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RDE voltammogram of 5] (1.0 mM; [HCl], 0.5 M; N, 25 s-1) 

Figure S2
Cyclic voltammetry  data for 6 (1.0 mM) in MeCN/H2O (95/5 v/v; [Bu4NClO4], 0.1 M); [HClO4], 1.0 to 100 mM);  100 mVs-1.
Figure S3
17O NMR spectrum.  Saturated solution of 5 in D2O (325 564 transients; 50 oC).

Figure S4
2D 1H NMR spectra of 6 in CD3CN (0.15 M; 25 °C).  (a) NOESY (tm, 400 ms; 288 x 2K, 16 transients per increment); (b) ROESY (tm, 100 ms; 288 x 2K, 16 transients per increment).

Table S1  Cyclic voltammetry data for 6 ( (1.0 mM) in MeCN/H2O (95/5 v/v; [Bu4NClO4], 0.1 M).

[HClO4]

Process i
Process ii

(mM)

(mVs-1)
Epa (mV)
Epc (mV)
Ep (mV)
E1/2 (mV)
av. E1/2 (mV)
Epa (mV)
Epc (mV)
Ep (mV)
E1/2 (mV)
av. E1/2 (mV)














20
100
-380
-439
59
-410
-410
-300
-342
42
-321
-326


500
-374
-446
72
-410

-304
-356
52
-330



1000
-373
-453
80
-413

-299



















10
-311
-375
64
-343

-232
-275
43
-254



50
-308
-377
69
-343

-231
-270
39
-251


100
100
-312
-377
65
-345
-344
-237
-272
35
-255
-253


500
-310
-381
71
-346

-230
-276
46
-253



1000
-306
-383
77
-345

-226
-279
53
-253















Table S2  1H NMR Data for -Metatungstate Salts at 22 oC.
Compound
Conditions 
Anion Protons
Cation Protons


conc, M; solv
 (ppm)

[W1/2, Hz); intensity]
 (ppm)

[multiplicity, intensity,a assignment]
theoretical intensity

Oxidized salts





3
0.05, (CD3)2CO
7.16 [1.0, 2]
0.98 [t,  53, CH3CH2CH2CH2-N]
60b




1.55 [m,  34, CH3CH2CH2CH2-N]
40 




1.84 [m,  34, CH3CH2CH2CH2-N]
40 




3.54 [m, 37, CH3CH2CH2CH2-N]
40 







4
0.03 M,
6.82 [0.9, 2]
1.02 [t,  54, CH3CH2CH2-N]
60 b


CD3CN

1.73 [m,  36 , CH3CH2CH2-N]
40 




3.19 [m,  37, CH3CH2CH2-N]
40 







Reduced salts





6
0.1 M,
7.08 [11.0, 1.7]
1.02 [t, 35, CH3CH2CH2CH2-N]
36 c


CD2Cl2
7.37 [3.3, 1.9]
1.58 [m, 26 , CH3CH2CH2CH2-N]
24 



7.85 [6.4, 1.0]
1.75 [m, 28, CH3CH2CH2CH2-N]
24 



8.16 [11.9, 2.2 ]
3.31 [m, 27, CH3CH2CH2CH2-N]
24 



8.32 [11.5, 4.2]










0.05 M
7.32 [10.3, 2.0]
0.98 [t, 34, CH3CH2CH2CH2-N]
36 


  (CD3)2CO
9.68[10.9, 0.05]
1.61 [m, 26 , CH3CH2CH2CH2-N]
24 



9.77 [7.0, 0.25]
1.85 [m, 28, CH3CH2CH2CH2-N]
24



9.89 [7.2, 0.3]
3.50 [m, 27, CH3CH2CH2CH2-N]
24 








0.005 M
7.41 [9.8, 2.0]
1.08 [t, 45, CH3CH2CH2CH2-N]
36 


CD3OD

1.61 [m, 27, CH3CH2CH2CH2-N]
24 




1.80 [m, 27, CH3CH2CH2CH2-N]
24 




3.40 [m, 31, CH3CH2CH2CH2-N]
24 







a estimated assuming 2 protons present on anion; the order of magnitude difference in the number of anion and cation protons renders these estimates approximate.   b assumes five cations per anion. c assumes three cations per anion.

