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We showed earlier [1] that calix[4]arenes containing a sulfamide moiety with NH protons on the "upper
rim" and four ethoxycarbonyl groups on the "lower rim" can exhibit the properties of a heteroditopic receptor,
i.e., they «can simultaneously chelate cations and anions. In this paper, by reacting
tetrakis(azidosulfonyl)calixarene 1 with N-cyclohexylcyanoacetamide in the presence of a catalytic amount of
sodium ethoxide, we obtained tetrakis(5-amino-1,2,3-triazol-1-ylsulfonyl)calixarene 2, which when boiled with
excess tricthylamine undergoes a Dimroth rearrangement to form tetrakis[(1H-1,2,3-triazol-5-yl)-
aminosulfonyl]calixarenes 3 (Scheme 1).

We used the membrane transport method to study the chelating properties of the synthesized compounds
[1]. In a study of transport through a liquid impregnated membrane, we showed that the initial sodium sulfate
flux for compound 2 was 1.37-10° for 3, 6.95:10°; for 5-tosylamino-1,2,3-triazole-4-(N-cyclohexyl)-
carboxamide, 7.50-10™"° mol-sec”*m™. The cooperative heteroditopic effect compared with compound 1, which
can chelate only cations, was 1.9 and 95 respectively for compounds 2 and 3.

Thus we have shown that calixarene 2 (containing a triazole ring with an unsubstituted amino group at
the 5 position of the heterocycle) weakly chelates anions while calixarene 3 (containing an isomeric triazole ring
with a sulfamoyl group) exhibits the properties of a ditopic receptor.

The 'H NMR spectra were taken on a Bruker DRX-400 (400 MHz) in CDCls, internal standard TMS.

25,26,27,28-Tetrakis(ethoxycarbonylmethoxy)-5,11,17,23-tetrakis(1-(5-amino-4-N-cyclohexyl-
carbamoyl-1,2,3-triazol-1-yl)sulfonyl)calix[4]arene (2). A suspension of calix[4]arene 1 (119 mg, 0.1 mmol)
and cyclohexyl cyanoacetamide (66 mg, 0.4 mmol) in alcohol (7 ml) was stirred for 15 h at 40°C; the precipitate
was filtered out and crystallized from alcohol. Yield 0.1 g (60%); mp 249°C. 'H NMR spectrum, 3, ppm (J, Hz):
7.58 (8H, s, ArH); 6.55 (8H, br. s, NH,); 5.19 (4H, d, /= 13.7, CHAr); 4.88 (8H, s, OCH,); 3.80 (8H, t, J=4.1,
OCHa;); 3.50 (4H, d, J = 13.7, CHAr); 3.34-3.38 (4H, m, CH); 1.2-2.2 (40H, m, C¢Hy¢); 1.13 (12H, t, J = 4.1,
CH3) FOllIld, %: N 15.29. C80H100N20024S4. Calculated, %: N 15.11.

25,26,27,28-Tetrakis(ethoxycarbonylmethoxy)-5,11,17,23-tetrakis-(N-(4-N-cyclohexylcarbamoyl-
1H-1,2,3-triazol-4-yl)sulfamoyl)calix[4]arene (3). A solution of calix[4]arene 2 (93 mg, 0.05 mmol) in ethanol
(30 ml) and triethylamine (5 ml) was boiled for 3 h, the solvent was evaporated, and the residue was crystallized
from ethanol. Yield 88%; mp 217°C (decomposes). 'H NMR spectrum, J, ppm (J, Hz): 8.00 (1H, br. s, NH);
7.50 (8H, s, ArH); 6.86 (4H, s, NH); 5.13 (4H, d, J = 13.7, CHAr); 4.88 (8H, s, OCH,); 3.80 (8H, t, J = 4.1,
OCH,;); 3.56 (4H, d, /= 13.7, CHAr); 3.34-3.38 (4H, m, CH); 1.2-2.2 (40H, m, CH); 1.12 (12H, t, J = 4.1, CH,).
Found, %: N 14.99. CgoH00N20024S4. Calculated, %: N 15.11.
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Scheme 1

R = CONHCH, -¢

This work was carried out with the support of the Russian Foundation for Basic Research (grants 05-03-
32085 and 04-03-96116-p2004ural).

REFERENCES
1. I. V. Geide, D. V. Soldatov, O. A. Kramarenko, A. I. Matern, and Yu. Yu. Morzherin, Zh. Strukt. Khim.,
S30 (2005).

122



	Chemistry of Heterocyclic Compounds, Vol. 42, No. 1, 2006
	DIMROTH REARRANGEMENT IN SYNTHESIS
	OF A HETERODITOPIC RECEPTOR
	I. V. Geide, T. V. Glukhareva, A. I. Matern, and Yu. Yu. Mor




<<
  /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


