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E1. Characterization data of sulfoxides

Methyl phenyl sulfoxide: pale yellow oil. M.p.: 30°C, ' found 28-30°C. IR(cm™): 1032vs (SO).
'H NMR (CDCls, 400Hz, r.t. ppm): 2.60 (3H, s, Me), 7.39 (5H, m, Ph), 7.53 (2H, m, Ph). °C
NMR (CDCls, 100Hz, r.t. ppm): & = 43.75, 123.29, 129.17, 130.81, 145.62.

Ethyl phenyl sulfoxide: yellow oil. B.p.: 284°C.? found 285-287°C. IR(cm™): 1018vs (SO) . 'H
NMR (CDCls, 400Hz, r.t. ppm): & = 1.05 (3H, t, Me), 2.73 (2H, m, CH,), 7.37 (3H, m, Ph), 7.48
(2H, m, Ph). °C NMR (CDCls, 100Hz, r.t. ppm): & = 6.06, 50.49, 124.38, 129.33, 131.08, 143.78.
Diphenyl sulfoxide: white crystal. M.p.:70°C,> found 70-72°C. IR(cm™): 1034vs (SO). '"H NMR
(CDCls, 400Hz, r.t. ppm): & = 7.38 (6H, m, Ph), 7.57 (4H, m, Ph). >C NMR(CDCl;, 100Hz, r.t.
ppm): & = 123.80, 128.31, 130.02, 144.69.

Dibutyl sulfoxide: white solid. M.p.:31°C,* found 31-33°C.IR(cm™): 1023vs (SO). 'H NMR
(CDCl3, 400Hz, r.t. ppm): & = 0.99 (6H, t, Me), 1.49 (4H, m, CH,), 1.85 (4H, m, CH,), 2.97 (4H,
m, CH,). >C NMR (CDCls, 100Hz, r.t. ppm): & = 13.53, 21.78, 23.95, 52.50.

Dimethyl sulfoxide: colorless liquid. B.p.: 189°C,* found 190-192°C. IR(cm™): 1015vs (SO). 'H
NMR (CDCls, 400Hz, r.t. ppm): & = 2.47 (6H, s, Me). °C NMR (CDCls, 100Hz, r.t. ppm): & =
41.30.

2-(Phenylsulfinyl)ethanol: pale yellow oil. B.p.: 362°C,> found 360-363°C. IR(cm™): 3343s
(OH), 1018vs (SO). 'H NMR (DMSO, 100Hz, r.t. ppm): & = 2.97 (1H, m, CH,OH), 3.67 (1H, m,
CH,S0), 3.84 (1H, m, CH,S0), 5.10 (1H, t, OH), 7.54 (3H, m, Ph), 7.62 (2H, m, Ph). *C NMR

(DMSO, 100Hz, r.t. ppm): 6 = 54.32, 59.92, 123.78, 129.20, 130.65, 144.66.
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Methyl 2-(pheylsulfinyl) acetate: pale yellow oil. B.p.: 341°C, ¢ found 342-344°C. IR(cm™):
1043vs (SO). 'H NMR (CDCls, 400Hz, r.t. ppm): & = 3.54 (3H, s, Me), 3.69 (1H, m, CH,), 7.39
(3H, m, Ph), 7.54-7.56 (2H, m, Ph). >C NMR (CDCls, 100Hz, r.t. ppm): & = 52.63, 61.34, 124.03,
129.37,131.73, 142.92, 165.17.

Phenyl allyl sulfoxide: yellow oil. B.p.: 297°C,” found 297-300°C. IR(cm™): 1037vs (SO). 'H
NMR (CDCls, 400Hz, r.t. ppm): 0 = 3.45 (2H, m, CH,), 5.11 (1H, d, CH=CH,), 5.24 (1H, d,
SOCH,), 5.56 (1H, m, SOCH>), 7.43 (3H, m, Ph), 7.52 (2H, m, Ph). *C NMR(CDCl;, 100Hz, r.t.
ppm): 6 =59.76, 122.85, 123.27, 124.19, 128.01, 130.06, 141.85

Methoxymethyl phenyl sulfoxide: yellow oil. B.p.: 296 C,* found 295-298°C. IR(cm™):1015.
'H NMR (CDCls, 400Hz, r.t. ppm): 8 = 3.68 (3H, s, OMe), 4.53 (2H, s, SOCH, ), 7.60 (2H, m,
Ph), 7.66 (1H, m, Ph), 7.95 (2H, m, Ph). *C NMR(CDCls, 100Hz, r.t. ppm): & = 61.19, 87.78,
128.74, 129.23, 134.07, 137.39

Phenyl isopropyl sulfoxide: yellow oil. B.p.: 290°C,” found 292-294°C. IR(cm™): 1020vs (SO).
'H NMR (CDCls, 400Hz, r.t. ppm): & = 1.05 (3H, d, Me), 1.14 (3H, d, Me), 2.75 (1H, m, SOCH),
7.41-7.44 (3H, m, Ph), 7.51 (2H, m, Ph). °’C NMR (CDCls, 100Hz, r.t. ppm): & = 13.82, 15.84,
54.45,124.91, 128.83, 130.93, 141.68.

