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 It has previously been shown that the reaction of 1-phenyl[1,2,4]triazole-3,5-diamine perchlorate with 
1,3-diketones or 1,1,3,3-tetraethoxypropane yields 2-amino-1-phenyl[1,2,4]triazolo[1,5-a]pyrimidinium perchlorates 
[1]. According to the authors [1], these compounds are the products of a Dimroth rearrangement of the initially 
formed [4,3-a]-isomers, which could not be separated. 
 We have shown that brief heating of 1-benzyl[1,2,4]triazole-3,5-diamine (1) with the 1,3-diketones 2a,b or 
1,1,3,3-tetramethoxypropane (2c) in ethanol in the presence of HCl gives the 2-R-3-amino[1,2,4]triazolo-
[4,3-a]pyrimidinium chlorides 3a-c, i.e. condensation proceeds similarly to the reaction of 1-substituted 
[1,2,4]triazole-3,5-diamines with -ketoesters [2]. 
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2 a,b R = Ac, c R = CH(OMe)2; 2–4 a,c R1 = H; b R1 = Cl; 3, 4 a,b R2 = Me, c R2 = H 

 
 The structure of compounds 3a-c was confirmed using spectroscopic methods including the NOESY 
spectra of compounds 3a,c in which correlated peaks were observed for the protons of the amino group with the 
signals for both the CH2Ph group and the substituent at the position 5. The chemical shift values for the C-3 and 
C-8a atoms in compounds 3a-c (signal assignments were made with the help of the HSQC and HMBC spectra) 
were close to analogous signals in the spectra of the mesoionic 2-R-3-amino[1,2,4]triazolo[4,3-a]pyrimidin-
5-ones [2, 3]. 
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 Prolonged refluxing of salts 3a-c in ethanol solutions gives the 2-amino[1,2,4]triazolo[1,5-a]pyrimidines 
4a-c. Hence, in contrast to the mesoionic triazolopyrimidin-5-ones (which rearrange to 1-R-3-amino- 
[1,2,4]triazolo[4,3-a]pyrimidin-5-ones [2]), compounds 3a-c undergo a Dimroth rearrangement with loss of the 
benzyl group under mild conditions. Using gas chromato-mass spectrometry it was established that the benzyl 
group is lost as benzyl chloride, which undergoes gradual solvolysis. 
 The properties of compounds 4a-c are identical to those reported in the literature [4-6], and their 
structure was additionally confirmed by a counter synthesis from [1,2,4]triazole-3,5-diamine and compounds 
2a-c using a known method [4]. 
 The results presented here and previously published data show that the primary route of 
cyclocondensation of 1-substituted [1,2,4]triazole-3,5-diamines with a variety of 1,3-carbonyl compounds is 
apparently the same and yields 2-substituted 3-amino[1,2,4]triazolo[4,3-a]pyrimidines. However, the route of 
subsequent recyclizations of these compounds depends markedly on their structural features. 
 1H and 13C NMR spectra were recorded on a Bruker Avance 600 instrument (600 and 150 MHz, 
respectively) using DMSO-d6 with TMS as internal standard. Mass spectra (EI, 70 eV) were registered on a 
Finnigan MAT Incos 50 spectrometer with direct introduction of the sample into the ion source. Gas chromato-
mass spectrometry experiments were performed on an Agilent 7890A chromatograph fitted with an Agilent 
5975C (EI, 70 eV) mass selective detector and HP-5MS capillary column. Elemental analysis was carried out on 
a Perkin Elmer 2400 analyzer. Melting points were determined in sealed capillaries on a PTP apparatus. 
 Preparation of Compounds 3a-c (General Method). 36% HCl (390 mg, 3.71 mmol) in EtOH (1 ml) 
was added to a solution of compound 1 (539 mg, 2.85 mmol) and compound 2a-c (3.71 mmol) in EtOH (2 ml). 
The mixture was refluxed for 30 min, cooled to 0-5°C, and the precipitate formed was filtered off and 
crystallized from MeCN. 
 3-Amino-2-benzyl-5,7-dimethyl[1,2,4]triazolo[4,3-a]pyrimidin-2-ium Chloride (3a). Yield 297 mg 
(36%). Colorless prisms, mp 215-217°C. 1H NMR spectrum, , ppm: 2.45 (3H, s, CH3); 2.83 (3H, s, CH3); 5.64 
(2H, s, CH2); 6.82 (1H, s, H-6); 7.34-7.45 (5H, m, H Ph); 8.82 (2Н, s, NH2). 

13C NMR spectrum, , ppm: 18.2 
(5-CH3); 25.0 (7-CH3); 51.1 (CH2); 111.8 (C-6); 128.2, 128.4, 128.6, 134.4 (C Ph); 144.3 (C-3); 146.2 (C-5); 
147.9 (C-8a); 169.9 (C-7). Mass spectrum, m/z (Irel, %): 254 [M-Cl]+ (6), 253 [M-HCl]+ (36), 162 (11), 107 
(100), 91 (58), 67 (55), 65 (32), 36 (30). Found, %: C 58.31; H 5.41; N 23.89. C14H16ClN5. Calculated, %: 
C 58.03; H 5.57; N 24.17. 
 3-Amino-2-benzyl-6-chloro-5,7-dimethyl[1,2,4]triazolo[4,3-a]pyrimidin-2-ium Chloride (3b). Yield 
286 mg (31%). Colorless prisms, mp 211-214°C. 1H NMR spectrum, , ppm: 2.56 (3H, s, CH3); 2.99 (3H, s, 
CH3); 5.74 (2H, s, CH2); 7.32-7.47 (5H, m, H Ph); 9.24 (2Н, s, NH2). 

