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Annual Research Highlights

(1) “Binding motif of terminal alkynes on gold
clusters”

Gold clusters protected by terminal alkynes (HC=CR)
were prepared by the ligand exchange of small Au
clusters stabilized by polyvinylpyrrolidone (PVP).
Various  spectroscopies including FTIR, Raman
spectroscopy, mass analysis, and EXAFS revealed an
upright configuration of the alkynes on bridged or hollow
sites of Au clusters without alkynic hydrogen.

bridge site

rRc=c<S RC=C WA

™ 4 .

Au "4 Au "4
Fig. 1 Bonding scheme of terminal alkynes on Au clusters.
1.(1)-1) J. Am. Chem. Soc., 135, 9450-9457 (2013).

(2) “Dendrimer encapsulated copper cluster as a
chemoselective and regenerable hydrogenation
catalyst”

A copper cluster encapsulated  within a
poly(amidoamine) dendrimer with hydroxyl groups
(PAMAM-OH) acted as a chemoselective hydrogenation
catalyst for C=C, C=0O, and NO; in water. The
dendrimer-encapsulated Cu cluster was oxidized into
Cu?* ions under aerobic conditions, but could be
regenerated by reduction with NaBH4 for catalytic
application.
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Fig. 2 Catalytic hydrogenation by dendrimer-encapsulated,
regenerable Cu clusters.

1.(1)-2) ACS Catal., 3, 182-185 (2013).

(3) “Formation of a Pd@Aui2 superatomic core in
AuU24Pd1(SCi2H2s5)1s probed by *’Au Mossbauer
and Pd K-edge EXAFS spectroscopy”

Local environments of Au and Pd elements in
AuxPdi(SCioH2s)1s  were  investigated by  7Au
Mossbauer and Pd K-edge EXAFS spectroscopy,
respectively. The experimental results suggest that the
doped single Pd atom is preferentially located at the

center of the icosahedral 13
atomic core.

Fig. 3 A proposed structure of
Au24Pd1(SR)18 with Pd@Auz2 core.

1.(1)-3) J. Phys. Chem. Lett., 4,
3579-3583 (2013).
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(4) “Structural characterization of unprecedented
Al14O~ and AlisO27: photoelectron spectroscopy
and density functional calculations”

New aluminum oxide clusters Al14O~ and AlisO,~ were
observed by gas phase reaction of Al,~ with O..
Comparison of photoelectron spectra with density
functional calculations indicated that these clusters are
composed of an icosahedral (In) Aliz moiety bonded by
one and two OAI unit(s), respectively.

Fig. 4 Formation and proposed structures of new aluminum
oxide clusters, Al12O~ and Alis0;.

1.(1)-4) J. Phys. Chem. C, 117, 6664-6668 (2013).

(5) “Selective hydrogenation of nitroaromatics by
colloidal iridium nanoparticles”

PVP-stabilized iridium nanoparticles showed high
chemoselectivity for hydrogenation of nitroaromatics
having -CHO, >C=0, —-CN and —ClI functional groups.
The corresponding aniline compounds were selectively
obtained under atmospheric hydrogen at room
temperature in aqueous—organic biphasic medium.
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Fig. 5 Catalytic hydrogenation of 4-nitrobenzaldehyde by
PVP-stabilized metal NPs.

1.(1)-5) Chem. Lett., 42, 1023-1025 (2013).
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