P Chemical
Science

Carboxylic acid stimulated silver shell isomerism In
a triple core—shell Aggs; nanoclustery

Zhi Wang,® Hao-Tian Sun,® Mohamedally Kurmoo,® Qing-Yun Liu, ¢

Gui-Lin Zhuang, ©2* Quan-Qin Zhao,” Xing-Po Wang,® Chen-Ho Tung?

and Di Sun (&*3P
“Key Laboratory of Colloid and Interface Chemistry, Ministry of Education, School of
Chemistry and Chemical Engineering, State Key Laboratory of Crystal Materials,
Shandong University, Jinan, 250100, People's Republic of China. E-mail: dsun@sdi.
edu.cn
"College of Chemical Engineering and Materials Science, Zhejiang University of
Technology, Hangzhou, 310032, People's Republic of China. E-mail: glzhuang@zjut.
edu.cn

‘Institut de Chimie de Strashourg, Universite de Strasbourg, CNRS-UMR 7177, 4 rue
Blaise Pascal, 67008 Strashourg Cedex, France

“College of Chemical and Environmental Engineering, Shandong University of Science
and Technology, (ingdao, 266590, People's Republic of China

Cite this: Chemn. 5a, 2019, 10, 4862

Received 19th December 2018
Accepted 28th March 2019 Arijit Jana

DOI: 10.1039/c8sc05666h 15/06/2019



** Isomerism nanoclusters in the past......
Compounds with the same atoms arranged in different manners, may deliver
substantially different physicochemical properties and chemical reactivities without

changing their compositions. .
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INTRODUCTION :

s Two different silver nanocluster SD/Ag84A and SD/Ag84B were synthesized by
hydrothermal synthesis.

** Their impressive structures comprise a Agl0 nanocluster core, a pair of novel
crescent-shaped W0, shells and a 74-silver outer shell, thus establishing a novel
common  rugby-ball shaped three—shell [Agl0@(W7026)2@Ag74] motif that
differs in skeletal organization and ligand coverage at the two poles.

*»* Their flat headed and cuspidal prolate spherical structures, respectively are likely
driven by the different steric hindrances between nPrCOO and PhCOO. Although
the organic shells are different these two Agg, nanocluster have identical
elemental contents and hence they belongs to pseudo-isomers.

Ag.0 + "C,H,COOH
> SD/AgB4a
Na,WO,

MeOH/DMF:4/1

(PrSAg),
PhCOOAg

Na.WQO,

HOODud
HOODH

> SD/Ag84b

Scheme 1 Schematic representation of the assembly and conversion
of SD/Ag84a and SD/Ag84b.
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Fig. 1 Structures of the
clusters SD/Ag84a (a) and
SD/Ag84b (b). (c) The
polyhedral mode showing
an Ags octahedron (green)
capped by four additional
silver tetrahedra (yellow) to
form the Agwkernel; (d) two
(W-Oz)oanions wrapping an
Ago  kernel and (e)
polyhedral mode showing
the structure of a (W:Ozs)w
anion. Color labels: purple,
Ag; cyan, W; vyellow, S;
gray, C; and red, O.



Figure S3: 13C NMR of HCI1 digested reaction mother solution for SD/Ag84a.
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Lot Figure S4: 13C NMR of HCI digested reaction mother solution for SD/Ag84b.
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Fig. 2 (a) The superposed Ag74 shells of SD/Ag84a (red) and SD/
Ag84b (green). (b) The top views of silver polygons at the pole regions

of SD/Ag84a (red) and SD/Ag84b (green). The top views of ligand
distributions at the pole region of SD/Ag84a (c) and SD/Ag84b (d).



UV Visible absorption spectra for the nanocluster :
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Fig. 5 (a) The temperature-
dependent emission spectra of
SD/Ag84a under 468 nm excitation.
Insets: the photographs  of
SD/Ag84a irradiated with 365 nm
UV light at 298 and 77 K. (b) The
plot of temperature vs. maximum
emission intensity (red line is the
linear fitting in the range of 83-203
K). (c) Luminescence lifetime of
SD/Ag84a recorded at 83 K (red line
is the fitting curve).



Conclusion:

% Successful synthesis of isomeric Agg, nanocluster for the first time by the
combination of anion template and hard-soft ligand strategies.

** The comparative structural analysis indicated that the isomerism mainly
occurred on the polar regions of the prolate spheres.

s The differences are found in both the silver skeleton and iPrS/RCOO ligand
distribution. The driving force for such an isomerism is dominated by the steric
hindrance of carboxylates.

“» Ag,, core was formed by fcc face sharing of silver atom with the Ag, unit.
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