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SHORT  
COMMUNICATIONS 

It is known [1, 2] that difluoromethylation of  
6-methyluracil and 6-methyl-2-thioxo-2,3-dihydropy-
rimidin-4(1H)-one (I) with chlorodifluoromethane 
(Freon 22) leads to the formation of the corresponding 
2,4-difluoromethoxy derivatives. These reactions were 
carried out in aqueous dioxane at 60–70°C, and they 
occurred as nucleophilic replacement with participa-
tion of sulfur- and oxygen-centered nucleophiles. 

In the present work, difluoromethylation of com-
pound I was performed in anhydrous dimethylform-
amide in the presence of powdered potassium hydrox-
ide, i.e., according to the procedure described in [3, 4]. 
Under these conditions, the reaction takes two path-
ways leading to the formation of a mixture of 1-di-
fluoromethyl-6-methyl-2-thioxo-2,3-dihydropyrimi-
din-4(1H)-one (II) and 4-difluoromethoxy-6-methyl-
pyrimidine-2-thiol (III). 

The structure of compound II was confirmed by the 
1H NMR spectrum which was very consistent with the 
expected one. It contained singlets from protons in the 
pyrimidine ring at δ 8.4 (2-H) and 5.5 ppm (5-H) and  
a signal at δ 7.8 ppm from proton in the F2CH group; 
the latter was split into a triplet as a result of spin–spin 
coupling with fluorine nuclei. The singlet at δ 1.9 ppm 
was assigned to protons in the 6-methyl group. Attack 
by electrophilic difluorocarbene at the nitrogen atom in 
position 1 of the pyrimidine ring is likely to be favored 

by electron-donor effect of the 6-methyl group. The 
reaction path leading to compound III is consistent 
with the ability of carbenes to react at hydroxy groups 
in nitrogen-containing heterocyclic compounds. The 
assumed structure of III conforms to its 1H NMR spec-
trum: the 2-SH proton resonated as a singlet at  
δ 2.9 ppm, signal from the 6-methyl group was located 
at δ  2.1 ppm, the 5-H proton gave a singlet at  
δ 6.3 ppm, and the 4-OCHF2 signal appeared as  
a triplet at δ 7.8 ppm. 

A mixture of 1.42 g (0.01 mol) of compound I and 
15 ml of distilled DMF was heated to 50°C under con-
tinuous stirring, while bubbling chlorodifluoromethane 
over a period of 10 min (1.6 mol). Finely powdered 
potassium hydroxide, 10 g, was added, and the mixture 
spontaneously warmed up to 100–110°C. Chlorodi-
fluoromethane was bubbled through the mixture for  
20 min more (3.2 mol), the temperature decreased to 
50°C, and the reaction mixture turned bright pink. The 
mixture was cooled, the unreacted initial compound (as 
potassium salt) was filtered off, the filtrate was poured 
into 100 ml of water and neutralized with 30% acetic 
acid to pH 7, and the precipitate of compound III was 
filtered off and recrystallized from ethanol. The mother 
liquor was evaporated, and the residue (compound II) 
was dissolved in ethanol–heptane (1 : 1). The yellow 
oily substance was separated by decanting, left to stand 
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for 12 h until it crystallized, and recrystallized from 
ethanol–heptane (1 : 2). 

1-Difluoromethyl-6-methyl-2-thioxo-2,3-dihy-
dropyrimidin-4(1H)-one (II). Yield 0.6 g (31%), 
colorless crystals, mp 200–202°C, Rf 0.6. 1H NMR 
spectrum, δ, ppm: 1.9 s (3H, CH3), 5.48 s (1H, CH), 
7.79 t (1H, CHF2), 8.42 s (1H, NH). Found, %: N 13.7. 
C6H6F2N2OS. Calculated, %: N 14.58. 

4-Difluoromethoxy-6-methylpyrimidine-2-thiol 
(III). Yield 0.4 g (21%), colorless crystals very poorly 
soluble in water, mp 62°C, Rf 0.64. 1H NMR spectrum, 
δ, ppm: 2.16 s (3H, CH3), 2.97 s (1H, SH), 6.32 s  
(1H, CH), 7.88 t (1H, CHF2). Found, %: N 15.2. 
C6H6F2N2OS. Calculated, %: N 14.58. 

The 1H NMR spectra were measured from solutions 
in DMSO-d6 on a Varian Mercury 300BB spectrometer 
(300 MHz) using hexamethyldisiloxane as internal  

reference. The purity of the isolated compounds was 
checked by TLC on Silufol UV-254 plates using di-
ethyl ether–ethanol (20 : 1) as eluent; spots were visu-
alized by treatment with iodine vapor. The melting 
points were determined by the capillary technique [5].  

REFERENCES 

1. Dashevskaya, T.A., Ukr. Khim. Zh., 1975, vol. 41, p. 498. 
2. Sintezy ftororganicheskikh soedinenii (Syntheses of 
 Organofluorine Compounds), Knunyants, I.L., Ed., 
 Moscow: Khimiya, 1977, p. 276. 
3. Petko, K.I. and Yagupol’skii, L.N., Russ. J. Org. Chem., 
 2004, vol. 40, p. 601. 
4. Petko, K.I., Sokolenko, T.M., and Yagupol’skii, L.N., 
 Russ. J. Org. Chem., 2005, vol. 41, p. 429.  
5. Stepin, B.D., Tekhnika laboratornogo eksperimenta v 
 khimii (Laboratory Techniques in Chemistry), Moscow: 
 Khimiya, 1999, p. 280. 



<<
  /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 /Warning
  /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 <>
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


