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The presence of intramolecular hydrogen bond C—
H'N in 2-vinyloxy(vinylthio)pyridine and 2-vinyloxy
(vinylthio)quinoline was shown earlier [1]. Structural
studies of a wide series of vinylimidazoles on the basis
of 'H and "“C NMR spectroscopy revealed the
presence of intramolecular specific interactions (ISI)
C-H:N in some molecules [2-4]. By the 'H and "°C
NMR spectra data, the intramolecular specific
interactions, namely, the weak hydrogen bonds of the
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According to the '"H NMR spectra, the intramole-
cular bond between vinyl a-proton and p-electrons of
carbonyl oxygen atom (C—H--O=C-OH) exists in com-
pound III. As a result the a-proton signal is shifted down-
field (to 8.05 ppm) in comparison with compounds I
and II. The peak of the vinyl a-proton in compounds I
and II appears in a stronger field owing to the
impossibility of its deshielding by the carbonyl group.

1-Vinyl-3-pyrazolecarboxylic acid (I). A mixture
of 8.3 g of ethyl 1-vinyl-3-pyrazolecarboxylate [6], 4 g
of sodium hydroxide, and 20 ml of water was stirred
for 5 h at room temperature. Then this mixture was
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C-H--O type between vinyl a-proton and carbonyl
oxygen atom occur also in 1-vinyl-2-formylimidazole
and 1-vinyl-2-formylbenzimidazole [5].

In the present work we analyzed the 'H NMR
spectra of 1-vinyl-3-pyrazolecarboxylic I, 1-vinyl-4-
pyrazolecarboxylic II, and 1-vinyl-5-pyrazolecar-
boxylic acids III. The similar C-H---O interaction was
found only in compound III.
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extracted with diethyl ether. The aqueous layer was
neutralized with hydrochloric acid. The precipitated
crystals were filtered off. Yield 62.1 g (45%), mp 89°C
(benzene). IR spectrum, v, cm ': 1530 (ring), 1645
(C=C). '"H NMR spectrum (DMSO-d), 8, ppm: 4.94
d.d (1H, CH=CH,, J 8.9 and 1.2 Hz), 5.71 d.d (1H,
CH=CH,, J 15.7 and 1.2 Hz), 6.73 d (1H, 4-H, J
2.4 Hz), 7.21 d.d (1H, CH=CH,, J 15.7 and 8.9 Hz),
7.94 d (1H, 5-H, J 2.4 Hz), 12.20 br.s (1H, COOH).
Found, %: C 52.39; H 4.14; N 20.44. CHgN,O..
Calculated, %: C 52.17; H 4.35; N 20.29.

1-Vinyl-5-pyrazolecarboxylic acid (III) was
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prepared similarly from 8.3 g of ethyl 1-vinyl-5-
pyrazolecarboxylate [6], 4 g of sodium hydroxide, and
20 ml of water. Yield 66.24 g (48%), mp 85°C
(benzene). IR spectrum, v, cm : 1520 (ring), 1645
(C=C), 1720 (C=0). "H NMR spectrum (DMSO-dy), &,
ppm: 4.90 d.d (1H, CH=CH,, J 8.8 and 1.2 Hz), 5.79
d.d (1H, CH=CH,, J 15.4 and 1.2 Hz), 6.85 d (1H, 4-
H, J 1.9 Hz), 7.52 d (1H, 3-H, J 1.9 Hz), 8.05 d.d (1H,
CH=CH,, J 15.4 and 8.8 Hz), 12.70 br.s (1H, COOH).
Found, %: C 52.34; H 4.21; N 20.38. CcHeN,O,.
Calculated, %: C 52.17; H 4.35; N 20.29.

1-Vinyl-4-pyrazolecarboxylic acid (IT). A mixture
of 8.7 g of 1-(2-chloroethyl)-4-pyrazolecarboxylic acid
[7], 9 g of potassium hydroxide, 50 ml of water, and
0.01 g of hydroquinone was refluxed for 2 h at 100°C.
After cooling, the solution was neutralized with
hydrochloric acid. Crystalline precipitate was filtered
off and dried. Yield 124.2 g (90%), mp 207-209°C
(isopropyl alcohol-water, 8:2). IR spectrum, v, cm :
1550 (ring), 1650 (C=C), 1670 (C=0). 'H NMR
spectrum (DMSO-dg), o, ppm: 4.93 d (1H, CH=CH,, J
8.8 Hz), 5.72 d (1H, CH=CH,, J 15.8 Hz), 7.18 d (1H,
CH=CH,, J 15.8 and 8.8 Hz), 7.80 s (1H, 3-H), 8.39 s
(1H, 5H), 11.5 br.s (1H, COOH). Found, %: C 52.38;
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H 4.58; N 20.49. C¢HgN,O,. Calculated, %: C 52.17; H
4.35; N 20.29.

The IR spectra were taken on a Specord 75-UR
instrument (thin layer). The "H and *C NMR spectra
were registered on a spectrometer Varian Mercury
(300 MHz) in DMSO-d.

REFERENCES

1. Afonin, A.V., Voronov, V.K., and Andriyankov, Zh.
Obshch. Khim., 1986, vol. 56, no. 12, p. 2806.

2. Afonin, A.V. Danovich, DK. Voronov, V.K.,
Es’kova, L.A., Baikalova, L.V., and Domnina, E.S.,
Geterotsikl. Soed., 1990, no. 10, p. 1346.

3. Afonin, A.V., Domnina, E.S., Baikalova, L.V., and
Voronov, V.K., Izv. Akad. Nauk SSSR, Ser. Khim.,
1990, no. 12, p. 2747.

4. Afonin, A.V., Baikalova, L.V., and Domnina, E.S., Izv.
Akad. Nauk, SSSR Ser. Khim., 1991, no. 12, p. 2786.

5. Afonin, A.V., Baikalova, L.V., and Domnina, E.S., Zh.
Obshch. Khim., 1999, vol. 69, no. 5, p. 851.

6. Attaryan, O.S., Grigoryan, A.D., Panosyan, G.A., and
Matsoyan, S.G., Arm. Khim. Zh., 2001, vol. 54, nos. 1—
2, p. 102.

7. Akobyan, G.A., Candidate Sci. (Chem.) Dissertation,
Yerevan, 2008.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 80 No. 6 2010




<<
  /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


