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1833 NMR details

The "W NMR (20.8 MHz) spectra were recorded at 20° C from a 0.03 M solution on a Bruker
AC-500 Spectrometer in 10 mm tubes. Chemical shifts were referenced to an external 2M

Na, WOy solution in alkaline D->0O.

X-ray diffractometry
Table S1 Experimental details

Crystal data
Chemical formula

M,

Crystal system, space group
Temperature (K)

a, b, c(A)

o, B,v(°)

V(A%

VA

F(000)

Radiation type

u (mm™)

Crystal size (mm)
Data collection
Diffractometer
Absorption correction
Tmin> Tmax

No. of measured, independent and
observed [/ > 206(])] reflections

Rint

0 values (°)

Range of 4, k, [
Refinement

R[F’ > 26(F")], wR(F’)
GooF on F’

No. of reflections, parameters, restraints

HguNaj,0,0sRh W

5809.22

Triclinic, P 1

150

12.4410 (3), 13.7995 (4), 14.6207 (4)
98.835 (1), 104.179 (1), 103.041 (1)
2312.15 (11)

1

2593

Mo Ko

23.17

0.18 x 0.14 x 0.05

Bruker Nonius X8Apex CCD diffractometer
Multi-scan SADABS (Bruker-AXS, 2004)
0.103, 0.390

25729, 13913, 12287

0.033

Omax = 30-6, Bpyin = 1.5

min ~

-16 2 h 217,-192 k 218,-13> 1 =220

0.034, 0.107
1.168
13913, 721,0
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H-atom parameters not refined

w = 1/[6%(F,?) + (0.0537P) + 2.4583P] where P = (F,” + 2F.%)/3

H-atom treatment

Weighting scheme

APrmaxs APmin (€ E?) 2.86, -4.04

Computer programs: APEX2 (Bruker-AXS, 2004), SAINT (Bruker-AXS, 2004), SHELXS97 (Sheldrick, 1998),
SHELXL97 (Sheldrick, 1998), SHELXTL (Bruker-AXS, 2004), CIFTAB-97 (Sheldrick, 1998).
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Table S2. Selected geometric parameters (A)

Rh1—O14' 2.045 (6) W4—010 1.749 (6)
Rh1—O16 2.014 (6) W4—011 1.901 (6)
Rh1—O18 1.996 (5) W4—012 1.867 (6)
Rh1—O019 2.097 (6) W4—013 1.936 (6)
Rh1—024 1.995 (5) W4—021 1.952 (6)
Rh1—032' 2.046 (5) W5—04 2.055 (6)
Rh2—O6' 2.013 (6) W5—O05 2.126 (6)
Rh2—O14' 2.043 (5) W5—07 1.748 (6)
Rh2—O018 2.010 (6) W5—012 2.062 (6)
Rh2—O18' 2.018 (5) W5—030 1.886 (6)
Rh2—032 2.045 (5) W5—035 1.784 (5)
Rh2—035 2.022 (5) W6—09 2.240 (6)
06—Rh2! 2.013 (6) W6—016 1.808 (5)
014—Rh' 2.045 (6) W6—022 1.991 (6)
014—Rh2' 2.043 (5) W6—025 1.962 (6)
018—Rh2’ 2.018 (5) W6—028 1.742 (6)
032—Rhl 2.046 (5) W6—029 1.924 (5)
W1—O0l 2.272(6) W7—O01 2.283 (6)
W1—06 1.808 (6) W7—02 1.912 (6)
W1—020 1.999 (5) W7—015 1.951 (6)
W1—027 2.003 (5) W7—020 1.891 (6)
W1—029 1.913 (5) W7—021 1.882 (6)
W1—031 1.737 (6) W7—023 1.722 (6)
W2—01 2.235 (5) W8—02 1.921 (6)
W2—014 1.917 (5) W8—03 1.721 (6)
W2—015 1.955 (6) W8—09 2.305 (6)
w2027 1.915 (6) w8011 1.919 (6)
W2—033 1.897 (6) W8—017 1.901 (6)
W2—034 1.740 (6) W8—022 1.895 (6)
W3—04 1.889 (6) W9—09 2.223 (5)
W3—05 2.146 (6) W9—017 2.003 (6)
W3—08 1.733 (6) W9—024 1.818 (5)
W3—O013 1.960 (6) W9—025 1.957 (6)
W3—032 1.912 (5) W9—026 1.755 (6)
W3—033 1.974 (6) W9—030 1.943 (6)
W4—05 2.194 (5)

