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Letters to the Editor

Acid catalysis in the oxidative nucleophilic alkoxylation of 1,3,7-triazapyrenes

I. V. Borovlev,™ O. P. Demidov, and N. A. Saigakova

Stavropol State University,
la ul. Pushkina, 355009 Stavropol, Russian Federation.
Fax: +7(865 2) 35 4033. E-mail: k-biochem-gcs @stavsu.ru

The classic approach to the synthesis of alkoxy deriva-
tives of azaheterocycles is based on nucleophilic displace-
ment of a good leaving group. In the case of electron-
deficient nitrogen-containing hetarenes, direct oxidative
nucleophilic substitution of an alkoxy group for hydrogen
(ONSH)! may be a good alternative that avoids prelimi-
nary introduction of good nucleofuges into these substrates.
However, only a few examples of successful ONSH-type
alkoxylation of heterocycles have been documented.23 For
instance, we have recently discovered?® that 1,3,7-tri-
azapyrenes 1a,b readily undergo dialkoxylation with pri-
mary alcohols in the system ROH/H,0/KOH/K;Fe(CN)g
to give earlier unknown 6,8-dialkoxy-1,3,7-triazapyrenes
2a—d (Scheme 1).

Our further investigations in this area unexpectedly
revealed that 1,3,7-triazapyrenes 1a,b can be easily alk-
oxylated with primary alcohols in acidic media as well.
Room-temperature alkoxylation in anhydrous alcohol
saturated with dry HCI in the presence of an excess of
K;Fe(CN)g yielded the same dialkoxy derivatives 2a—d.

We are unaware of other examples of acid-catalyzed
oxidative nucleophilic substitution of an alkoxy group for
hydrogen.

Monoalkoxylation is not a final reaction step: even
when the oxidant is deficient, the reaction gives prod-
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ucts 2 with incomplete conversion of the starting triaza-
pyrene (!H NMR data).

1,3,7-Triazapyrenes la,b were prepared as described ear-
lier.4 The 'H NMR spectra of compounds 2a—d were recorded
on a Bruker-250 spectrometer (250 MHz) in CDCl; with SiMey
as the internal standard and proved to be identical with the spec-
tra of the samples obtained earlier? in a different way, the re-
cording conditions being the same.
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6,8-Dialkoxy-1,3,7-triazapyrenes
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Synthesis of 6,8-dialkoxy-1,3,7-triazapyrenes (general pro-
cedure). A mixture of compound la or 1b (I mmol) and an
appropriate anhydrous alcohol (40 mL) saturated with dry HCI
was vigorously stirred at room temperature for 1 h. Throughout
the reaction time, pulverized K;Fe(CN)g (2 g, 6.1 mmol) was
added in small portions. The reaction mixture was poured into
water (50 mL) and alkalified with ammonia to a neutral reac-
tion. The product was extracted with toluene (3x50 mL) and the
extracts were concentrated. The yields of 6,8-dimethoxy-1,3,7-
triazapyrene (2a), 6,8-dimethoxy-2-methyl-1,3,7-triazapyrene
(2b), 6,8-diethoxy-1,3,7-triazapyrene (2c¢), and 6,8-dipropoxy-
1,3,7-triazapyrene (2d) are 0.264 (90%), 0.246 (88%), 0.217
(74%), and 0.234 g (73%), respectively.

References

1. M. Makosza, K. Wojciechowski, Chem. Rev., 2004, 104, 2631.

2. T. Sugimoto, W. Pfleiderer, Heterocycles, 1995, 41, 781.

3. O. P. Demidov, I. V. Borovlev, S. V. Pisarenko, O. A.
Nemykina, N. A. Saigakova, Khim. Geterotsikl. Soedin., 2010,
46, 791 [Chem. Heterocycl. Compd. (Engl. Transl.), 2010,
46, 636].

4. A. V. Aksenov, I. V. Borovlev, I. V. Aksenova, S. V. Pisarenko,
D. A. Kovalev, Tetrahedron Lett., 2008, 49, 707.

Received June 30, 2010




	Letters to the Editor
	Acid catalysis in the oxidative nucleophilic alkoxylation of 1,3,7�triazapyrenes
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 25
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /CourierA
    /CourierA-Bold
    /CourierA-BoldOblique
    /CourierA-Oblique
    /MathFont1
    /NewStandardA
    /NewStandardA-Bold
    /NewStandardA-BoldItalic
    /NewStandardA-Italic
    /NewtonC
    /NewtonC-Bold
    /NewtonC-BoldItalic
    /NewtonC-Italic
    /PragmaticaC
    /PragmaticaC-Bold
    /PragmaticaC-BoldOblique
    /PragmaticaC-Oblique
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 202
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 202
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 610
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.48689
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /Description <<
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.001 840.999]
>> setpagedevice


