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Synthesis of Lactones and Lactams from Vinylcyclopropane by Palladium-Catalyzed Nucleophilic Allylation
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Palladium-Catalyzed Nucleophilic Allylation 
of Aldehydes or Aldimines

Significance: Ring-expansion reactions of vinyl-
cyclopropanes are powerful tools for organic 
synthesis. The authors describe the palladium-
catalyzed nucleophilic allylation of aldehyde and 
aldimines with vinylcyclopropane in the presence 
of dimethylzinc.

Comment: The allylation of aldehydes with vinyl-
cyclopropane and diethylzinc proceeded to pro-
vide homoallyl alcohols with anti stereoselectivity. 
Aldimines prepared from aldehyde and primary 
amines in situ underwent a similar allylation to give 
homoallylamines with syn stereoselectivity. The 
products can be converted by reaction with a 
tetranuclear zinc cluster into γ-vinyl-δ-valerolac-
tons and γ-vinyl-δ-valerolactams. The transforma-
tion is useful for the efficient synthesis of bioactive 
molecules.
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Plausible reaction mechanism:

aldehyde aldimine

Zn

O
R1

L

L

E

E

Zn

N
L

L

E

EH H R3

E

E

OH

R1

H

H

E

E

NHR3

R2

H

H

anti selectivity syn selectivity

n-Pent

NHPMP

E E

NPMP

n-Pent

O
89% yield

xylene
reflux, 24 h

Zn4(OCOCF3)6
(1.3 mol%)

xylene
reflux, 24 h

Zn4(OCOCF3)6
(1.3 mol%)

L = Et or solvent

R2

Zn

N
L

L

E

E H

R3

SYNFACTS Contributors: Hisashi Yamamoto, Atsuto Izumiseki
Synfacts 02012015, 11(1), 0043 Published online: 15.12.20141 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0034-1379748; Reg-No.: H15414SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

allylation

vinylcyclopropanes

palladium

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.