Table S3.  1H NMR Data for 6 e- Reduced  Salts in CD3CN at 22 oC.
Cation 
Conditions 
Anion Protons
Cation Protons

(salt)
conc, M
 (ppm)

[W1/2, Hz); intensity]
 (ppm)

[multiplicity, intensity,a assignment]
theoretical intensityb







Bu4N
0.15 M
7.11 [8.6. 2.1]
0.98 [t, 33, CH3CH2CH2CH2-N]
36 

(6)

7.22 [2.4, 2.0]
1.43 [m, 25 , CH3CH2CH2CH2-N]
24 



7.61 [2.5, 1.0]
1.65 [m, 26, CH3CH2CH2CH2-N]
24 



8.55 [7.3, 2.0]
3.19 [m, 27, CH3CH2CH2CH2-N]
24 



8.76 [7.7, 3.9]









Pr4N
0.05 M
7.15 [5.3, 1.9]
1.05 [t, 34, CH3CH2CH2-N]
36 

(7)

7.24 [2.4, 2.0]
1.74 [m, 25, CH3CH2CH2-N]
24 



7.70 [5.2 , 1.0]
3.19 [m, 26, CH3CH2CH2-N]
24 



8.65 [5.5, 2.1]





8.86 [6.4 , 4.0]









Hex4N
0.02 M
7.12 [5.9, 2.2]
0.92 [t, 81, CH3(CH2)3CH2CH2-N]
36 

(9)

7.26 [2.5, 1.5]
1.36 [m,148,CH3(CH2)3CH2CH2-N]
72 



7.63 [6.2, 0.7]
1.64 [m,48, CH3(CH2)3CH2CH2-N]
24 



8.60 [5.0, 2.3]
3.15 [m, 48,CH3(CH2)3CH2CH2-N]
24 



8.82 [6.1, 4.3]









Ph4As/Bu4N
0.01 M
7.14 [5.6 , 2.1]
0.99 [t, 26, CH3CH2CH2CH2-N]
30c

(8)

7.25 [2.4 , 1.7]
1.45 [m, 20, CH3CH2CH2CH2-N]
20 



7.66 [5.0 , 0.7]
1.67 [m, 22, CH3CH2CH2CH2-N]
20 



8.58 [5.3 , 2.2]
3.19 [m, 23, CH3CH2CH2CH2-N]
20 



8.70 [6.1 , 4.3]
7.75 [d, 3.7, CH(CH)2(CH)2-As]
4 




7.83 [t, 3.7 , CH(CH)2(CH)2-As]
4 




7.94 [t, 1.7, CH(CH)2(CH)2-As]
2 







a Estimated assuming 2 internal protons present in anion; the order of magnitude difference in the number of anion and cation protons renders these estimates approximate.  b Assumes three cations per anion. c Relative intensities for 2.5 Bu4N+ cations and 0.5 Ph4As+ per anion

Table S4  1H NMR  Data for 6 (0.05 M) in CD3CN Upon H2O Addition.

Eq. H2O
 (ppm) [W1/2 (Hz)]


Ha
Hb
Hc
Hd
He








0.5
8.79 [4.5]
8.58 [4.1]
7.61 [2.2]
7.26 [1.9]
7.13 [4.8]

1.5
8.85 [7.1]
8.65 [6.6]
7.61 [9.5]
7.26 [5.8]
7.12 [6.1]

3.5
8.93 [8.8]
8.71 [8.2]
7.62 [21.7]
7.28 [11.6]
7.12 [7.0]

4.5
8.96 [9.4]
8.75 [8.8]
7.62 [31.3]
7.29 [15.6]
7.12 [7.8]

7
9.04 [10.0]
8.82 [9.0]
7.63 a
7.31 [26.7]
7.12 [7.6]

9
9.10  [10.4]
8.87 [9.4]
7.61a
7.33 [36.3]
7.11 [8.1]

11
9.16 [11.5]
8.93 [10.5]

7.35 [56.6]
7.12 [8.3]

14
9.26 [13.8]
9.02 [12.3]

7.39 b
7.12 [8.4]

16
9.33 [16.0]
9.09 [13.1]

7.43 b
7.12 [7.8]

20
9.40 [23.3]
9.15 [18.8]

7.48 b
7.13 [8.0]

30
9.50 [45.2]
9.25 [36.2]

7.58 b
7.14 [8.4]

50
9.60 b
9.35 b


7.15 [8.2]

100




7.17 [8.9]

a  W1/2 > 60 Hz

Table S5  183W NMR data for 6 in  CD3CN upon H2O addition.

Conditions
 (ppm) [W1/2 (Hz), intensity]


WIV region
WVI region


WA
WB
WC
WD
WE
WF
WG










0.15 M

“dry”
1413.2

[4.4, 1 W]
1402.7

[5.7, 2 W]
-42.6

[5.7, 2 W]
-64.5

[7.1, 2 W]
-128.7

[4.5, 2 W]
-171.0

[3.4, 2 W]
-187.4

[5.2, 1 W]










0.08 M 

[H2O], 8M
1425.4

[4.3, 1 W]
1426.8

[5.4, 2 W]
-47.3

[6.7, 2 W]
-68.5

[7.2, 2 W]
-135.0

[7.1, 2 W]
-164.8

[3.4, 2 W]
-185.5

[5.0, 1 W]










 (ppm)
+ 12.2
+ 24.1
-4.7
-4.0
-6.3
 + 6.2
+ 1.9

[image: image1.wmf][image: image2.wmf]
[image: image3.wmf][image: image4.wmf]


Figure S1
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 (ppm)





600





400





200








