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HIGHLY EFFICIENT CATALYTIC BROMINATION OF NAPHTHALENE

A.K.H. Alkhalaf, K.S. Keith Smith
Cardiff University, School of Chemistry, Cardiff, UK
Hashimal-khalaf@cardiff.ac.uk

Bromination of hydrocarbons is an important process because it leads to useful intermediates for the
synthesis of a large variety of bromoorganic compounds. These materials have numerous industrial
application as pesticides, plastics, fire retardants, and pharmaceutical chemicals. Also it used to
prepare organic glass-forming materials find varied application in modern science and technology.
Organic polymers with high glass transition temperatures are used as dielectric insulating layers in
microelectronic devices. Amorphous organic materials play an important role as electroluminescent
materials in optoelectronic device applications. Considerable attention is focused on amorphous
(glassy) formulations of pharmaceuticals.

Zeolites with straight channels less than a nanometre across are widely used as ‘molecular sieves’
to separate molecules of different sizes and shapes. Zeolites are considered to be much more
environmentally friendly than other traditional catalysts.

The present research investigates the development of a bromination system for naphthalene to
produce 1,4-DBN and other derivatives in high yield with stirring process only by using liquid
bromine in the presence of a solvent over zeolite and Synclyst as catalysts. 1,4-DBN has become
increasingly important as a triplet excitation acceptor with useful phosphorescent properties. It is
also useful as a precursor for other 1,4-disubstituted naphthalene derivatives. However, in spite of
the potential importance of

1,4-DBN, existing methods for its preparation are not very practical. In consequence, only a very
limited range of commercial

1,4-disubstituted naphthalene is available, and they are generally very expensive. Therefore we

have sought a better synthesis of 1,4-DBN.
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Identification of the reaction product
Fig 1. Bromination of naphthalene include:

Br2—-HY zeolite and Br2—alumina/Silica (Synclyst)
Br

Br, + O Synclyst (S,5), 1h, Stirrin OO

HB (25), 3h, Stirring

Br
1,4-DBN
H" or Na'/NH, Tr HBr
@) O o
N\ Br, / e

AR = AN

Table 1 the results by using zeolite and synclyst.”

Zeolite/ Synclyst

Time Yield (%)
(Si0,/ALL03)
HY( 25) 3h > 96
Synclyst (S25) 1h > 92

* Reactions were carried out with zeolite and synclyst which were calcined at 550°C at least

6h, naphthalene (0.979 g, 0.84 mmol), bromine (0.48 ml 0.93 mmol ) and dichloromethane (50

ml) were stirred only.

Our interest in utilizing acidic catalysts as zeolites, Synclyst, Silica, and clays for achieving

selectivity, high yield, and catalysis in organic reactions prompted us to investigate bromination of

naphthalene in clay microenvironment.
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— ~ I
1-BromoNaphthalene B
Scheme 1. show mechanism of electrophilic substitution by zeolite Oc
Br
1,4-DibromoNaphthalen
Conclusion

Around more than 96% yield of /,4-DBN was obtained using zeolite HP (25) and Synclyst (25) in
dichloromethane with stirring process only at room temperature. Further attempts will be made to
push the reaction to completion to produce more disubstituted naphthalene derivatives

(dibromonaphthalene) with high yield and also increase the regioselictivity of the reaction

environmentally.

Acknowledgement

We thank the IRAQI government for financial support , Dr. Gamal El-Hiti and the Keith’s group

for their support.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


