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Creation of palladium nanocluster-substituted polyacetylene hybrid, and
development to functional materials
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Substituted polyacetylenes coordinating palladium nanoclusters (Pd NCs) were
prepared by direct polymerization of monomers coordinated with Pd NCs, and polymerization of
amino-group-protected monomers followed by deprotection and Pd-NCs-coordination. The amino groups of
the polymers coordinated to Pd NCs, and most of the Pd atoms were oxidized after coordination,
which were confirmed by the N-1s- and Pd-3d-peaks of X-ray photoelectron spectroscopy. The polymers
coordinating Pd NCs exhibited high catalytic activity for the Suzuki-Miyaura coupling of iodobenzene
and phenylboronic acid.
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Scheme 2. Synthesis of poly(1)>Pd NCs
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Figure 1. XPS charts of binding energies for (a) N 1s and (b) Pd 3d of poly(1)>Pd NCs and poly(1).
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Scheme 3. Suzuki-Miyaura coupling of 2 with 3.
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Table 1. Suzuki-Miyaura coupling of 2 with 3 ¢

Run Catalyst Yield of 10” (%)
1 Pd NCs quant.
2 poly(1)>Pd NCs-A (DMF) 97
3 poly(1)>Pd NCs-A (CHCLI:CHCl) quant.
4 poly(1)>Pd NCs-B quant.
5 poly(1)>Pd NCs-C 80

¢ Conditions: [2]o = 0.250 M, [3]o = 0.375 M, [Pd] = 1.0 mM in MeOH at 100 °C
for 5 h under Ar.

b Determined by GC using tridecane as a standard.
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Scheme 4. Mizoroki-Heck coupling of 2 and 5.
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Table 2. Mizoroki-Heck coupling of 2 with § ¢

Yield ? (%)
Run Catalyst [EtsN]/[5]
7 8
1 Pd NCs 1 33 4
2 Pd NCs 2 68 15
3 poly(1)>Pd NCs-A (DMF) 1 24 3
4 poly(1)>Pd NCs-A (DMF) 2 57 12
5 poly(1)>Pd NCs-A (CHCI,CHCI») 2 39 11
6 poly(1)>Pd NCs-B 2 82 18

7 poly(1)>Pd NCs-C 2 48 14
“Conditions: [2]o=1.0 M, [5]o=1.2 M, [Pd] = 1.0 mM in DMF at 140 °C for 24 h under Ar.

b Determined by GC using tridecane as a standard.
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