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SYNTHESIS OF BENZOPYRANO-
TRIAZOLOPYRIMIDINE SPIROFUSED
WITH AN OXINDOLE FRAGMENT
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We have developed a convenient method for the double heteroannelation of derivatives of
spirooxindolopyrans 1, which as known exhibit a wide range of biological activity. The reaction of 1 with an
excess of orthoformic ester leads to the ethoxymethyleneaminonitrile 2, which enters into cascade
heterocyclization with benzohydrazide and subsequent closure of the pyrimidine and triazole rings, leading to a
high yield of compound 3. The structure of the latter was supported by data from NMR spectroscopy and proved
by X-ray crystallographic analysis.
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The 'H NMR spectra were recorded on a Varian Unity 300 instrument (300 MHz) in CDCl; with HMDS
as internal standard (& 0.05 ppm).
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3-Cyano-1'-diethoxymethyl-2-(ethoxymethyleneamino)-2'-oxo-1',2',5,6,7,8-hexahydrospiro[4H-1-

benzopyran-4,3'-[3H]indole] (2). A mixture of (1 g, 3.4 mmol) of the o-aminocarbonitrile 1 [2], 2 ml
(12 mmol) of ethyl orthoformate, and 0.1 ml (50 mol %) acetic acid was boiled for 2 h. It was then evaporated to
dryness on a Petri dish, and the residue was recrystallized from methanol. Yield 1.52 g (89%); mp 140°C.
"H NMR spectrum, o, ppm (J, Hz):1.21-1.32 (6H, m, 2CHs;); 1.39 (3H, t, J = 7.2, CHj); 1.52-1.86 (6H, m,
3CH,); 2.33 (2H, t, J = 7.7, CH,); 3.68-3.88 (4H, m, 20CH,); 4.4 (2H, q, J = 7.2, OCH,); 6.25 [1H, s,
CH(OEt),]; 7.11-7.42 (4H, m, oxindole); 8.24 (1H, s, CH=N). Found, %: C 66.47; H 6.41; N 9.27. C,sH;9N30:s.
Calculated %: C 66.60; H 6.57; N 9.53.

The molecular structure of compound 3

2'-Oxo0-2-phenyl-1',2',5,6,7,8-hexahydrospiro[1-benzopyrano|3,2-¢][1,2,4]triazolo[1,5-c]pyrimidine-
2,3'-[3H]indole] (3). A mixture of the imidic ester 2 (0.9 g, 2 mmol), benzohydrazide (0.27 g, 2 mmol), and
acetic acid (30 ml) was boiled for 5 h. The acid was removed to dryness under the vacuum of a water-jet pump,
the residue was chromatographed on a column of aluminum oxide (with benzene as eluent), and the product was
recrystallized from ethanol. Yield 0.31 g (40%); mp 218°C. '"H NMR spectrum, &, ppm: 1.53-2.40 (8H, m,
4CH,); 6.91-8.03 (9H, m, C¢Hs, oxindole); 7.82 (1H, s, N=CH); 9.04 (1H, s, N-H). Found, %: C 71.38; H 4.47;
N 16.60. C,5H9N50,. Calculated %: C 71.25; H 4.54; N 16.68.

The product formed colorless prismatic monoclinic crystals, a = 8.2890(6), b = 19.9894(13),
c=12.761509) A; B = 99.706(2)°; V = 2084.2(3) A*; space group P2(1)/n; Z = 4; dee = 1.340 g/cm’. An
experimental set of 14412 reflections was obtained on a Bruker diffractometer with a SMART CCD area
detector at 120 K (AMoKa radiation, 20,,,x = 50°) with a single crystal measuring 0.50 % 0.35 x 0.25 mm. The
structure was interpreted by the direct method, and the final uncertainty value was R1 = 0.0499. All the
computations were performed with SHELXTL PLUS 5 software. The structure has been deposited at the
Cambridge structural data bank (No. 608618).

REFERENCES
1. J. F. M Silva, S. J. Garden, and A. C. Pinto, J. Braz. Chem. Soc., 12,273 (2001).
2. F. F. Abdel-Latif and R. M. Shaker, Bull. Soc. Chim. France, 127, 87 (1991).

1367



	Chemistry of Heterocyclic Compounds, Vol. 42, No. 10, 2006
	LETTERS TO THE EDITOR
	SYNTHESIS OF BENZOPYRANO-
	TRIAZOLOPYRIMIDINE SPIROFUSED
	WITH AN OXINDOLE FRAGMENT
	E. S. Kurbatov, Z. A. Starikova, V. V. Krasnikov, and V. V. 




<<
  /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


