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PREPARATION OF 1-BUTYL-3-METHYLIMIDAZOLIUM
TETRAFLUOROBORATE

[1H-Imidazolium, 1-butyl-3-methyl, tetrafluoroborate (1-)]
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1. Procedure

1-Butyl-3-methylimidazolium chloride (30.00 g, 172 mmol) (Note 1) is placed in a 125 mL
Erlenmeyer flask containing a stir bar and a thermometer. This salt is dissolved in 35 mL of distilled
water and NaBF, (20.00 g, 182 mmol) (Note 2) is added in portions with stirring over 10-15 min. The
NaBF, dissolves as the mixture emulsifies and cools to 14°C (Note 3). After the mixture warms back to
ambient temperature, 30 mL of CH,Cl, is added and the contents are transferred to a 125 mL separatory
funnel. The bottom CH,Cl, phase is separated (Note 4). The aqueous phase is extracted with an
additional 20 mL of CH,Cl,. The combined CH,Cl, phases are shaken in a separatory funnel with a
solution of NaBF, (10.0 g, 91 mmol) in 20 mL of water. The CH,Cl, phase is separated and dried over a
mixture of 1.0 g of Na,SO, and 3.0 g of MgSO,. The mixture is filtered through a Biichner funnel and
the salts are washed with an additional 15 mL of CH,Cl,. A short path distillation head is attached to the
250 mL round-bottom-flask containing the filtrate and most of the CH,Cl, is removed by distillation at
30 mm pressure. Care is taken not to heat the product above 50°C. The solvent is condensed in a
receiver flask cooled in an ice-water slurry (Note 5). The last traces of CH,Cl, are removed using a
rotary evaporator at 15 mm and 45 °C followed by vacuum drying at ambient temperature until the
weight remains constant. The pure 1-butyl-3-methylimidazolium tetrafluoroborate (34.2-34.3 g; 89%
yield) is a colorless to pale yellow, viscous liquid (Notes 6-8).

2. Notes

1. The submitters prepared 1-butyl-3-methylimidazolium chloride as previously described.”? The
checkers purchased this from Aldrich Chemical Co.

2. Sodium tetrafluoroborate (98%) was purchased from Acros Organics and used as received.

3. If the emulsion is allowed to stand for 30-60 min, then two phases results. However, there is no need
to do this since addition of CH,Cl, induces rapid phase separation.

4. The product at this point is not completely chloride free. In a separate analysis by the submitters,
removal of the CH,Cl, from this solution and analysis of 1.53 g of product by titration with 0.100 M
AgNO, (Mohr titration; K,CrO, indicator)’ required 0.6 mL of the silver nitrate solution to precipitate
all of the chloride ion. This corresponds to a product containing 0.7% BMIM* CI~ and 99.3% BMIM*
BF, .

5. The distilled CH,Cl, has droplets of water from the azeotrope with CH,Cl,. This distillation process
helps to dry the product and allows recovery of most of the CH,Cl, used in the procedure.

6. Dissolution of 1.50 g of this liquid in 3 mL of water followed by addition of 0.100 M AgNO, gave no
precipitation or cloudiness.

7. The submitters report that the water content of the product was 0.17% as determined from the 'H
NMR spectrum of the neat liquid by integration of the water signal at d 2.9 and the CH, signal at d 1.93.
The product is hygroscopic and water content increases with exposure to air. The checkers could not
detect water in their spectrum in CD,CL,.

8. The product exhibits the following spectroscopic properties: IR (thin film) 3646, 3162, 3122, 2964,
2877, 1575, 1467, 1431, 1171, 1048, 850 cm™'; 'H NMR (500 MHz, CD,Cl,) & 8.66 (s, 1 H), 7.37 (s, 2
H), 4.14 (t,2 H, J=7.3 Hz), 3.89 (s, 3 H), 1.81 (quintet, 2 H, /= 7.4 Hz), 1.32 (sextet, 2 H, /= 7.3 Hz),
0.91 (t, 3 H, J=7.3 Hz); BC NMR (125 MHz, CD,Cl,) ¢ 136.2, 123.8, 122.5, 49.7, 36.1, 31.9, 19.3,



13.1. Anal. Calcd for C;H,;BF,N,: C, 42.51; H, 6.69; N, 12.37; Found: C 41.94; H, 6.85; N, 12.37; trace
analysis for Cl, 636 ppm.

Waste Disposal Information

All hazardous materials should be handled and disposed of in accordance with "Prudent Practices in
the Laboratory"; National Academy Press; Washington, DC, 1995.

3. Discussion

This procedure is based on the general method recently reported in Organic Syntheses.”> The
preparation of 1-butyl-3-methylimidazolium hexafluorophosphate (BMIM* PF, ) proceeds as
described.”> However, in our hands, the reported method for the preparation of 1-butyl-3-
methylimidazolium tetrafluoroborate (BMIM* BF, ; the most commonly used of the ionic liquids) was
not reproducible. The product was contaminated with varying (and significant) amounts of BMIM* Cl™.
The use of the relatively insoluble KBF, (0.44 g/100 mL) in the original preparation makes dissolution
and subsequent reaction problematic. Thus, analysis of 0.716 g of a typical ionic liquid product
produced from KBF, by titration with 0.100 M AgNO, required 11.1 mL of the silver nitrate solution to
precipitate all of the chloride ion. This corresponds to a product containing 27% BMIM* Cl~ and 73%
BMIM" BF, .

The procedure described herein uses the much more soluble NaBF, (97.3 g/100 mL). After the first
cycle, the chloride content is only 0.7%, and the chloride can no longer be detected after the second
cycle. In addition, the tedious process of removing water by distillation under reduced pressure is
eliminated. This procedure is also useful for the preparation of the ionic liquid #-butyl pyridinium
tetrafluoroborate, which is subject to the same chloride contamination problems when prepared from
KBF,. Finally, the amount of residual water in the product can be readily determined from the '"H NMR
spectrum of the neat product.
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)

1-Butyl-3-methylimidazolium chloride:
1H-Imidazolium, 1-butyl-3-methyl-, chloride; (79917-90-1)

NaBF,: Borate(1-), tetrafluoro-, sodium; (13755-29-8)

1-Butyl-3-methylimidazolium tetrafluoroborate:
1H-Imidazolium, 1-butyl-3-methyl, tetrafluoroborate (1-); (174501-65-6)



Copyright © 1921-2005, Organic Syntheses, Inc. All Rights Reserved




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