Symmetry code(s): (i) -x, -y, -z.
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Fig. 1S. Tetrahedral cavity formed with O18, O1, O5, O9. Atoms are shown in 50%
probability. p,-O ligands between W atoms are not shown for clarity.

Electrochemistry. The cyclic voltammetric measurements were carried out using an
electrochemical analyzer 797 VA Computrace (Metrohom, Switzerland). A conventional three-
electrode glass cell of 10 ml capacity was used. A 2 mm diameter glassy carbon disk electrode
(Metrohm, Switzerland) was used as working electrode (GCE). A platinum wire served as the
counter electrode. All solutions were deoxygenated using high-purity argon gas for 10-15 min
prior to electrochemical experiments. Measurements were carried out at ambient temperature (20
+ 2 °C). All reagents were of analytical grade or higher and purchased from Sigma-Aldrich. 0.1
M Na,S0y electrolyte was prepared using twice distilled water. Repeated cycling (Fig 2S shows
1%, 3 5™ and 6™ cycles) shows that polarization route does not affect CVA behaviour. AE,
calculated as 0.715 V —0.651 V =0.064 V) is characteristic for one-electron processes. Increase
in scan rate from 0.01 to 0.05 B-c”' causes positive anodic and negative cathodic shifts and can
be described by following regression equations: E," = 0.059 log v + 0.83 and E,* = 0.057 log v +
0.54 for anodic and cathodic signals, respectively.' dE,/dlog v values correspond to the
theoretical value of 0.059/n, where n is the number of transferred electrons. Increase in the scan
rate decrease the reversibility of the electrochemical process and breaks symmetry between

anodic and cathodic response signals. Linear dependence of i, and i, on the square root of the
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scan rate indicate that electron transfer is determined by the rate of diffusion of [{Rhs(us-O.
)2(H20),} (HaWoOs3),]' (Fig 38, 4S).

1. Kh. Z. Brainina, Stripping Voltammetry in Chemical Analysis, Haisted Press, New York, 1974,
p. 222.

2. AJ. Bard, L.R. Faulkner, Electrochemical methods: fundamentals and application, Wiley,
New York, 1980.
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Fig. 2S. Cyclic cathodic-anodic (a) and anodic-cathodic (b) waves for CVA of 0.05 M of 1 in 0.1 M
Na,SO,4 between 0.2 <50.9 V at 0.01 V-s-1 scan rate.
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ga =0.059 log v + 0.83,

1.5 - R =0.9945.
E%C =0.057 log v + 0.54,
R”=10.9956.

10 | LA=637v"-0.02,

R? = 0.9966.
I,*=-3.16v"* - 0.10,
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Fig. 3S. The cyclic voltammetric responses for 0.05 mM solution of 1 on the glassy carbon electrode in a
0.1 M Na,SO, with a scan rate of 0.01, 0.02, 0.03, 0.04 and 0.05 V s'. Scan route: —0.2 <>0.9 V.
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Fig. 4S. The plot of peak current (I;) on square root of scan rate.
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NMR treatment. According to symmetry considerations, there can be proposed four possible
assigmnets (Fig 55)

Figure 5S. Non-equivalent W atoms of {WyOs3} fragment; orange = 1, green = 2, grey = 3, black
=4, purple = 5.

A
B
D E
: WM
- 100 - 120 - 140 ppm

Assuming that: J4s=J14=J12=Jra#Jss5and J,3 = I35

orJip=J1u=lra=Js5=Jr3#)ssylelds: A=20or4;B=20r4,C=5,D=1o0or3;E=1o0r3.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


