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The addition of primary amines to carbon atoms in the 
positions 2 and 5 of 1-aryl-4-aroyl-5-methoxycarbonyl-1Н-
pyrrole-2,3-diones is described [1, 2]; the reactions of these 
pyrrolediones with amides and thioamides are not studied.

On melting 1-aryl-4-benzoyl-5-methoxycarbonyl-1Н-
pyrrole-2,3-diones Ia, Ib  with thioacetamide (II) we ob-
tained 1-aryl-4-benzoyl-3-hydroxy-5-methoxycarbonyl-
2,5-dihydro-1Н-pyrrol-2-ones IIIа, IIIb.

The spectral characteristics of compounds IIIа, 
IIIb are very similar to those of the known substituted 
3-hydroxy-2,5-dihydro-1Н-pyrrol-2-ones [2]. 

N

PhCO O

O

Ar

MeOOC N

PhCO OH

O

Ar

MeOOC
H

Me

S

NH2

Iа, Ib

II

IIIа, IIIb

120_130°С

Ar = Ph (а), 4-ClC6H4 (b).

Apparently at the attack of thioacetamide on 
1Н-pyrrole-2,3-diones Ia, Ib a regioselective reduction 
occurs of the double bond of the dihydropyrrole ring 
resulting in the formation of the tetrahydropyrrole-2,3-
diones IIIа, IIIb existing in the enol form. 

The described reaction is a new way of the regioselec-
tive reduction of the substituted 1Н-pyrrole-2,3-diones.

4-Benzoyl-3-hydroxy-5-methoxycarbonyl-1-
phenyl-2,5-dihydro-1Н-pyrrol-2-one (IIIа). A mixture 
of 1 mmol of compound Ia and 1 mmol of thioacetamide 
(II) was melted at 120–130°С for 30 min, and cooled. 
Yield 56%, mp 226–227°С (from methanol). IR spectrum, 
cm–1: 3400 br, 3150 br (OH), 1723 (COOMe, C2=O), 
1624 (СОPh). 1Н NMR spectrum, δ, ppm: 3.57 s (3H, 

ОМе), 5.84 s (1H, H5), 7.26–7.80 group of signals (10H, 
2Ph), 12.43 br.s (1Н, OН). Found, %: С 67.69; Н 4.46; N 
4.12. С19H15NO5. Calculated, %: С 67.65; Н 4.48; N 4.15.

4-Benzoyl-3-hydroxy-5-methoxycarbonyl-1-(4-
chlorophenyl)-2,5-dihydro-1Н-pyrrol-2-one (IIIb). 
Yield 63%, mp 245–247°С (from methanol). IR spectrum, 
cm–1: 3410 br, 3160 br (OH), 1723 (COOMe, C2=O), 
1622 (СОPh). 1Н NMR spectrum, δ, ppm: 3.58 s (3H, 
ОМе), 5.87 s (1H, H5), 7.50–7.79 group of signals (9H, 
Ph + C6H4), 12.10 br.s (1Н, OН). Found, %: С 61.42; 
Н 3.76; Cl 9.52; N 3.80. С19H14ClNO5. Calculated, %: 
С 61.38; Н 3.80; Cl 9.54; N 3.77.

IR spectra of compounds obtained were recorded on 
a spectrophotometer FMS-1201 from mulls in mineral 
oil. 1Н NMR spectra were registered on a spectrometer 
Bruker WP-400 in DMSO-d6, internal reference TMS. 
The homogeneity of compounds obtained was proved by 
TLC on Silufol plates, eluent ethyl acetate, development 
in iodine vapor.

ACKNOWLEDGMENTS

The study was carried out under the fi nancial support 
of the Ministry of Education and Science of the Russian 
Federation, the Ministry of Education of Perm Territory, 
and of the Russian Foundation for Basic Research (grant 
no. 12-03-00696).

REFERENCES 
1. Maslivets, A.N., Smirnova, L.I., and Andreichikov, Yu.S., 

Zh. Org. Khim., 1989, vol. 25, p. 1748.
2. Andreichikov, Yu.S., Gein, V.L., Zalesov, V.V., Kozlov, 

A.P., Kollents, G., Maslivets, A.N., Pimenova, E.V., and 
Shurov, S.N., Khimiya pyatichlennykh 2,3-dioksogeterotsik-
lov (Chemistry of Five-Membered 2,3-Dioxoheterocycles), 
Perm’: Izd. Perm. Gos., 1994.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Pfeps)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


