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Nanocomposites can be prepared to combine the beneficial
mechanical properties of polymers with the intriguing advanced
functional properties of metallic nanoparticles (NPs), and such
materials have gained wide-spread interest in fields such as
catalysis or soft electronics.l! It would be advantageous for many
applications to gain control over the spatial arrangement of NPs, 2]
but this has been very difficult to achieve by in situ methods that
afford structured nanocomposites.[3! To address this problem, we
recently reported a novel type of metallosupramolecular polymer
(MSP) with zerovalent metal-ligand complexes and its use as
a precursor for metallic nanocomposites.[l Many examples of
MSPs with ionic complexes have been previously investigated, !
and zerovalent metal-ligand complexes have been integrated into
polymers,®Ibut the use of the latter as precursors to nanocomposite
remained unexplored.

To prepare a suitable nanocomposite precursor, we used
the telechelic macromonomer (1) with a poly(ethylene-co-
butylene) (PEB) core that was functionalized at the termini
with diphenylacetylene ligands (Fig. 1a). The ligand-exchange
reaction between the ditopic macromonomer 1 and Pt’(styrene),
then led to chain-extension under the formation of MSP 2. The
reaction was complete after addition of stoichiometric quantities
of Pt’(styrene),, and our detailed investigations showed that the
zerovalent metal-ligand complexes are stable under ambient
conditions. However, the complexes can be dissociated upon
heating or through irradiation with ultraviolet light.*] After
dissociation of the complexes, the polymer serves as a matrix
that enables the nucleation of Pt clusters and stabilized their
growth into nanoparticles (Fig. 1b,c), without the formation of
larger agglomerates. Moreover, we demonstrated that UV light
irradiation can also trigger the NP formation, and the level of
control over the incorporation of NPs was greatly improved
by localized UV irradiation.[*] The developed approach allows
producing nanocomposites with Pt-NPs without auxiliary
reagents or the formation of by-products. At the same time, a
high level of spatial control over the nanoparticle incorporation
is gained, which could be useful for the use of such materials as
soft electrodes or polymer-supported catalysts. The developed
approach is, hence, expected to serve as an enabling technique
with potential impact in a range of different fields.

Received: July 29, 2020

Chimia 74 (2020) 821 © Swiss Chemical Society

Polymer and Colloid Highlights

ligand

)
" < }———-{: }—O-PEB-D—< >—<= > exchange
PEBz‘-‘;W\':(\ﬁ" ! Q—f’;&_p
iy s

Pt nanoparticles Ho PEB
y ) 2 m
% ~ nanocomposite
S~ ESnElaT aey complex

dissociation

Fig. 1 a) Schematic illustration of the assembly of macromonomer

1 into the metallosupramolecular polymer 2 (with p ~ 0.36, g ~ 0.64,

n = 55) through formation of bis(n2-alkyne)Pt® complexes and linear
chain-extension. The dissociation of 2 is triggered by heat or UV light
and Pt-NPs are formed. b) Picture of a film of the nanocomposite that
was prepared by heating 2 at 120 °C for 1 h. c) Scanning transmission
electron microscopy image of a film of 2 after heating to 200 °C for 1 h.
Fourier transform of the micrograph in the inset (scale bar = 2 nm).
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