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The Saegusa–Ito Oxidation of Silyl Enol Ethers to 
,-Unsaturated Carbonyl Compounds

Significance: The Saegusa–Ito oxidation, intro-
duced in 1978, is a synthetically important trans-
formation, allowing to convert silyl enol ethers into 
the corresponding ,-unsaturated carbonyl com-
pounds. With acyclic and large ring substrates, the 
reaction is completely stereoselective towards the 
E-isomer, regardless of the stereochemistry of the 
starting silyl enol ether.

Comment: The original reaction was barely sub-
stoichiometric, using 0.5 equiv of Pd(OAc)2 and 
p-benzoquinone as the oxidant. Reducing the cata-
lyst loading would systematically result in lower 
yields. One way to circumvent this drawback is the 
Larock modification (Tetrahedron Lett. 1995, 36, 
2423). In this protocol, the reaction is carried out in 
DMSO under an oxygen atmosphere, which reoxi-
dizes Pd(0) back to Pd(OAc)2.

Selected examples:

Proposed mechanism:

R2

OSiMe3

R1 R2

O

R1

Pd(OAc)2 (0.5 equiv)
p-benzoquinone (0.5 equiv)

MeCN
r.t., 2–30 h

R2Me3SiO

R1

OAc

OAc

Me3SiOAc

R2O

R1
OAc

R2

O

R1

(E)

(E)

AcO
PdII

H

Pd0
[O]

Pd(OAc)2

Larock modification: catalytic in Pd(OAc)2

Pd0 + O2 PdII

O

O AcOH
HOO

PdII

OAc
Me3SiOAc

Pd(OAc)2 + Me3SiOOH

CHO

92% yield

O

97% yield

O

O

85% yield 94% yield

O

O

OSiMe3

O

O

O

Pd(OAc)2 (10 mol%)
O2 atmosphere

DMSO
25 °C, 72 h

Larock modification
86% yield

( )n

n = 0: 98% yield
n = 1: 95% yield
n = 2: 91% yield

O

94% yield

O
O

91% yield

oxa-π-allylpalladium
complex

β-hydride
elimination

reductive
elimination

+AcOH

PdII
PdII

SYNFACTS Contributors: Martin Oestreich, Hendrik F. T. Klare, Emilio Acuña Bolomey
Synfacts 01082023, 19(08), 0799 Published online: 14.07.2023186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0042-1752838; Reg-No.: M10423SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

palladium catalysis

silyl enol ethers

,-unsaturated 
carbonyls

 

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


