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 A number of compounds in the pyrazolo[4',3':3,4]pyrrolo[1,2-a]benzimidazole series have been recently 
synthesized by cyclocondensation of 2-cyanomethyl-1H-benzimidazole with hydrazonoyl chlorides of oxalic 
acid monoethyl ester [1]. We have found a route to novel derivatives of the same polyheterocyclic system, 
starting from the previously described (see [2]) 2-(1-aryl-5-phenylpyrazol-4-yl)-1H-benzimidazoles 1a,b. 
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1, 2 a Ar = Ph, b Ar = 4-O2NC6H4

 
 Compounds 1a,b, as we discovered, can react as 1,4-dinucleophiles containing electron-rich reaction 
centers on the nitrogen atom of the benzimidazole system and on the unsubstituted carbon atom of the pyrazole 
ring. Their reaction with DMF dimethylacetal occurs as a cyclocondensation with cleavage of one equivalent of 
methanol and also dimethylamine, and leads to tetracyclic methoxy-substituted compounds 2a,b. We note that 
the known analogous reaction of DMF dimethylacetal with 1,2-diols occurs with retention of the dimethylamino 
group [3]. 
 Compounds of type 2 contain a latent aldehyde group in their structure, and can be used for further 
chemical conversions. 
 10-Methoxy-2,3-diphenyl-2,10-dihydropyrazolo[4',3':3,4]pyrrolo[1,2-a]benzimidazole (2a). A 
mixture of compound 1a (0.168 g, 0.5 mmol) and DMF dimethylacetal (0.6 g, 5 mmol) was heated for 7 h at 
100-105°C. 2-Propanol (1 ml) was added and the mixture was heated with stirring until it started to boil, and 
then another water (1 ml) was added. After cooling, the precipitate was filtered out and washed with 2-propanol. 
Yield 0.155 g (82%). Colorless crystals, mp 190-191.5°C (1:2 pyridine–water). 1H NMR spectrum (300 MHz, 
DMSO-d6, TMS), δ, ppm: 3.43 (3H, s, OCH3); 7.18-7.42 (12H, m, H-6,7 + CC6H5 + NC6H5); 7.47-7.50 (1H, m, 
H-8); 7.60-7.63 (1H, m, H-5); 8.20 (1H, s, H-10). Found, %: C 76.08; H 4.67; N 14.72. C24H18N4O. 
Calculated, %: C 76.17; H 4.79; N 14.80. 
 

__________________________________________________________________________________________ 
 

Institute of Organic Chemistry, National Academy of Sciences of Ukraine, Kiev 02094; e-mail: 
iochkiev@ukrpack.net. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 9, pp. 1404-1405, 
September, 2005. Original article submitted March 5, 2005. 
 
 0009-3122/05/4109-1199©2005 Springer Science+Business Media, Inc. 1199 



 10-Methoxy-2-(4-nitrophenyl)-3-phenyl-2,10-dihydropyrazolo[4',3':3,4]pyrrolo[1,2-a]benz-
imidazole (2b) was obtained similarly from compound 1b (0.190 g, 0.5 mmol). Yield 0.171 g (81%). Yellowish 
crystals, mp 206-207.5°C (1:2 pyridine–water). 1H NMR spectrum (300 MHz, DMSO-d6, TMS), δ, ppm (J, Hz): 
3.46 (3H, s, OCH3); 7.19-7.43 (7H, m, H-6,7 + C6H5); 7.49-7.52 (1H, m, H-8); 7.57 and 7.28 (2 + 2H, two d, 
J = 9, C6H4NO2); 7.61-7.64 (1H, m, H-5); 8.34 (1H, s, H-10). Found, %: C 68.13; H 4.07; N 16.46. C24H17N5O3. 
Calculated, %: C 68.08; H 4.05; N 16.54. 
 
  
REFERENCES 
 
1. N. M. Elwan, Tetrahedron, 60, 1161 (2004). 
2. I. B. Dzvinchuk and M. O. Lozinskii, Khim. Geterotsikl. Soedin., 606 (2001). 
3. S. Hanessian, A. Bargiotti, and M. LaRue, Tetrahedron Lett., 737 (1978). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1200 


	Chemistry of Heterocyclic Compounds, Vol. 41, No. 9, 2005
	CYCLOCONDENSATION OF 2-(1-ARYL-
	5-PHENYLPYRAZOL-4-YL)-1H-BENZIMIDAZOLES
	WITH DMF DIMETHYLACETAL
	I. B. Dzvinchuk and M. O. Lozinskii




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 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 /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


