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1. Procedure

A. 1-Phenyldialin. A solution of phenylmagnesium bromide is prepared in the usual manner' from
11 g. (0.45 gram atom) of magnesium, 75 g. (0.48 mole) of bromobenzene, and 175 ml. of ether. As
soon as the metal has reacted, a solution of 58.4 g. (0.4 mole) of a-tetralone in 60 ml. of ether is added
from a dropping funnel as rapidly as possible so that vigorous refluxing is maintained; about 30 minutes
is required. The reaction mixture is then heated under reflux for an additional 30 minutes and allowed to
stand for 1 hour. The magnesium complex is decomposed by about 250 g. of ice and 40 ml. of
concentrated hydrochloric acid. The ether layer is separated and distilled with steam to remove
impurities (Note 1); about 6 hours is necessary, and approximately 4.5 1. of distillate is collected. The
heavy residual oil is separated from the water, and 80 ml. of ether and 10 g. of calcium chloride are
added. After 4-5 minutes, the calcium chloride is removed by filtration, and the ether is driven off by
distillation on a steam bath. Twenty milliliters of acetic anhydride is then added, and the flask and
contents are heated in a steam bath (Note 2) for 20-25 minutes. The mixture is finally distilled under
reduced pressure through a 15-in. Widmer column (Note 3). The fraction which boils at 135-140°/2
mm. is collected; the yield is 3540 g. (42—48%).

B. 1-Phenylnaphthalene. A mixture of 6 g. (0.18 mole) of powdered sulfur and 35 g. (0.17 mole) of
1-phenyldialin in a 200-ml. Claisen flask having a modified side arm is heated for 30 minutes in a metal
bath the temperature of which is 250-270° (Note 4). At the end of this time the evolution of hydrogen
sulfide will have ceased. The heavy oil (Note 5) is then distilled from the same flask; the yield is 32-33
g. (91-94%); the boiling range of the product is 134-135°/2 mm. or 189-190°/12 mm. (Note 6) and
(Note 7)"/>.

2. Notes

1. Steam distillation removes unused bromobenzene, biphenyl, etc.

2. The reaction is best carried out in a 500-ml. Erlenmeyer flask or beaker which can be lowered into the
steam pot and held by a cloth wrap.

3. If a fractionating column is not used, several distillations are necessary to secure a product with the
boiling range given. When this distillation is done as described, subsequent operations are facilitated,



and a column is not required for the final distillation of the hydrocarbon. Ebullition tubes are desirable
in both distillations.

4. The temperature inside the flask should be 250°.

5. Significant amounts of hydrocarbon are lost with each change of flask. For this reason it is advisable
to perform the dehydrogenation and distillation in the same flask.

6. Sometimes the hydrocarbon is blue, probably owing to traces of an azulene. The contaminant is easily
removed by dissolving the hydrocarbon in an equal volume of hexane or petroleum ether and shaking
this solution with an equal volume of 85% syrupy phosphoric acid until the color has been removed.
The hydrocarbon is then obtained on evaporation of the solvent; it does not need redistillation.

7. The over-all yield is 40%, based on the o-tetralone.

3. Discussion

1-Phenylnaphthalene has been prepared by the reaction of a-halonaphthalenes with mercury
diphenyl? or with benzene in the presence of aluminum chloride,” and by means of a Grignard synthesis,
starting with either bromobenzene, or cyclohexyl chloride and a-tetralone’* or with o-
bromonaphthalene and cyclohexanone.’>%” A 60% over-all yield has been reported for the Grignard
preparation from cyclohexanone.” The formation of the hydrocarbon through the diazo reaction®®!0:!!
appears to be less attractive than the method described. Dehydrogenation of the reduced naphthalene has
been accomplished by the use of sulfur,’ bromine,® platinum black, or selenium.*
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Appendix
Chemical Abstracts Nomenclature (Collective Index Number);
(Registry Number)
petroleum ether
platinum black
mercury diphenyl
calcium chloride (10043-52-4)

hydrochloric acid (7647-01-0)

Benzene (71-43-2)



ether (60-29-7)
acetic anhydride (108-24-7)
magnesium (7439-95-4)
Cyclohexanone (108-94-1)
hydrogen sulfide (7783-06-4)
bromine (7726-95-6)
sulfur (7704-34-9)
aluminum chloride (3495-54-3)
phosphoric acid (7664-38-2)
bromobenzene (108-86-1)
Biphenyl (92-52-4)
a-Bromonaphthalene (90-11-9)
Naphthalene (91-20-3)
cyclohexyl chloride (542-18-7)
Phenylmagnesium bromide (100-58-3)
selenium
a-Tetralone (529-34-0)
hexane (110-54-3)

1-Phenylnaphthalene,
Naphthalene, 1-phenyl- (605-02-7)

1-phenyldialin (643-79-8)
Azulene (275-51-4)

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


