Organic Syntheses, Coll. Vol. 3, p.665 (1955); Vol. 26, p.60 (1946).
P-NITROPHENYLARSONIC ACID

[Benzenearsonic acid, p-nitro-]
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1. Procedure

In a 2-1. beaker provided with an efficient mechanical stirrer, 52 g. (0.4 mole) of sodium
metaarsenite and 16 g. (0.4 mole) of sodium hydroxide are dissolved in 600 ml. of water (Note 1) and 6
g. of cuprous chloride is suspended in the solution.

A mixture of 300 ml. of water and the p-nitrobenzenediazonium borofluoride' obtained from 0.25
mole of p-nitroaniline (Note 2) is added during a period of 1 hour to the sodium arsenite solution. The
foaming that accompanies the evolution of nitrogen is readily controlled by the occasional addition of
small amounts of ether or benzene (Note 3). As the reaction proceeds, 100 ml. of 10% sodium
hydroxide solution (0.25 mole) is added in 20-ml. portions. Stirring is continued for another hour, and
then the mixture is warmed to 60° for 30 minutes and filtered with suction through a sintered-glass
funnel. The residue on the funnel is washed with two 50-ml. portions of water. To the combined filtrate
and washings is added concentrated hydrochloric acid (sp. gr. 1.19) until the solution is acid to litmus
paper. The mixture is filtered, activated charcoal is added to the filtrate, and the solution is concentrated
to about 350 ml. After the hot solution has been filtered with suction, concentrated hydrochloric acid is
added until the solution is acid to Congo red paper. The solution is placed in a refrigerator overnight,
and the crystals are collected on a Biichner funnel and washed twice with 20-ml. portions of ice water.
The combined filtrates and washings are concentrated to about 150 ml., chilled, and filtered. The total
quantity of crystals is dissolved in 10% ammonium hydroxide solution; the solution is filtered and again
made acid to Congo red paper with concentrated hydrochloric acid. After the solution has been
thoroughly chilled (preferably overnight), the p-nitrophenylarsonic acid is filtered on a Biichner funnel
and washed with small portions of ice water until free of ammonium chloride. After drying, the yellow
crystals melt with decomposition at 298—300.° The yield is 44—48.5 g. (71-79%) (Note 4).

2. Notes

1. The sodium arsenite solution may also be prepared by dissolving 39.6 g. (0.2 mole) of arsenious
oxide and 32 g. (0.8 mole) of sodium hydroxide in 600 ml. of water.

2. According to the submitters p-nitrobenzenediazonium borofluoride may also be prepared as follows:
p-Nitroaniline (34.5 g.) is dissolved in 63 ml. of concentrated hydrochloric acid (sp. gr. 1.19) and 50 ml.
of water. The solution is cooled to 0°, and 17.3 g. of sodium nitrite in 40 ml. of water is added slowly
with vigorous stirring. After the diazotization is complete, as indicated by a positive test with starch
iodide paper, a solution of 55 g. of sodium fluoborate in 110 ml. of water is added. The thick slurry is
stirred for 15 minutes and then filtered with suction and washed with ice water, twice with methanol,
and twice with ether. The solid should be sucked as free as possible from liquid after each washing. The



compound may be kept in an evacuated desiccator until needed.

3. The checkers found that the foaming is more readily controlled by amyl alcohol than by the addition
of ether or benzene.

4. This is a general method for preparing arylarsonic acids. The melting points and yields of other
arsonic acids prepared by the submitters are as follows: phenyl, 156°, 58%; o-nitrophenyl, 232-234°
dec., 67%; m-nitrophenyl, 182°, 47%; o-tolyl, 159—-160°, 63%; m-tolyl, 150°, 54%; p-tolyl, 300° dec.,
73%; o-chlorophenyl, 182°, 52%; p-chlorophenyl, above 300°, 63%; o-carboxyphenyl, above 300°,
65%; p-carboxyphenyl, 232° dec., 67%; p-carbethoxyphenyl, 260°, 60%; p-acetophenyl, 175°, 70%.

3. Discussion

p-Nitrophenylarsonic acid has been prepared by heating p-nitrobenzenediazonium chloride with
arsenious acid in hydrochloric acid,” by the action of p-nitrobenzenediazonium chloride on sodium
arsenite,” by the action of sodium arsenite on sodium p-nitrobenzeneisodiazo oxide,* by the
diazotization of p-nitroaniline in acetic acid in the presence of arsenic chloride and cuprous chloride,’
and by the reaction of p-nitrobenzenediazonium borofluoride with sodium arsenite in the presence of
cuprous chloride.®
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)

arsenious acid
arsenious oxide

sodium metaarsenite

sodium p-nitrobenzeneisodiazo oxide
hydrochloric acid (7647-01-0)
acetic acid (64-19-7)
Benzene (71-43-2)

methanol (67-56-1)

ether (60-29-7)



ammonium chloride (12125-02-9)
sodium hydroxide (1310-73-2)
nitrogen (7727-37-9)
sodium nitrite (7632-00-0)
sodium arsenite
cuprous chloride (7758-89-6)
ammonium hydroxide (1336-21-6)
amyl alcohol (71-41-0)
Phenylarsonic acid (98-05-5)
sodium fluoborate (13755-29-8)
arsenic chloride

p-Nitrophenylarsonic acid,
Benzenearsonic acid, p-nitro- (98-72-6)

p-nitroaniline (100-01-6)
p-nitrobenzenediazonium borofluoride (456-27-9)
p-nitrobenzenediazonium chloride
o-nitrophenylarsonic acid
m-nitrophenylarsonic acid
o-tolylarsonic acid
m-tolylarsonic acid
p-tolylarsonic acid
o-chlorophenylarsonic acid
p-chlorophenylarsonic acid
o-carboxyphenylarsonic acid
p-carboxyphenylarsonic acid

p-carbethoxyphenylarsonic acid



p-acetophenylarsonic acid

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


