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NOVEL ROUTE FOR CONSTRUCTION OF A TRIAZINE RING 
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 In the presence of primary aliphatic amines, pyrimidinium salts are converted to 2-alkylaminopyridine 
derivatives via a Kost-Sagitullin rearrangement and including a fragment of the amine reagent [1, 2]. A similar 
reaction for aromatic or heteroaromatic amines has not been studied to this time. 
 Our studies have shown that refluxing ethyl 1,4,6-trimethylpyrimidinium-2-acetate iodide (1) in alcohol 
with 3-amino-5-phenylpyrazole gives the product of a classical Kost-Sagitullin rearrangement, viz. ethyl 
4,6-dimethyl-2-methylaminonicotinate (2). In place of the expected rearrangement product including the 
pyrazole fragment (compound 3), we basically obtained a bicyclic compound which we identified as ethyl 
(4-methyl-7-phenylpyrazolo[1,5-a][1,3,5]triazin-2-yl)acetate (4). 
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 Formation of compound 4 evidently follows from the fact that after primary attack of the amine reagent at 
position C(2) and subsequent opening at the N(1)–C(2) bond of the pyrimidine ring the reaction occurs by an 
unexpected route involving the endocyclic azole nitrogen atom which leads to elimination of an acetone imine 
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derivative and to the formation of the bicyclic compound 4. In fact, the result of the recyclization is the substitution 
of the pyrimidine N(1)–C(6)–C(5) fragment by the (N–C–N) amidine fragment of the aminopyrazole. 
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 We note that a series of recylizations have been reported in the literature which include so called 
"degenerative rearrangements" of pyrimidines which occur through the substitution of a three-atom pyrimidine 
fragment with the three-atom fragment from another reagent [3-9]. As a result, recyclization of pyrimidines to a 
pyridine or other, novel pyrimidine derivative occurs. However, a similar conversion of pyrimidines to triazine 
derivatives is reported for the first time. 
 1H NMR spectra were taken on a Varian Mercury-300 instrument (300 MHz) using CDCl3 with TMS as 
standard and mass spectra on an MK-1321 with direct introduction of the sample into the ion source (EI, 70 eV). 
 Ethyl 4-Methyl-7-phenylpyrazolo[1,5-a][1,3,5]triazin-2-yl Acetate (4). A solution of iodide 1 (1.35 g, 
4 mmol) in absolute ethanol (16 ml) was mixed with a solution of 3-amino-5-phenylpyrazole (1.59 g, 10 mmol) 
in absolute alcohol (8 ml) leading to darkening of the reaction mixture and the characteristic odor of the evolved 
amine. Alcohol was distilled from the reaction mixture after 40 h refluxing and the residual oily mass was 
treated with hot hexane (it can also be extracted using a Soxhlet apparatus). After removal of the hexane the 
residue was chromatographed on silica gel to give the pyrazolo[1,5-a]triazine 4 (0.69 g, 58%); mp 90-91ºC 
(hexane) and Rf 0.7 (Silufol UV-254, benzene–acetone, 3:1), and the pyridine 2 (0.16 g, 19%), its constants and 
spectroscopic parameters agreeing with data for a known sample obtained by an alternative route [1]). 1H NMR 
spectrum, , ppm (J, Hz): 1.31 (3H, t, J = 7.1, CH2CH3); 2.45 (3H, s, 7-CH3); 3.05 (2H, s, CH2); 4.21 (2H, q, 
J = 7.1, OCH2); 6.61 (1H, s, H-8); 7.35-7.47 and 7.90-8.05 (5H, m, C6H5). Mass spectrum, m/z (Irel, %): 296 
[M]+ (100), 251 (20), 250 (44), 224 (63), 223 (21), 184 (48), 183 (40), 154 (22), 114 (55), 78 (11), 77 (37). 
Found, %: C 64.64; H 5.18; N 18.84. C16H16N4O2. Calculated, %: C 64.85; H 5.44; N 18.91. 
 

 
REFERENCES 
 

1. G. G. Danagulyan, L. G. Sahakyan, A. R. Katritzky, and S. N. Denisenko, Heterocycles, 53, 419 (2000). 
2. G. G. Danagulyan, Khim. Geterotsikl. Soedin., 1445 (2005). [Chem. Heterocycl. Comp., 41, 1205 (2005)]. 
3. E. A. Oostveen, H. C. van der Plas, and H. Jongejan, Rec. Trav. Chim. Pays-Bas, 95, 209 (1976). 
4. P. Barezynski and H. C. van der Plas, Rec. Trav. Chim. Pays-Bas., 97, 256 (1978).  
5. K. Hirota, Y. Kitade, and S. Senda, Tetrahedron Lett., 22, 2409 (1981).  
6. K. Hirota, Y. Kitade, and S. Senda, J. Chem. Soc., Perkin Trans. 1, 1859 (1984).  
7. K. Hirota, Y. Kitade, and S. Senda, J. Org. Chem., 46, 3949 (1981).  
8. T. L. Su, K. A. Watanabe, and J. J. Fox, Tetrahedron, 38, 1405 (1982).  
9. J. J. Fox, T. L. Su, L. M. Stempel, and K. A. Watanabe, J. Org. Chem., 47, 1081 (1982). 
 
640 


	Keywords
	REFERENCES 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


