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Suzuki-Miyaura Coupling Using Polymer-
Stabilized Pd Nanoparticles

/\(/0\4
N3 N3
3
1
.
& \
2

CuBr (5 mol%)

DMF, 40 °C 48 h

Pd(ll)
N\

KoPdCly N’ =N
—_— O —

H,0 H:0
20°C,5min N3

P

triazolyl- PEG polymer

NaBH,4
catalyst 5

polymer-stabilized
Pd nanoparticles
< average diameter:)
1.6 +£0.3nm

0.001 mol% Pd, 23 h: 99% yield

0.01 mol% Pd, 24 h: 90% yield

0.001 mol% Pd, 20 h: 80% yield
0.002 mol% Pd, 20 h: 98% yield

0.001 mol% Pd, 2.5 h: 99% yield

5 (0.0001-0.01 mol% Pd)
)<
K3POy4 (2 equiv)
H,O-EtOH, 80 °C
8
o )~ ) )~
8c

0.001 mol% Pd, 24 h: 72% yield
0.002 mol% Pd, 20 h: 99% yield

8f
0.0001 mol% Pd, 16 h: 99% yield
(TON = 990000)
0.001 mol% Pd, 0.5 h: 99% yield

Significance: Triazolyl-PEG polymer-stabilized
palladium nanoparticles (PdNPs) 5 were prepared
and applied to the Suzuki-Miyaura coupling. The
reaction of aryl bromides 6 and phenylboronic
acid (7) took place with 0.0001-0.01 mol% Pd of
catalyst 5 to give the corresponding products 8 in
90-99% yield. The turnover number (TON)
reached up to 990000.

Comment: The Pd(ll) catalyst 4 showed lower cat-
alytic activity than the reduced catalyst 5 for the
formation of 8f with 0.001 mol% Pd. For a quanti-
tative reaction of 4-bromoacetophenone and
phenylboronic acid, 22 hours were needed with
catalyst 4 instead of two hours with PANP catalyst
5. The average diameter of the Pd nanoparticles of
5is1.6 + 0.3 nm.
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