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Annual Research Highlights

(1) “Surface Plasmon Resonance in Gold Ultrathin
Nanorods and Nanowires”

We synthesized and measured optical extinction
spectra of Au ultrathin (diameter: 1.6 nm) nanowires
(UNWSs) with controlled lengths in the range 20-400 nm,
exhibiting broad band in the IR region whose peak
positions were red-shifted with the length. These IR
bands are assigned to the longitudinal mode of the surface

plasmon resonance.
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Au ultrathin nanorods! Au ultrathin nanowires!

Fig. 1 The structures and optical absorption of AUUNWsS.
1.(1)-1) J. Am. Chem. Soc., 136, 84898491 (2014).

(2) “Thiolate-mediated Selectivity Control in Aerobic
Alcohol Oxidation”

Supported Augs clusters were prepared through the
calcination of Auzs(SCi2H2s)1s on hierarchically porous
carbon nanosheets. The thiolate coverage on Augs
gradually decreased with increasing calcination
temperature and period. The catalysis of these Augs
clusters was studied for the aerobic oxidation of benzyl
alcohol. The selectivity for benzaldehyde formation was
remarkably improved with the increase in the amount of
residual thiolates on Auss, while the activity was reduced.
This observation is attributed to the dual roles of the
thiolates: the inhibition of the esterification reaction on
the cluster surface by site isolation and the reduction of
the oxidation ability of Auys by electron withdrawal.

1.(1)-2) ACS Catal., 4, 3696-3700 (2014).

(3) “The Preferential Location of Coinage Metal
Dopants (M = Ag or Cu) in [Auzs-xMx(SC2H4Ph)1s]~
(x~1) as Determined by EXAFS and DFT
Calculations”

The preferential locations of Ag and Cu atoms in the
initial stage of doping into [Auzs(SC2H4Ph)ig]~ were
studied by X-ray absorption spectroscopy and density
functional theory computations. The extended X-ray
absorption fine structure indicated that the Ag dopant
occupied a surface site in the icosahedral Auis core, while
the Cu dopant was preferentially located at the oligomer
site. Theoretical studies suggest that the mixing patterns
of bimetallic clusters are determined not only by the

thermodynamic stability but also by the durability of the
mixed structure under synthetic and storage conditions.
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Fig. 2 Doping of Cu or Ag into Auzs(SR)1s.
1.(2)-9) J. Phys. Chem. C, 118, 25284-25290 (2014).

(4) “A Face-sharing Bi-icosahedral Model for Alzs™

A face-sharing bi-icosahedral motif is theoretically
proposed as a candidate structure of the magic cluster,
Alys~. The structure can be viewed as a quasi-molecule
made of two Ali3 superatoms with an open electronic
configuration via constructive overlap of 1F and 2P
superatomic orbitals.
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Fig. 3 Bonding scheme of bi-icosahedral Alzs™.
1.(1)-10) Phys. Chem. Chem. Phys., 16, 21717-21720
(2014).
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(5) “A Twisted Bi-icosahedral Auzs Cluster Enclosed
by Bulky Arenethiolates”

Ligation of 2,6-diphenylbenzenethiol (DppSH) onto Au
clusters stabilized by poly(N-vinyl-2-pyrrolidone) and
subsequent core etching yielded a single cluster
Auzs(SDpp)1. We propose a bi-icosahedral Augs core
whose 22 Au surface atoms are capped directly by 11
bulky arenethiolates.
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Fig. 4 A proposed structure of Auzs core of Auzs (SDpp)11.

1.(1)-7) Chem. Commun., 50, 839-841 (2014).
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