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Figure S1 — Diferential Pulse Voltammetries at 0.02 V/s of (A) {[Ru"(NH;)(pyS)]-u-

pySSpy}* and (B) {[Ru"(NH;)i(pyS)]-u-pz}*"; (C) Cyclic voltammogram at 0.1 V/s of

{[Ru"(NH;)4(pyS)]>--u-DCB}**. Glassy carbon and platinum as working and auxiliary
electrodes, respectively, in CH;COONa (pH = 3.0).

Table S1 — Spectroscopic data for MLCT transitions of {[Ru"(NH;)s(pyS)]-u-L}*" type

complexes in different solvents.

A, nm Tentative
L (e x 107, Lmol'em™) assignments
Water Acetonitrile Acetone DMSO DMF
461(68)  472(17)  474(12) 497 504(9.4) *(pyS)< dm(Ru")
DIbE 590(1.2)  609(0.8)  600(0.6) 620 675(2.4) *(pySSpy)<«—dm(Ru")
485(1.8)  477(5.6)  487(2.6) 419 416 *(pyS)« dn(Ru")
P2 s87(1.0)  589(33)  610(09) 518 512 m*(pz)<—dn(Ru")
456(62)  457(22)  440(12) 504(25) 496(20) *(pyS)« dn(Ru")
bCB - 613(0.2) - - - 1*(DCB)<«dn(Ru")

Table S2 — Relative intensities of selected resonance Raman bands of {[(pyS)Ru(NH3)4]»-1-

L} (PFe), type complexes excited by different wavelengths (A).

Relative intensities

L v*/ em™! Ao/ NM Assignm ent? 3342
647.1 568.2 488.0
289 0.44 0.39 0.00 skeletal
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383 0.20 0.13 0.00 skeletal

415 0.51 0.48 0.00 S(CCC) + v(CS) pySSpy

515 0.42 0.29 0.06 v(SS) pySSpy

698 0.67 0.49 0.13 3(CCC) + v(CS) pySSpy

1021 0.69 0.93 0.72 la ring breathing pySSpy + pyS

1057 0.42 0.41 0.44 ring breathing ring breathing
%E 1119 0.35 0.44 0.48 12a,; ring breathing + v(C=S) pyS
& 1219 0.63 0.99 1.32 B(CH) pyS

1289 0.43 0.37 0.18 B(CH) pySSpy

1461 0.40 0.40 0.14 v(CC) pySSpy + pyS

1500 0.27 0.32 0.15 v(CC) pySSpy + pyS

1595 0.94 1.61 1.58 v(CC) pyS

300 0.34 0.33 0.14 skeletal

390 0.29 0.00 0.00 v(RuN) pz

1024 0.72 0.74 0.52 la ring breathing pz + pyS
N 1056 0.21 0.22 0.18 B(CH) pz + pyS

1076 0.16 0.31 0.44 12a, ring breathing pyS + v(C=S)pyS

1230 1.22 1.79 1.48 B(CH)pz +pyS

1599 1.37 2.01 1.92 v(CC) pz + pyS

289 0.09 0.07 0.01 skeletal

413 0.12 0.07 0.01 skeletal

1023 0.14 0.15 0.10 la ring breathing DCB + pyS

1123 0.07 0.09 0.07 12a,; ring breathing + v(C=S) pyS
§ 1179 0.20 0.25 0.36 B(CH) DCB

1220 0.19 0.19 0.17 B(CH) DCB +pyS

1600 0.42 0.61 0.64 v(CC) DCB + pyS

2223 0.07 0.11 0.11 v(C=N) DCB

*Wavenumbers related to spectra at 647.1 nm.
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The spectroelectrochemical measurements were carried out in a thin layer cell with gold
grid, gold wire and Ag/AgCl (BAS, 3.5 M KCl) as working, auxiliary and reference electrodes,
respectively. An aqueous solution containing 0.1 mol L™ CH;COONa (pH = 3.0) was used as
electrolyte medium. The spectra were acquired according to the electrochemical data of the
compounds. Accordingly, at first, it was applied a potential to oxidize one metal center (Ey; =
E’(1)) followed by the respective reduction (E,, < E’(1)) and second it was applied a potential
to oxidize both metal centers (E,, = E’(2)) followed by the reduction of both (E,, < E’(1)). For
{[Ru"(NH;)4(pyS)]>--u-DCB]}*, the spectra were first acquired with an applied potential of 0.6
vs Ag/AgCl. As can be seen in the spectra illustrated in Figure S3, the intensity of the band at
445 nm, which is assigned to the MLCT transition from Ru" to pyS ligand (this transition is
observed at 456 nm in water without electrolyte), decreases with time at E,, = 0.6 vs Ag/AgCl.
The reversibility of the process is evidenced by the recovery of the band at 445 nm when E,, =
0.1 V Ag/AgCl which is sufficient to reduce both the metal centers. The insets show the profile

of current in function of time during the electrolysis.
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Figure S2 — Absorption spectra obtained during controlled potential electrolysis in 0.1 mol L™
CH;COONa (pH = 3.0) containing {[Ru"(NH;)4(pyS)],-u-DCB]}*". Insets: i vs time during

electrolysis.

For one-electron oxidation, similar profiles are observed for all the synthesized complexes.

However, for {[Ru"(NH;)4(pyS)]-u-pySSpy]}*" the reversibility is not observed after two-
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electron oxidation. Figure S3 shows the spectra acquired at different stoichiometric ratio of

KzSzOg.
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Figure S3 — Absorption spectra obtained (A) after the addition of different ratio of K,S,05 and

(B) after the addition of zinc amalgam.

According to the spectra above, the intensity of the bands assigned to the MLCT
transition of Ru" to pyS and pySSpy ligands at 461 and 590 nm, respectively, decreases as the
oxidant agent is added. After complete oxidation of the two metal centers (K,S,0s/Complex =
1.0), zinc amalgam was aged to the solution in order to reduce the metal centers and recover the
spectrum profile of the fully reduced binuclear compound. However, as can be seen in Figure
S3 (B), the band at 590 nm is no longer observed. Although, without experimental evidence, we
guess that this result can be assigned to the reduction of SS bonding of pySSpy resulting in the

formation of two monomers as suggested in the scheme below:
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Figure S4 — Plots of E, vs [(l/nz)-(l/DS)] at different solvents.




<<
  /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


