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Introducing high-resolution solid-state NMR to analysis for magic-sized clusters
consist of metallic elements

Noda, Yasuto
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We have studied the possibility of solid-state NMR as a new tool for
structure analysis of magic-sized coinage clusters. By using [Ag25(SPhMe2)18] [PPh4]+ as a model
sample, 109Ag NMR signals were measured. The signals were assigned by combining solid-state NMR and
DFT calculation. Moreover, we found that the cluster has a slow motion, which may effect on the
catalytic and optic properties.

NMR 109Ag NMR



NMR

NMR
Agzs(SPhMEQ)lg 109Ag NMR
NMR NMR
NMR
NMR
[Agas(SPhMe;)15]-(Ph = phenyl Me = methyl ) Ag 25
[Ag2s(SPhMez) 5]~ [PPh.]* RD
25 Ag 3
( 1) 12 Ag
ocC
Ag o
( 1 S
) © AghilHA
:g "0 O Ag JESYA ~
«c 1 ) O Ag UHS RYA K
6 1 [Agzs(SPhMez2)1s]~
Agz(SPhMEZ)S 12 1
Ag
1 )
(¢D)
[1] [Agzs(SPhMEZ)lg]_[PPh4]+ 2, 4-
(HSPhMe,) Ag
NaBH,
[Agzs(SPhMez)1s]-[PPh.]* HSPhMe;
@ NMR
[Ag2s(SPhMe2) 5]~ [PPh4]* 1Ag MAS NMR 14.1 T 4 mm
Cross-Polarization; CP
Hahn-echo T1 Ta
p VT 1H
-50 109Ag AgSOiCHs  ®Ag

(87.2 ppm])



®

109 NMR

Ag modified-LANL2DZ
3 6-21G*
including projector augmented-wave)
517 eV

o

1099 NMR 2
245 K
[Agz5(SPhMez) 13]_[|:)|:)h4]+
CP/MAS NMR

{lH_}lOQAg
MAS
1070 ppm
1070 ppm
Ag
MAS
1000 ppm

5 kHz
1000 ppm
MAS

MAS
MAS

1114 ppm
1070 ppm

109 Ag
CP

1070 ppm

Gaussian  CASTEP  DFT
[AQZS(SPhMez) 13]_[|:)Ph4:rr
25

3

CP

109 Ag

Gaussian 16  CASTEP

[Agzs(SPhMEZ) 13] - [PPh4] *

Gaussianl6
2 6-21G
CAM-B3LYP CASTEP GIPAW (Gauge-
GGA /PBE
Agis

T T T T T T T T T
MAS 12 kHz "
MAS 8 kHz ” W
MAS 5 kHz

| I L 1 I I L 1 1
2000 1800 1600 1400 1200 1000 800 600 400 200 0
Chemical shift (ppm)

2
[Agzs(SPhMe2)1g] TPPha]* {H-}®Ag CP/MAS
NMR 12 kHz, 8
kHz, 5 kHz 245K
| YT TR YRR SRR (NN TN ST SR SR [N SO SR SN SN SN S S S W |
2000 1500 1000 500 0
ppm from 9 M AgNO;
3 [Agzs(SPhMe2)1g] TPPha]*
{IH-}1®Ag CP/MASNMR
1114 ppm
DFT
Gaussian 105g
CASTEP
CASTEP

1100 ppm 1237 ppm 1116 ppm



4-2

[Agzs(SPhMe;):s]-[PPh,]* 109Ag CP/MAS NMR MAS
2
MAS [Agzs(SF’IWMEz)lg:I_[Pph4])r
NMR
DFT
NMR

[1] C. P. Joshi, et al., J. Am. Chem. Soc., 137 (2015) 11578-11581.



2 0

cdse  Ag NMR
58 NMR

2019

Ag 109Ag CP/MAS NMR
58 NMR

2019

0

(Negishi Yuichi)

(20332182) (32660)