13C NMR spectrum, , ppm: 15.9 (5-CH3); 
24.8 (7-CH3); 51.3 (CH2); 118.2 (C-6); 128.2, 128.3, 128.5, 134.0 (C Ph); 143.2 (C-5); 144.4 (C-3); 145.5 
(C-8a); 166.9 (C-7). Mass spectrum, m/z (Irel, %): 289 [M-Cl]+ (6), 287 [M-HCl]+ (18), 141 (50), 91 (100), 67 
(40), 36 (30). Found, %: C 52.08; H 4.53; N 21.47. C14H15Cl2N5. Calculated, %: C 51.86; H 4.66; N 21.60. 
 3-Amino-2-benzyl[1,2,4]triazolo[4,3-a]pyrimidin-2-ium Chloride (3c). Yield 330 mg (44%). 
Colorless prisms, mp 206-207°C. 1H NMR spectrum, , ppm: 5.59 (2H, s, CH2); 7.14-7.16 (1H, m, H-6); 
7.33-7.46 (5H, m, H Ph); 8.78-8.79 (1H, m, H-7); 9.28-9.29 (1H, m, H-5); 10.03 (2Н, s, NH2). 

13C NMR 
spectrum, , ppm: 51.2 (CH2); 110.2 (C-6); 128.2, 128.3, 128.5 (C Ph); 133.7 (C-5); 134.0 (C Ph); 143.7 (C-3); 
146.4 (C-8a); 160.4 (C-7). Mass spectrum, m/z (Irel, %): 226 [M-Cl]+ (1), 225 [M-HCl]+ (20), 91 (100), 79 (38), 
65 (37), 53 (28), 36 (23). Found, %: C 55.32; H 4.53; N 26.49. C12H12ClN5. Calculated, %: C 55.07; H 4.62; 
N 26.76. 
 Preparation of Compounds 4a-c (General Method). A solution of compound 3a-c (1.15 mmol) in 
EtOH (3 ml) was refluxed for 48 h, cooled, and the precipitate formed was filtered off and crystallized. 
 5,7-Dimethyl[1,2,4]triazolo[1,5-a]pyrimidin-2-amine (4a). Yield 244 mg (84%); mp 354-357°C 
(DMF–EtOH) (mp 355-357°C [4]). The material did not give a depression in melting point when mixed with a 
sample obtained by method [4]. 1H NMR spectrum, , ppm: 2.45 (3H, s, CH3); 2.52 (3H, s, CH3); 6.22 (2H, s, 
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NH2); 6.80 (1H, s, H-6). 13C NMR spectrum, , ppm: 16.6 (CH3); 24.1 (CH3); 108.1 (C-6); 144.6 (C-7); 161.0 
(C-3a); 166.9 (C-2,5). Mass spectrum, m/z (Irel, %): 163 [M]+ (100), 124 (17), 108 (11), 67 (10), 39 (14). 
 6-Chloro-5,7-dimethyl[1,2,4]triazolo[1,5-a]pyrimidin-2-amine (4b). Yield 180 mg (79%); mp 328°C 
(decomp., DMF–EtOH). The material did not give a depression in melting point when mixed with a sample 
obtained by condensation of [1,2,4]triazole-3,5-diamine with compound 2b in AcOH by using method [4]. 
1H NMR spectrum, , ppm: 2.54 (3H, s, CH3); 2.70 (3H, s, CH3); 6.31 (2H, s, NH2). Mass spectrum, m/z (Irel, 
%): 197 [M]+ (100), 142 (10), 124 (12), 65 (9). Found, %: C 42.21; H 3.91; N 35.19. C7H8ClN5. Calculated, %: 
C 42.54; H 4.08; N 35.44. 
 [1,2,4]Triazolo[1,5-a]pyrimidin-2-amine (4c). Yield 70 mg (45%); mp 205-206°C (EtOH) (mp 
202-203°C (BuOH) [5]). The UV and 1H NMR spectra were identical with those reported in [5, 6]. Mass 
spectrum, m/z (Irel, %): 135 [M]+ (100), 95 (6), 80 (7), 68 (5), 53 (22), 39 (10). 
 
 This work was carried out with the financial support Ministry of Education and Science of the Russian 
Federation under the Federal Target Program "Scientific and Scientific-pedagogical Personnel of the Innovative 
Russia" (contract P1297, project NK-656P). 
 
 
REFERENCES 
 
1. V. E. Pashinnik, G. M. Golubushina, and V. A. Chuiguk, Ukr. Khim. Zh., 39, 1036 (1973). 
2. V. M. Chernyshev, A. V. Astakhov, and Z. A. Starikova, Tetrahedron, 66, 3301 (2010).  
3. A. V. Astakhov and V. M. Chernyshev, Khim. Geterotsikl. Soedin., 1416 (2010). [Chem. Heterocycl. 

Compd., 46, 1144 (2010)]. 
4. B. C. Bishop, H. Marley, P. N. Preston, and S. H. B. Wright, J. Chem. Soc., Perkin Trans. 1, 1527 

(1999).  
5. B. Verček, B. Ogorevc, B. Stanovnik, and M. Tišler, Monatsh. Chem., 114, 789 (1983).  
6. J. A. Bee and F. L. Rose, J. Chem. Soc. C, 2031 (1966).  


	Keywords: [1,2,4]triazolo[4,3-a]pyrimidines, [1,2,4]triazolo[1,5-a]pyrimidines, debenzylation, Dimroth rearrangement.
	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 [594.000 792.000]
>> setpagedevice


