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A Recyclable Nanoparticles-Supported Palladium Catalyst for the Hydroxycarbonylation of Aryl Halides in Water

Angew. Chem. Int. Ed. 2010, 49, 1867-1870.

Graphene-Coated Cobalt Nanoparticles-
Supported Palladium Catalyst

Significance: The palladium complex 1 was im-
mobilized on the graphene-coated cobalt nano-
particles via p–p-stacking interaction between 
pyrene units and the graphene layer. In boiling wa-
ter, immobilized palladium complex 2 was dissoci-
ated to the palladium complex 1 and catalyzed the 
hydroxycarbonylation of aryl halides to give the 
corresponding carboxylic acids in up to 95% yield 
(6 examples). After the reaction, palladium com-
plex 1 was recaptured on graphene layer at room 
temperature and recovered as palladium complex 
2 by magnetic decantation and reused 15 times 
without significant loss of its catalytic activity.

Comment: The palladium complex 2 was charac-
terized by IR, TEM, and EELS analyses. The cata-
lyst was almost quantitatively recovered after each 
run and 0.7 ppm of palladium leaching into the 
products phase was observed by ICP-AES analy-
sis in a representative run.

X
R

2 (2 mol% Pd)
CO (1 atm)

K2CO3
H2O,100 °C

COOH
R

X = I, Br

HO X

X = I, Br

95% yield (X = I)
81% yield (X = Br)

HOOC X

X = I, Br

89% yield (X = I)
86% yield (X = Br)

HO I

79% yield

HO I

75% yield

HOOC

Co

N

N
Me

Pd
OAc

AcO

N

N
Me

N

N
Me

Pd
OAc

AcO

N

N
Me

1 2

H2O
25 °C, sonication

Co

H2O, 100 °C

SYNFACTS Contributors: Yasuhiro Uozumi, Noboru Kobayashi
Synfacts 2010, 5, 0607-0607 Published online:xx.xx.2010 Published online: 22.04.2010 

DOI: 10.1055/s-0029-1219741; Reg-No.: Y03910SF © Georg Thieme Verlag Stuttgart · New York

of the 
month

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.


