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Cyclopropanation of Alkenes via a Siloxycarbene–
Palladium Complex

Significance: The authors reveal that, under pal-
ladium catalysis, an acylsilane can serve as a source 
of an electron-rich carbene to undergo cyclopro-
panation with an alkene. The corresponding siloxy 
cyclopropanes serve as valuable homonenolates, as 
demonstrated through various derivatizations.

Comment: Both electron-neutral and electron-
rich alkenes were compatible substrates in the 
cyclopropanation; however, electron-rich alkenes 
were more reactive, suggesting an electrophilic 
metal carbene species is involved in the catalytic 
pathway. DFT studies indicate that the mechanism 
of the cyclopropanation proceeds through a [2+2] 
cycloaddition to form a palladocyclobutane inter-
mediate.

Pd2(dba)3 (2.5 mol%)
IPr (5.0  mol%)

PhMe, 80 °C

Derivatizations:

Selected examples:

(1.2 equiv)

28 examples
up to 95% yield
up to 1 gram scaleAr SiR1

3

O
R2

OSiR1
3Ar

R2

OSiMe3

Ph

MeO

R2

89% yield, dr = 1.8:1 77% yield, dr = 2.4:1

Me3SiO

F3C

OSiMe3Ph

74% yield, dr = 1.5:1

S
OSiMe3Ph

O

62% yield, dr = 2.1:1

OSiMePh2Ph

Ph

92% yield, dr = 1.7:164% yield, dr = 1.5:1

Me3SiO

Ph

OSiMe3Ph

78% yield, dr = 1.9:1

OSiMe3

Ph
88% yield, dr = 2.8:1

95% yield, dr = 1.6:1

PhMe2SiO

Ph

OSiMe3Ph

Ph

Ph

O

Ph

CF3

Ph

O

Ph

Ph

Ph

Togni's reagent I
Cu(MeCN)4PF6

 
MeOH

TMSCl

MeOH

Pd(PPh3)4
Pt-Bu3•HBF4

Ph Ph

Proposed mechansim:

Pd IPr

Ph SiMe3

O

Ph Pd

O

SiMe3

IPr

Ph OSiMe3

Pd

IPr

PdPh

Me3SiO

IPr

Ph OSiMe3

Pd

IPr

55% yield

51% yield

OSiMe3Ph

R2

3

SYNFACTS Contributors: Mark Lautens, Alexa Torelli
Synfacts 01042022, 18(04), 0383 Published online: 18.03.2022186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0041-1737972; Reg-No.: L02022SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

palladium catalysis

homoenolates

carbenes

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.


