
1

Redox Chemistry of Ruthenium ions in Mono-substituted 

Keggin Tungstophosphate: A New Synthetic Extension for 

Ruthenium Derivatives based on [PW11O39RuVIN]4-

Bin Liu,a Jun Yan,*a Yi-Fang Wang,a Xiao-Yi Yi *a

a College of Chemistry and Chemical Engineering, Central South University, 

Changsha, Hunan 410083, P. R. China. 

Fax: 86 731 88879616; Tel: 86 731 88879616; 

E-mail: Yan, yanjun@csu.edu.cn; Yi, xyyi@csu.edu.cn

Figure S1. Different color of (n-Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3]. 

Figure S2 31P NMR spectra of reaction solution of (n-Bu4N)4[1] under irradiation for 

0, 35, 95, 180 min and the 31P NMR spectrum of (n-Bu4N)4[2] in range from -2 to -34 

ppm.

Figure S3. X-ray photoelectron spectra for N 1s, O 1s and W 4f, Cl 2p in (n-

Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3]. 

Figure S4 The ESI mass spectrum of compound (n-Bu4N)4[1], (n-Bu4N)4[2] and (n-

Bu4N)4[3] in acetonitrile.

Figure S5 UV-vis spectra of (n-Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3] in CH3CN.

Figure S6 Thermogram of the (n-Bu4N)4[1], (n-Bu4N)4[2] and (n-Bu4N)4[3]
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Figure S1. Different color of (n-Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3]. 
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Figure S2 31P NMR spectra of reaction solution of (n-Bu4N)4[1] under 

irradiation for 0, 35, 95, 180 min and the 31P NMR spectrum of (n-

Bu4N)4[2] in range from -2 to -34 ppm.
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Figure S3. X-ray photoelectron spectra for N 1s, O 1s and W 4f, Cl 2p in (n-

Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3]. 

a) N 1s, O 1s and W 4f for (n-Bu4N)4[1]

b) N 1s and O 1sfor (n-Bu4N)4[2]

c) N 1s and Cl 2p for (n-Bu4N)4[3]
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Figure S4 The ESI mass spectrum of compound (n-Bu4N)4[1], (n-Bu4N)4[2] and (n-

Bu4N)4[3] in acetonitrile.
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Figure S5 UV-vis spectra of (n-Bu4N)4[1], (n-Bu4N)4[2], (n-Bu4N)4[3] in 

CH3CN.
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Figure S6 Thermogram of the (n-Bu4N)4[1], (n-Bu4N)4[2] and (n-Bu4N)4[3]


