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SHORT  
COMMUNICATIONS 

We have found that methyl 6-acetyl-4,7-dihydro- 
7-phenyltetrazolo[1,5-a]pyrimidine-5-carboxylate (I) 
reacts with an equimolar amount of butylamine at 130–
150°C to give in 20–30 min 6-butyl-7-methylidene-8-
phenyl-5H-pyrrolo[3,4-d]tetrazolo[1,5-a]pyrimidin-5-
one (II). Presumably, in the first stage intermediate 
amine A is formed, and its enamino tautomer under-
goes intramolecular cyclization to compound II. The 
latter was isolated as a yellow crystalline substance 
which is insoluble in water and ethanol, soluble in 
glacial acetic acid and acetonitrile on heating, and 
readily soluble in DMSO and DMF. 

Compound II displayed in the IR spectrum absorp-
tion bands belonging to stretching vibrations of the 
lactam carbonyl group (1692 cm–1), secondary amino 
group (3144 cm–1), and double C=C bonds (1632 cm–1). 
Its 1H NMR spectrum contained signals from aromatic 
protons and protons in the butyl group, doublets at  
δ 4.43 and 4.95 ppm (J = 2.5 Hz) from protons in the 
exocyclic methylene group, NH signal at δ 11.73 ppm, 
and a singlet at δ 7.02 ppm from the 8-H proton. In the 
mass spectrum of II we observed the molecular ion 
peak [M]+ with m/z 322 and fragment ion peaks with 
m/z 294 [M – CO]+, 245 [M – Ph]+, and 77 [Ph]+, 
which are consistent with the assigned structure. 

By slow crystallization from acetonitrile we suc-
ceeded in obtaining a single crystal of compound II 
suitable for X-ray analysis (see figure). The tricyclic 
fragment of molecule II is planar. The double bonds 
therein are localized with no appreciable conjugation 
effect. All bond lengths and bond angles have their 
usual values. Molecules II in crystal are linked through 
intermolecular hydrogen bonds N5–H5

 · · · N4, giving 
rise to centrosymmetric dimers. The distance N5

 · · · N4 
is 2.908 Å, indicating that the intermolecular hydrogen 
bond is not very strong. 

6-Butyl-7-methylidene-8-phenyl-5H-pyrrolo-
[3,4-d]tetrazolo[1,5-a]pyrimidin-5-one (II). A mix-
ture of 5 mmol of ester I [1] and 5 mmol of butylamine 
was heated at 130–150°C until gaseous products no 
longer evolved (for 20–30 min). After cooling, the 
mixture was treated with ethanol, and the precipitate 
was filtered off and recrystallized from acetonitrile. 
Yield 0.5 g (31%), mp 196–198°C. IR spectrum, ν,  
cm –1: 1692 (CO), 3144 (NH), 1632 (CH2=). 1H NMR 
spectrum, δ, ppm: 4.43 d (1H, CH2=, J = 2.5 Hz),  
4.95 d (1H, CH2=, J = 2.5 Hz), 7.02 s (1H, CH),  
11.73 s (1H, NH), 7.41 m (5H, C6H5), 0.87 m (3H, 
CH3), 1.25 m (2H, 3′-H), 1.46 m (2H, 2′-H), 3.57 m 
(2H, 1′-H). Found, %: C 63.22, 63.45; H 5.51, 5.74;  
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N 25.95, 26.19. C17H18N6O. Calculated, %: C 63.34;  
H 5.63; N 26.07. 

The IR spectrum was recorded on a Specord M-80 
spectrometer from a sample of II dispersed in mineral 
oil. The 1H NMR spectra were measured on a Varian 
Mercury-300 (300.056 MHz) and Bruker DRX-500 
(500.13 MHz) instruments using DMSO-d6 as solvent 
and TMS as internal reference. The mass spectrum 
(electron impact, 70 eV) was obtained on a Finnigan 
MAT INCOS-50 mass spectrometer. 

A set of experimental reflections was acquired on  
a KM-4 automatic four-circle diffractometer with  
χ-geometry (monochromatized MoKα irradiation, ω/2Θ 
scanning to 2Θ ≤ 50.14°). Monoclinic crystals with the 
following unit cell parameters: a = 7.815(2), b =  
3.291(3), c  = 15.766(3) Å; β  = 90.96(3)°; V =  
1637.4(6) Å3; M = 322.37; dcalc = 1.308 g/cm3; Z = 4; 
space group P2(1)/c.  Total of 2864 independent reflec-
tions (Rint 0.0208) were measured. No correction for 
absorption was introduced (μ = 0.087 mm–1). The 
structure was solved by the direct method using SIR92 
program [2], followed by a series of calculations of 
electron density maps. The positions of hydrogen 
atoms were set on the basis of geometry considera-
tions. Full-matrix anisotropic refinement of the posi-
tions of non-hydrogen atoms by the least-squares pro-
cedure using SHELXL-97 program [3] was complete 
at R1 = 0.0460, wR2 = 0.1163 [from 1368 reflections 
with I ≥ 2σ(I)]; goodness of fit 0.889. 

This study was performed under financial support 
by the Russian Foundation for Basic Research (project 
no. 04-03-96 042). 

REFERENCES 

1. Gein, V.L., Gein, L.F., Tsyplyakova, E.P., and Rozo- 
 va, E.A., Russ. J. Org. Chem., 2003, vol. 39, p. 753. 
2. Altomare, A., Cascarano, G., Giacovazzo, C., and 
 Gualardi, A., J. Appl. Crystallogr., 1993, vol. 26, p. 343. 
3. Sheldrick, G.M., SHELX97. Programs for Crystal Struc-
 ture Analysis, Gottingen: Univ. of Gottingen, Germany, 
 1998. 

Structure of the molecule of 6-butyl-7-methylidene-8-phen-
yl-5H-pyrrolo[3,4-d]tetrazolo[1,5-a]pyrimidin-5-one (II) 
according to the X-ray diffraction data. 

C17 
C16 

C15 

C14 
N6 

C2 

O 

C3 

N5 

C1 

N4 

N3 

N2 

N1 

H7 
C7 

C4 

C5 

C6 

C8 
C9 

C10 

C11 

C12 

C13 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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 0.76
    /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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 0.76
    /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 600
  /MonoImageMinResolutionPolicy /Warning
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


