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 Ylidene derivatives of nitrogen oxoheterocycles have been used in the synthesis of biologically active 
compounds [1-3]. Bisoxoylidene-substituted azoles and, in particular, diylidene acetates derived from 
imidazolidine had not been available prior to our investigation. 
 We have developed a simple method for the preparation of previously unreported 2,2'-(2-oxoimidazo-
lidine-4,5-diylidene)diacetates 1a,b by the reaction of esters of 3,4-dihydroxy-2,4-hexadiene-1,6-dioic acid (the 
dienol form of dialkyl ketipinates) 2a,b with urea. 
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1, 2 a Alk = Me, b Alk = Et 

 
 Starting dialkyl ketipinates 2a,b were obtained by the condensation of alkyl acetates with dialkyl 
oxalates in the presence of sodium hydride [4]. 
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 The 1H NMR spectra of 1a,b show singlets for magnetically-equivalent protons of two methine groups 
at 5.55 and 5.57 ppm as well as two heterocyclic ring NH groups at 9.23 and 9.25 ppm. The finding of these 
protons at relatively high field suggests (2E,2'E) configuration for ylideneazoles 1a,b. There are no signals for 
methylene group protons. This absence permits us to exclude possible tautomeric forms, namely, the 
imidazoline form (A) and imidazole form (B), in solutions of compounds 1a,b. 
 The IR spectra of imidazolidines 1a,b were taken on an FT-02 Infralyum FT-02 spectrometer in vaseline 
mulls. The 1H NMR spectra were taken on a Bruker DRX-500 spectrometer at 500 MHz in CDCl3 with TMS as 
the internal standard. 
 Dimethyl Ester of 2,2'-(2-Oxoimidazolidine-4,5-diylidene)diacetic Acid (1a). A mixture of  dimethyl 
ketipinate 2a (1.0 g, 5 mmol) and urea (0.3 g, 5 mmol) was heated for 5 min at 110°C. The residue was triturated 
with ether and recrystallized from ethanol to give 0.18 g (16%) compound 1a; mp 225-226°C. IR spectrum, , 
cm-1: 3397 (NHCO), 3022 (CH), 2954 (OCH3 as), 2846 (OCH3 s), 1770 (COOCH3), 1697 (CONH), 1649 
(C=C), 1445 (CH3 as), 1379 (CH3 s), 1287 (C–O–C as ester), 1092 (C–O–C s ester), 1034, 988, 929, 882, 848, 
799 (C–C skel), 518 (C–C skel). 

1H NMR spectrum, , ppm: 3.77 (6H, s, 2OCH3); 5.57 (2H, s, 2CH); 9.23 (2H, 
s, 2NH). Found, %: C 47.98; H 4.21; N 12.17. C9H10N2O5. Calculated, %: C 47.79; H 4.46; N 12.39. 
 Diethyl Ester of 2,2'-(2-Oxoimidazolidine-4,5-diylidene)diacetic Acid (1b) was obtained analogously 
from  diethyl ketipinate 2b (1.15 g, 5 mmol) and  urea (0.3 g, 5 mmol). The yield  of compound 1b was 0.28 g 
(22%); mp 170°C (ethanol). IR spectrum, , cm-1: 3395 (NHCO), 3034 (CH), 2983 (CH3 as), 2940 (CH2 as), 
2873 (CH2 s), 1759 (COOC2H5), 1685 (CONH), 1650 (C=C), 1465 (CH2 scis), 1423 (CH3 as), 1365 (CH3 s), 
1324 (CH2 wag), 1280 (C–O–C as ester), 1088 (C–O–C s ester), 1033, 975, 929, 816 (C–C skel), 743 (CH2 rock), 
480 (C–C skel). 

1H NMR spectrum, , ppm (J, Hz): 1.30 (6H, t, J = 7.1, 2OCH2CH3): 4.23 (4H, q, J = 7.1, 
2OCH2CH3); 5.55 (2H, s, 2CH); 9.25 (2H, s, 2NH). Found, %: C 52.25; H 5.32; N 10.92. C11H14N2O5. 
Calculated, %: C 51.97; H 5.55; N 11.02. 
 
 This work was carried out with the financial support of the Federal Education Agency of the Russian 
Federation in 2009-2010 (Project 1.3.09). 
 
 
REFERENCES 
 
1. S. G. Perevalov, Ya. V. Burgart, V. I. Saloutin, and O. N. Chupakhin, Usp. Khim., 70, 1039 (2001). 
2. V. O. Kozminykh and E. N. Kozminykh, in: Selected Methods for the Synthesis and Modification of 

Heterocycles [in Russian], vol. 1, IBS Press, Moscow (2003), p. 255. 
3. P. P. Mukovoz, V. O. Kozminykh, E. A. Kirillova, A. S. Ivanov, and A. A. Fadeev, in: Abstracts of the 

International Conference on New Trends in Heterocyclic Chemistry [in Russian], Stavropol State 
University, Kislovodsk (2009), p. 392.  

4. V. O. Kozminykh, P. P. Mukovoz, and E. A. Kirillova, Vestn. Orenburgsk. Gos. Univ., No. 5, 155 
(2009); http://vestnik.osu.ru/2009_5/28.pdf 

 
 
 
 
 
 
 
 
 
 
1024 



<<
  /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


