When dendrimer-functionalized gold nanoparticles
e lead to dramatic two-dimensional arrangement
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Background

Recent studies have demonstrated the possibility to functionalize gold
nanoparticles! (AuNPs) that are currently fashionable materials with liquid-
crystalline (LC) dendrimers by exchanging stabilizing thiol-ligands with
dendrimer thiols.23 We have developed a three-step method avoiding the
limiting dendrimer-thiol step in order to prepare tailored dendrimer-
functionalized AuNPs. This new material shows an amazing two-dimensional
arrangement.

Introduction

Previous procedures*® were adapted to obtain well-defined monolayer
protected particles derivatized from the original Brust et al. method.® Then
ligand exchange reaction’8 was performed to introduce the desired functional
groups. Finally, new molecular building blocks were obtained by tethering
dendrimers to the chemically functionalized AuNPs.5
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On the left, initial AuNPs stabilized by
alkanethiols only. In the middle
AuNPs a mixed shell of alkanethiols
and w-hydroxyalkanethiols. On the
right: dendrimerthiol functionalized
AuNPs (scale bar 20 nm).
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Left & middle: bright field TEM
micrographs showing rows of thiolated
dendrimer-coated AuNPs (20 and 5 nm
scales resp.). Right: dark field and
electron diffraction pattern of the
corresponding area of the image in the
middle
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was used to follow ligand p e
exchange reaction evolution A s
and purification. The | - =
spectra of particles show no N (
characteristic surface :,

plasmon band at about 520 §
nm asserting that very small .} }
particles were synthesized. ..

Wavlengh (o)

was used to check
the size and size distribution (1.2 + 0.4 nm, sample of 1755
particles, min. size 0.74 nm, max. size 6.98 nm).

was used to determine the ligand JJUJ—J‘—JAA—
ratio as well as the purity of the material. Parts B and

D: broadening for the thiol derivatives grafted on the i
gold (if compared to parts A and C of free ligands) and
disappearance of CH,SH signal are a proof of

grafting and no sharp peaks a proof of no free thiol Q—,\)U\‘

in the samples. Part D: ca. 40% of dendrimer-thiol on
particles.

and differential
scanning calorimetry (not shown) were used to
investigate the liquid-crystalline and thermal properties
of the thiolated dendrimer. This dendron gave rise to

smectic A and nematic phases.
(Here: nematic phase obtained at 173°C upon cooling from the isotropic
phase of the thiolated dendrimer)
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