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 The unexpected formation of benzimidazo[1,2-c][1,2,3]thiadiazole system as the result of the cyclization 
of amines 1a or 1b with thionyl chloride [1] has led to interest in the further study of the scope of this reaction. 
Amines 1 containing an active methylene group due to the presence of a phenyl, phenylamino, phenoxy, or 
phenylthio substituent were treated with thionyl chloride or selenium oxide. Amines 1e,f underwent tar 
formation in all cases, while amines 1a,b underwent tar formation only with selenium oxide. Amines 1c,d were 
converted to benzimidazo[1,2-c][1,2,3]thiadiazoles 2c [2] and 2d and also a new heterocyclic system, namely, 
benzimidazo[1,2-c][1,2,3]selenadiazoles 3c,d. 
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1 a X = OH, b X = Cl, c X = Ph, d X = SPh, e X = OPh, f X = NHPh; 2 Y = S; 3 Y = Se 
 
 The 1H and 13C NMR spectra were taken on a Varian Unity Inova spectrometer at 300 and 75 MHz, 
respectively, in DMSO-d6. The residual solvent signal at δ 2.50 ppm served as the standard reference. 
 2-Phenylthiomethyl-1H-benzimidazole-1-amine (1d). 2-Chloromethyl-1H-benzimidazole-1-amine (1b) 
(0.32 g, 1.76 mmol) was added to a solution of sodium thiophenolate (1.8 mmol) in methanol (10 ml) and stirred 
for 3 h without heating. The precipitate formed was filtered off, washed with water, and recrystallized from 
methanol to give 0.32 g (71%) 1d; mp 133-134°C. 1H NMR spectrum, δ, ppm (J, Hz): 4.52 (2H, s, CH2); 
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6.06 (2H, s, NH2); 7.10-7.30 (3H, m, ArH); 7.35 (2H, t, J = 8, ArH); 7.45-7.60 (4H, m, ArH). Found, %: 
C 65.74; H 4.94; N 16.30. C14H13N3S. Calculated, %: C 65.85; H 5.13; N 16.46. 
 3-Phenylthiobenzimidazo[1,2-c][1,2,3]thiadiazole (2d) was synthesized in 54% yield by heating 
amine 1d in thionyl chloride at reflux for 15 min according to our previous procedure [1] and recrystallized from 
octane; mp 96-97°C. 1H NMR spectrum, δ, ppm (J, Hz): 7.29 (1H, t, J = 8, ArH); 7.40-7.50 (3H, m, ArH); 7.54 
(1H, t, J = 8, ArH); 7.62-7.71 (2H, m, ArH); 7.81 (1H, d, J = 8, H-5); 8.12 (1H, d, J = 8, H-8). 13C NMR 
spectrum, δ, ppm: 113.3, 120.6, 121.3, 128.1, 128.6, 129.6, 130.0, 130.5, 131.8, 132.8, 153.2, 154.3. Found, %: 
C 59.28; H 2.99; N 14.56. C14H9N3S2. Calculated, %: C 59.34; H 3.20; N 14.83. 
 3-Phenylbenzimidazo[1,2-c][1,2,3]selenadiazole (3c). A mixture of  2-benzyl-1H-benzimidazole-1-amine 
(0.2 g, 0.89 mmol) [3], acetic acid (5 ml), and  SeO2 (0.09 g, 0.89 mmol) was heated at 65-75°C for 5 h and 
evaporated. Then, 10 ml water was added and the mixture was neutralized by adding sodium bicarbonate. 
Chromatographic separation, collecting the fraction with Rf 0.5 (1:4 ethyl acetate–toluene as eluent), gave 0.13 g 
(46%) 3c; mp 146-148°C. 1H NMR spectrum, δ, ppm (J, Hz): 7.25 (1H, t, J = 8, ArH); 7.48-7.62 (4H, m, ArH); 
7.82 (1H, d, J = 8, H-5); 8.15 (1H, d, J = 8, H-8); 8.44 (2H, d, J = 8, ArH). 13C NMR spectrum, δ, ppm: 113.8, 
120.1, 121.1, 128.7, 128.8, 129.4, 130.1, 130.7, 132.0, 144.6, 155.2, 155.3. Found, %: C 56.68; H 3.13; 
N 14.15. C14H9N3Se. Calculated, %: C 56.39; H 3.04; N 14.09. 
 3-Phenylthiobenzimidazo[1,2-c][1,2,3]selenadiazole (3d) was synthesized in 66% yield analogously to 
3c and recrystallized from octane; mp 146-147°C. 1H NMR spectrum, δ, ppm (J, Hz): 7.18 (1H, t, J = 8, H-7); 
7.49 (1H, t, J = 8, H-6); 7.45-7.58 (3H, m, ArH); 7.69 (1H, d, J = 8, H-5); 7.72-7.78 (2H, m, ArH); 8.05 (1H, d, 
J = 8, H-8). 13C NMR spectrum, δ, ppm: 113.6, 119.6, 121.2, 128.2, 129.0, 130.3, 131.0, 132.2. 134.1, 141.8, 
155.0, 155.4. Found, %: C 51.13; H 2.49; N 12.61. C14H9N3SSe. Calculated, %: C 50.91; H 2.75; N 12.72. 
 
 
REFERENCES 
 
1. S. Tumkevicius, L. Labanauskas, V. Bucinskaite, A. Brukstus, and G. Urbelis, Tetrahedron Lett., 44, 

6635 (2003). 
2. A. Katritzky, G. Nikonov, D. Tymoshenko, E. Moyano, and P. Steel, Heterocycles, 57, 483 (2002). 
3. D. Sheng, J. Org. Chem., 28, 736 (1963). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1154 


	Chemistry of Heterocyclic Compounds, Vol. 45, No. 9, 2009


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


