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Syntheses of asymmetrically fused polyoxometalate-silver ethynide composite
clusters and their luminescence properties
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We have successfully synthesized novel composite clusters by directly fusing
polyoxometalates and silver ethynide clusters. Our design strategy is to use polyoxometalates with
asymmetric surface charge distribution so that the silver ethynide moieties will attach to more
negatively charged moiety of the precursor polyoxometalates. Single crystal X-ray diffraction experiments
of the resultant samples revealed that the silver atoms selectively attach to the electron-rich part of
the polyoxometalate, as designed. Solution studies using multi-nuclear and multi-dimensional nuclear
magnetic resonances and sedimentation velocity analysis using an analytical ultracentrifuge demonstrated
the structural integrity of the composite clusters. The composite clusters also exhibited

photoluminescent properties.



Y LA
. tw
@b
©F
@0
®c
o\

[Ag2s(C=C'Bu);5(CH;CN)4(P,W,5Nb;04)]

[P2W1sNbsOgz]”

[P,WsNb;Og,]"

(Ag-O 3 A)

[Ag25(CECtBu) 1 6(CH3 CN)4(P2W1 5Nb3-
Oe2)] (1)

[P,WsNb;Og,]"
X
. [P,-
W sNb3Og;]
Dawson
[P,W,5V;00]""  Keggin
[SiWsNb3O4]"



KEK  PF-AR
X
Ag
Ag
NMR
NMR
LMCT

[P,WsNb;Og,]"

AgC=C'Bu
CF;S0sAg
[Ag,5(C=C'Bu);s(CH;CN)4(P,-
W sNbsOg,)] (1) X
1
[P,WsNbs;-
062]97 Nb Ag
Ag
1
1
h
[P,WsNb3Og,]" a
1
[P,WsNb3Og,]"
A +
g
b~g
b c [P,W,5sNb;04,]"
A +
g

d

C
b A—]
a_|

I 1 1 I 1 1 1
0 5 10 15 20 25 30
Sedimentation Coefficient/ S

a) 20 umol/L [nBU4N]5H4[P2W15Nb3O62], b-g)
20 umol/L ["BugyN]sH4[PaW;sNb3Og;] 5,
10, 15, 20, 25, 50 Ag’ )
h) 20 pmol/L [Agys(C=C'Bu);s(CH;CN),-
P>, W sNb3Og;]



[SiWoNb3O40]"
AgC=C'Bu
CF;S0;Ag

[Ag42(C03)(CEC‘Bu)27(SiW9Nb3O40)2]’
2 X
2
[SiWoNb; 040"
Nb Ag

Ag

[Ag4(CO3)(C=C'Bu),7(SiWsNb3Ou)s]

1
2  Ds
NMR
2:1:2:4 '"H NMR
NOE
BC NMR
'H-3C HETCOR »Si NMR
183w NMR 2:1

_JL‘J;,J\J k,\M oo

Go®

@c;;?ig' [1.45
.
.k

& e ;g;:f K

@ ¥

. .:;;;7‘ . [

85 18 175 170 165 160 155 150 145 140 ppm

[Ag42(CO3)(C=CBu)y(SiWoNb3040)]
'"H NOESY

7
J. Imai, T. Ozeki & A. Yagasaki, "Reaction
of the Hydrogen-bonded Hexamolybdo-
platinate Tetramer [H23(PtM06024)4]9' with
Methanol: Formation of the Methylated
Hydrogen-bonded = Hexamolybdoplatinate
Trimer [(HsMe,PtMo04O,4)(H;Me; PtMog-
0,4),]*", Chem. Lett. Vol. 45, 2016,
pp. 19-20, DOI: 10.1246/c1.150897

S. Tamari, K. Ono, M. Hashimoto & T.
Ozeki, "Control over the preference for
binding sites of polyoxometalates to silver



ethynide clusters by surface charge
modification", Dalton Trans. Vol.
44, 2015, pp. 19056-19058, DOI:
10.1039/C5DT02972D

M. Kurasawa, F. Arisaka & T. Ozeki,
"Asymmetrically Fused Polyoxometalate—
Silver Alkynide Composite Cluster", Inorg.
Chem. Vol. 54, 2015, pp.
1650-1654, DOI: 10.1021/ic502644v

"

" Vol.
56, 2014, pp. 330-335, URL: http://www.
shokubai.org/jnl/cgi-bin/ccotw.cgi/
5606033000f

N. Shimizu, T. Ozeki, H. Shikama, T. Sano
& M. Sadakane, "Synthesis and Structural
Characterization of Isomers of Ru-
Substituted Keggin-Type Germanotungstate
with dmso Ligand", J. Cluster <ci.

Vol. 25, 2014, pp. 755-770, DOL:
10.1007/s10876-013-0641-9

M. Saito & T. Ozeki, "Formation of a
Kagome Lattice with Huge Channels by
Very Large Spherical Anions (Invited)",
Photon Factory Activity Report 2012 Part A,
Highlights and Facility Report

2014, pp. 36-37, URL: http://pfwww.kek.jp/
acr2012pdf/part_a/12ah3 4.pdf

S. Onaka, Y. Sakai, T. Ozeki, T. Nakamoto,
Y. Kobayashi, M. Takahashi, R. Ogiso, T.
Takayama & M. Shiotsuka, "Synthesis,
structure and valence-trapping vs. detrapping
for new trinuclear iron pentafluoro benzoate
complexes: possible recognition of organic
molecules by *’Fe Massbauer spectroscopy”,
Dalton Trans. Vol. 43, 2014, pp.
6711-6719, DOI: 10.1039/c¢3dt53623h

7
ll, PF

,2016.3.30-31,

K. Ohashi, T. Kojima, M. Sadakane, M.
Hashimoto & T. Ozeki, "The stability
difference of MO~ (M = Mo, W)
encapsulating silver(I) ethynide -clusters",

96 , 2016.3.24-27,

T. Ozeki, M. Kurasawa & F. Arisaka,

"Designer polyoxometalate - silver alkynide
chimera cluster", The International Chemical
Congress of Pacific Basin Societies 2015
(Pacifichem 2015), December 15-20, 2015,
Honolulu, Hawaii (USA)

K. Ohashi, T. Kojima & T. Ozeki, "MO,*
(M = Mo, W) encapsulating silver(I)
ethynide clusters formed by template
exchange reactions abstracting MO,”” groups
from the Keggin-type polyoxometalates",
The International Chemical Congress of
Pacific Basin Societies 2015 (Pacifichem
2015), December 15-20, 2015, Honolulu,
Hawaii (USA)

J. Imai, T. Ozeki & A. Yagasaki,
"Hydrogen-bonded trimer of methylated
molybdoplatinate", The International
Chemical Congress of Pacific Basin
Societies 2015 (Pacifichem  2015),
December 15-20, 2015, Honolulu, Hawaii
(USA)

K. Ohashi, T. Kojima, M. Sadakane, M.

Hashimoto & T. Ozeki, "Template effects on

the formation and stabilities of silver

tetracosa clusters", 65
,2015.9.21-9.23,

, 2014.9.13,

http://ww.chs_nihon-u.ac. jp/chem_dpt/
ozekil.html

OZEKI, Tomoji

60214136



