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 Despite the explosive growth of 2-aminobenzimidazole chemistry, some of its substitution reactions 
have been insufficiently studied. 
 An indirect method was described earlier for obtaining 2-arenesulfonyl aminobenzimidazoles by heating 
o-phenylenediamine with arenesulfonyl guanidines [1]. Then it was found that 2-aminobenzimidazoles react 
with arenesulfonyl chlorides at the NH group of the imidazole ring [2]. We attempted to synthesize 
2-arenesulfonyl aminobenzimidazoles by using arenesulfonic acids (TsOH, PhSO2OH) in polyphosphoric acid 
(PPA) at 160-180°C. However, the reaction unexpectedly occurred at the benzene ring, and we obtained 
5(6)-arenesulfonyl derivatives 2,3 in high yields (76-82%). Under analogous conditions, using sulfuric acid we 
synthesized 5(6)-sulfonic acid 4. We also established that reaction of 2-aminobenzimidazole under the same 
conditions with carboxylic acids (MeCO2H, PhCO2H) leads exclusively to 2-acylamino derivatives 5, 6. 
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2, 6 R = Ph,  3 R = p-MeC6H4,  4 R = OH,  5 R = Me 
 
 Such regioselective orientation of the reaction allows us to hypothesize that in the first case, double 
protonation of compound 1 occurs with strong acids, deactivating the amino group, while the latter reacts as a 
base when treated with weaker carboxylic acids. 
 Thus for the first time we have demonstrated the possibility of reaction of 2-aminobenzimidazole with 
arenesulfonic acids at the benzene ring. 
 The 1H NMR spectra were recorded in DMSO-d6 (400 MHz), internal standard TMS. 
 2-Amino-5(6)-benzenesulfonylbenzimidazole (2). A solution of 2-aminobenzimidazole (1.33 g, 
10 mmol) in polyphosphoric acid (PPA) (20 g) was heated at 160-180°C until completely homogenized, and 
then sodium benzenesulfonate (1.8 g, 10 mmol) was added. The mixture was heated at that temperature for 
another 30 min with vigorous stirring and then was poured into water (100 ml) and neutralized with an ammonia 
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solution, and then the precipitate was filtered out. To purify the precipitate, it was dissolved in a 10% aqueous 
solution of sodium hydroxide, boiled with activated charcoal, and neutralized with hydrochloric acid to pH 8; 
compound 3 precipitated as cream-colored flakes. Yield 2.07 g (76%); mp 239-241°C. 1H NMR spectrum, 
δ, ppm (J, Hz): 6.45 (2H, s, NH2); 7.14 (1H, d, J = 8.3, H-7); 7.40 (1H, d, J = 8.3, H-6); 7.52 (1H, s, H-4); 7.64 
(3H, m, H-3,4,5 arom.); 7.82 (2H, d, J = 6.8, H-2,6 arom.); 10.92 (1H, br. s, NH). Found, %: C 56.85; H 4.19; 
N 15.60. C13H11N3O2S. Calculated, %: C 57.13; H 4.06; N 15.37. 
 2-Amino-5(6)-tosylbenzimidazole (3) was obtained as for compound 2, from compound 1 (1.33 g, 
10 mmol) and p-toluenesulfonic acid (1.72 g, 10 mmol). Yield 2.35 g (82%); mp 259-261°C. 1H NMR spectrum, 
δ, ppm (J, Hz): 2.36 (3H, s, CH3); 6.48 (2H, s, NH2); 7.15 (1H, d, J = 8.3, H-7); 7.30 (2H, d, J =8.7, H-3,4 
arom.); 7.38 (1H, d, J = 8.3, H-6); 7.57 (1H, s, H-4); 7.72 (2H, d, J = 8.7, H-2,5 arom.); 10.94 (1H, br. s, NH). 
Found, %: C 58.87; H 4.69; N 14.35. C14H13N3O2S. Calculated, %: C 58.52; H 4.56; N 14.62. 
 2-Amino-5(6)-sulfonylbenzimidazole Hydrosulfate (4) was obtained as for compound 2, from 
compound 1 (1.33 g, 10 mmol) and sulfuric acid (d 1.84) (1.47 g, 15 mmol), but the sulfonic acid was separated 
in a different way. The reaction mass was poured into water (100 ml). Upon cooling with ice, colorless crystals 
of compound 4 precipitated, which were crystallized from water. Yield 1.96 g (63%); mp >350°C. 1H NMR 
spectrum, δ, ppm (J, Hz): 7.25 (1H, d, J = 8.2, H-7); 7.48 (1H, d, J = 8.2, H-6); 7.58 (1H, s, H-4); 8.40 (2H, s, 
NH2); 12.38 (2H, br. s, NH). Found, %: N 13.88. C7H9N3O7S2. Calculated, %: N 13.50. 
 2-Acetylaminobenzimidazole (5) was obtained as for compound 2, from compound 1 (1.33 g, 10 mmol) 
and acetic acid (1.2 g, 20 mmol) at 140°C. The crude reaction product was crystallized from 2-propanol. Yield 
1.52 g (87%); mp 310-311°C. 1H NMR spectrum, δ, ppm (J, Hz): 2.15 (3H, s, CH3); 7.00 (2H, m, H-6,7); 7.40 
(2H, m, H-4,5); 11.78 (1H, br. s, NH); 11.48 (1H, br. s, NH). Found, %: C 62.02; H 4.97. C9H9N3O. Calculated, 
%: C 61.70; H 5.18. 
 2-Benzoylaminobenzimidazole (6) was obtained as for compound 5, from compound 1 (1.33 g, 
10 mmol) and benzoic acid (2.44 g, 20 mmol) at 160-180°C. Yield 1.82 g (77%); mp 287-288°C. 1H NMR 
spectrum, δ, ppm (J, Hz): 7.03 (2H, dd, J = 6.4, H-6,7); 7.40 (2H, dd, J = 6.4, H-4,5); 7.52 (3H, m, H-3,4,5 
arom.); 8.18 (2H, d, J = 6.8, H-2,6 arom.); 12.12 (2H, br. s, NH). Found, %: C 71.13; H 4.32. C14H11N3O. 
Calculated, %: C 70.87; H 4.67. 
 
 This work was carried out with the financial support of grant 04-03-32485 of the Russian Foundation for 
Basic Research. 
 
 
REFERENCES 
 
1. Ch. C. Price and R. H. Reitsema, J. Org. Chem., 12, 269 (1947). 
2. N. I. Leonard, D. Y. Curtin, and K. M. Beck, J. Am. Chem. Soc., 69, 2459 (1947). 
 
 
 
 
 
 
 
 
 
 
 

 
939 



<<
  /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