Benzyl phenyl sulfoxide: white solid. M.p.:124-126°C,"* found 123-125°C. IR(cm™): 1027vs
(SO). '"H NMR(CDCl3, 400Hz, r.t. ppm): & = 4.10 (2H, m, SOCH,), 7.02 (2H, m, Ph), 7.35 (3H,
m, Ph), 7.46 (5H, m, Ph). >C NMR (CDCls, 400Hz, r.t. ppm): & = 63.57, 124.47, 128.26, 128.46,

128.86, 129.13, 130.37, 131.19, 142.72.
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Dibenzyl sulfoxide: white crystalline powder. M.p.:135°C,"" found 135-137°C.IR(cm™): 1028vs
(SO). 'H NMR (CDCl3, 400Hz, r.t. ppm): & = 3.94 (4H, m, CH,SOCH,), 7.31-7.38 (4H, m, Ph),
7.43 (6H, m, Ph). *C NMR (CDCls, 100Hz, r.t. ppm): & = 57.18, 128.42, 128.99, 130.16, 130.86.
Dibenzothiophene oxide: off-white to pale yellow solid. M.p.:194-196°C,"* found 195-197°C.
IR(cm™): 1018vs (SO). 'H NMR (CDCls, 400Hz, r.t. ppm): & = 7.56 (m, 2H, Ph), 7.65 (2H, m,
Ph), 7.87 (2H, m, Ph), 8.03-8.05 (2H, m, Ph). >°C NMR (CDCls, 100Hz, r.t. ppm): & = 120.89,
126.55, 128.55, 131.55, 136.10, 144.12.

E2. Spectroscopic data

E2.1 NMR spectra comparison

"B NMR of [Bmim] BF, (1) and [Bmim] BE, + H,0, (35%)(2) system.

T T T T T T T T T T
1 -2 -3 -4 5 -6 7 -8 -9 -10

T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -
f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

F NMR of [Bmim] BF; (1) and [Bmim] BF, + H,0, (35%) (2) system.
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E2.2 IR spectra comparison

Pure [Bmim]BF, ionic liquid
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The line is the spectra for 0.23 mol/L H,O, concentration in ionic liquid.
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The line is the spectra for 0.53 mol/L H,O, concentration in ionic liquid.
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The line is the spectra for 1.5 mol/L H,O; concentration in ionic liquid.
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The line is the spectra for 3.8 mol/L H,O; concentration in ionic liquid.
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The IR spectra in the range of 3000 to 3500 cm™ for the treatment of [Bmim]BF, with different
H,0, concentrations.
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E2.3 Raman spectra comparison

Pure [Bmim]BF, ionic liquid
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The line is the spectra for 3.4 mol/L H,O, concentration in ionic liquid.
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The line is the spectra for 4.1 mol/L H,O, concentration in ionic liquid.

0.30 A

1023 1418
0.25 -
872 2969

0.20 4 767

— 1338

Intensity

683 2880
0104 1583

0.05 +

0.00 —J‘J T

T T '
0 500 1000 1500 2000 2500 3000 3500 4000

-1
Wavenumber / cm

E3. References

"W, L. Xu, Y. Z. Li, Q. S. Zhang, H. S. Zhu, synthesis, 2004, 2, 227-232.
? RSC advancing the chemical science, chemspider, the free chemical database, chemspider
ID:121784. http://www.chemspider.com/

3 A.R. Supale, G. S. Gokavi, Catal. Lett. 2008, 124, 284-287.



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

* RSC advancing the chemical science, chemspider, the free chemical database, chemspider ID:
659.

> RSC advancing the chemical science, chemspider, the free chemical database, chemspider ID:
9140159.

® RSC advancing the chemical science, chemspider, the free chemical database, chemspider ID:
75950.

7 Chemical buyer, CAS 19093-37-9. http://www.chemical-buyers.com/cas-190/19093-37-9.html.
¥ RSC advancing the chemical science, chemspider, the free chemical database, chemspider ID:
14453552.

? RSC advancing the chemical science, chemspider, the free chemical database, chemspider
1D:292475.

' M. Matteucci, G. Bhalay, M. Bradley, Org. Lett. 2003, 5, 235-237.

"' M. Kirihara, J. Yamamoto, T. Noguchi, A. Itou, S. Naito, Y. Hirai, Tetrahedron, 2009, 65,
10477-10484.

12 D. Azrifar, K. Khosravi, J. Eur. Chem. 2010, 1, 15-19.

11




<<
  /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


