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Electronic Supporting Information for “Reversible de-/resolvation and accompanied magnetism 

modulation in a framework of topologically ferrimagnetic [Co3(μ3-OH)2]n chains linked by 

V-shaped ligand 4,4´-dicarboxybiphenyl sulfone” by W. J. Zhuang et al.. 

 

 

1. Synthesis 

All starting chemicals were commercially available, reagent grade, and used without further 

purification. 

Synthesis of 1: A mixture of CoCl2·6H2O (0.48 g, 2.0 mmol), H2dbsf (0.60 g, 2.0 mmol), water (40 mL), 

ethanol (40 mL) and N,N-dimethylformamide (2 mL) was sealed in a Teflon-lined stainless vessel (120 

mL) and heated at 160°C for 72 h under autogenous pressure. Pink long-plate-shaped crystals were 

obtained. Yield: 0.42 g (44%). Anal. calcd. for C31H35Co3O19.5S2: C 38.76, H 3.67%; found: C 38.74, H 

3.76%. 

Synthesis of 2: Crystals of 2 were obtained by heating the crystals of 1 at 50°C under dynamic vacuum 

(10–2 torr) for 12 hours and after that period constant weight of the sample was achieved. The weight loss 

of the sample was 15.4% vs. the calcd. 14.7%. The crystals became finely cracked, and the color changed 

from pink to blue. Anal. (%), calcd. for C28H18Co3O14S2: C 41.05, H 2.21%; found: C 40.37, H 2.85%. 

Sample of the resolvated 2 was obtained by directly adding an ethanol-water mixed solvents with v:v 

ratio of 1:1 in the vessel containing 2. The color of sample changed from blue to pink within one minute 

after the addition of the solvents (see Fig. S4). The sample was immersed in the solvents for 30 minutes, 

and the solution kept colorless. After the solvents were removed, the pink resolvated sample was washed 

by ethanol three times, and dried in vacuum. The mass gain upon resolvation is 14.9%, closed to the 

calculated 14.7%. Anal. calcd. for C31H35Co3O19.5S2: C 38.76, H 3.67%; found: C 39.22, H 3.78%. The 

crystals seemly become further cracked after resolvation. The thermal analysis, IR and PXRD (see Fig. S2 

to S5) together with above element analysis results for the sample of the resolvated 2, confirmed that the 

resolvation of 2 recovered 1. 
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2. X-ray crystallography and physical measurements 

The crystallographic data for the single crystal of 1 were collected at room temperature on a Bruker 

SMART 1000 CCD diffractometer using graphite monochromated Mo Kα radiation (λ = 0.71073 Å). The 

structure was solved by direct method and refined by full-matrix least-squares on F2 using SHELX 

program. The H atoms of the framework and coordination water and ethanol molecules were added 

according to the ideal geometry and not refined, but not added for the disordered lattice water and ethanol. 

CCDC-764743 contains the supplementary crystallographic data of 1. These data can be obtained free of 

charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data 

Centre, 12 Union Road, Cambridge CB2 1EZ, UK; fax: (+44) 1223-336-033; or e-mail: 

deposit@ccdc.cam.ac.uk). 

Several carefully selected crystals of 2 were subjected to single crystal X-ray diffraction experiments 

on a Nonius KappaCCD diffractometer, in order to determine the structure. Unfortunately, the finely 

cracked crystals showed very high mosaicity and low diffraction ability, thus hindered the structure 

determination, though several data sets were collected. However, the lattice type and the unit cell 

parameters could be fairly obtained by these data sets, as described in text. 

Powder X-ray diffraction (PXRD) data for 1, 2 and resolvated 2 were collected in the range of 5° < 2θ 

< 55° at room temperature against the bulk samples on a X'Pert PRO MPD X-Ray diffractometer or a 

Rigaku Rint 2000 diffractometer with Cu Kα radiation in a flat plate geometry. The experimental PXRD 

pattern of 1 matched well the calculated one from the single-crystal structures (Fig. S3b), confirming the 

phase purity of the bulk sample. The PXRD pattern of the resolvated 2 featured those of 1, indicating the 

recovery of 1 by resolvation of 2. 

Element analysis of carbon and hydrogen were performed on an Elementar Vario EL or an Elementar 

Vario MICRO CUBE analyzer. FTIR spectra were recorded against pure samples of 1 and 2 on a Nicolet 

Magna 750 FT/IR spectrometer and resolvated 2 on a NICOLET iN10 MX spectrometer in the range of 

4000 to 650 cm-1. UV-Vis spectra of 1 and 2 were recorded on a SHIMADZU UV-VIS-3100 

spectrophotometer with an integrated sphere attachment in the range 200 to 800 nm on ground powder 

samples referenced to a BaSO4 background. Thermal analyses, TGA and DTA, were performed at the rate 
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of 5°C/min under air, on a SDT 2960 thermal analyzer for 1 and 2, and on a SDT Q600 for the resolvated 

2. Magnetic measurements were performed for 1 and 2 on a Quantum Design MPMSXL5 SQUID system 

with samples tightly packed and sealed in a capsule. Diamagnetic corrections were estimated using Pascal 

constants and background correction by experimental measurement on sample holders. 
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3. Figures 

 

 

 

 

 

Fig. S1. Space filling plot of the framework structure of 1, with the same view direction and atomic 

scheme as Fig. 1b. H-atoms and lattice solvents within the channels are omitted for clarity. 
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Fig. S2. TGA/DTA runs for 1, 2 and resolvated 2. Noting that the plots of TGA/DTA of resolvated 2 

almost assembled that of 1 though the loss of solvents occurred in slightly lower temperature region, and 

this is due to the fact that the crystals of resolvated 2 were finely cracked. 
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Fig. S3. (a) Temperature evolution of PXRD of 1 and (b) PXRD patterns for 1, 2 and resolvated 2 (see 

text), with simulated one based on the single crystal structure of 1. 
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Fig. S4. The photos for resolvation procedure of 2, (a) the as prepared sample of 1, (b) the de-solvated 

phase, 2, (c to h) the resolvation of 2 by adding water-ethanol solvents, and (i) the final dried resolvated 2. 
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Fig. S5. Overlay of IR spectra of 1, 2 and resolvated 2, noting that the spectrum of resolvated 2 recovered 

the features of the spectrum of 1. 
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Fig. S6. UV-Vis spectra of 1 and 2. 
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Fig. S7. The 1/χM vs T plots for 1 and 2, with the Curie-Weiss fittings in red lines. 
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Fig. S8. dFC/dT plots of FC magnetization data for 1 and 2 under 20 Oe field. 
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Fig. S9. Temperature dependence of ac susceptibilities of 1 (a) and 2 (b) under a zero Oe dc field in 

frequencies of 10, 36, 100, 360 and 1000 Hz. 
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Fig. S10. The fitting plots of the Arrhenius law to frequency dependence of the χM’’ for 1 and 2. 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


