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 Currently some interest has been attracted by oxidizing systems based on molecular iodine, as a readily 
available, mild, and environmentally friendly oxidizing agent that is less toxic than other halogens or chromium 
compounds. Aldehyde synthesis by oxidation of primary alcohols with molecular iodine can be accomplished 
photochemically [1], with microwave irradiation [2], or in the presence of TEMPO as a catalyst [3]. Recently in 
[4] it was shown that oxidation of some primary alcohols by excess molecular iodine in 2,2,2-trifluoroethanol in 
the presence of K2CO3 occurs via aldehydes, and the corresponding 2,2,2-trifluoroethyl carboxylic acid esters 
are formed. While we were continuing research on synthesis of derivatives of condensed pyrimidine 
heterocycles [5-7] in a study of synthesis routes for potential defoliants in the thienopyrimidine series, the need 
arose to obtain some thieno[2,3-d]pyrimidine-6-carbaldehydes. We carried out oxidation of the readily available 
thieno[2,3-d]pyrimidin-6-yl methanols 1a,b by excess molecular iodine and K2CO3 in tert-butyl alcohol. 
Aldehydes 2a,b were isolated in 54% and 71% yields respectively after prolonged heating (40 h and 36 h) of the 
reaction mixture at a temperature of 50°C. 
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 Since the oxidizing system I2/K2CO3/t-BuOH does not involve NH2 and SMe groups that are sensitive to 
oxidizing agents, we can hope that this synthesis method will be useful for synthesis of other classes of 
aldehydes also. The results of a more detailed investigation to determine the scope of application for this 
aldehyde synthesis method will be reported in a separate paper. 
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 The IR spectra were taken on a Perkin–Elmer Spectrum BX II FT-IR spectrophotometer in vaseline oil. 
The 1H and 13C NMR spectra were obtained on a Varian INOVA spectrometer (300 MHz and 75 MHz 
respectively) in DMSO-d6, internal standard TMS. The course of the reactions and the purity of the compounds 
obtained were monitored by TLC on Alugram Sil G/UV-254 plates (Macherey-Nagel). 
 Thieno[2,3-d]pyrimidine-6-carbaldehydes 2a,b. A mixture of compound 1a or 1b (1 mmol) [7], 
K2CO3 (0.35 g, 2.5 mmol), iodine (0.64 g, 2.5 mmol), and tert-butyl alcohol (15 ml) was stirred at a temperature 
of 50°C under an argon atmosphere until the starting compound disappeared (monitored by TLC). After cooling 
down to room temperature, the reaction mixture was poured into a 7.9 M Na2S2O3 solution (50 ml) and acidified 
with 5% hydrochloric acid to pH 6.5. The precipitate was filtered and then washed with water (2 × 5 ml) and 
2-propanol (2 × 3 ml), and then recrystallized. Compounds 2a,b were obtained. 
 2-Amino-4-methoxythieno[2,3-d]pyrimidine-6-carbaldehyde (2a). Reaction time 40 h. Yield 54%; 
mp 204-207°C (dioxane). IR spectrum, ν, cm-1: 3314, 3172 (NH2), 1654 (CHO). 1H NMR spectrum, δ, ppm: 
4.01 (3H, s, OCH3); 7.42 (1H, br. s, NH2); 8.13 (1H, s, H-5); 9.86 (1H, s, CHO). 13C NMR spectrum, δ, ppm: 
54.6, 111.3, 132.8, 133.3, 163.3, 166.5, 174.1, 185.4. Found, %: C 45.77; H 3.47; N 19.81. C8H7N3O2S. 
Calculated, %: C 45.92; H 3.37; N 20.08. 
 2-Methylthio-4-morpholinothieno[2,3-d]pyrimidine-6-carbaldehyde (2b). Reaction time 36 h. 
Yield 71%; mp 214-216°C (2-PrOH). IR spectrum, ν, cm-1: 1658 (CHO). 1H NMR spectrum, δ, ppm (J, Hz): 
2.51 (3H, s, SCH3); 3.78 (4H, t, J = 9.8, 2NCH2); 3.97 (4H, t, J = 9.8, 2OCH2); 8.62 (1H, s, H-5); 9.96 (1H, s, 
CHO). 13C NMR spectrum, δ, ppm: 14.4, 47.02, 66.5, 113.1, 134.8, 136.04, 158.2, 169.9, 172.8, 185.9. 
Found, %: C 48.97; H 4.44; N 14.02. C12H13N3O2S2. Calculated, %: C 48.79; H 4.44; N 14.23. 
 
 
REFERENCES 
 
1. A. Itoh, T. Kodarna, and Y. Masaki, Chem. Lett., 686 (2001). 
2. C. Mukhopadhyay, F. F. Becker, and B. M. Banik, J. Chem. Res. (S), 28 (2001). 
3. R. A. Miller and R. S. Hoerner, Org. Lett., 5, 285 (2003). 
4. N. Mori and H. Togo, Synlett, 880 (2004). 
5. S. Tumkevicius, Z. Sarakauskaite, and V. Masevicius, Synthesis, 1377 (2003). 
6. S. Tumkevicius and V. Masevicius, Synlett, 2327 (2004). 
7. S. Tumkevicius, A. Kaminskas, V. Bucinskaite, and L. Labanauskas, Heterocycl. Commun., 9, 89 

(2003). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
801 


	Chemistry of Heterocyclic Compounds, Vol. 41, No. 6, 2005
	FIRST EXAMPLE OF SYNTHESIS OF THIENO-
	[2,3-d]PYRIMIDINE-6-CARBALDEHYDES BY
	OXIDATION OF THIENO[2,3-d]PYRIMIDIN-6-YL
	METHANOLS WITH MOLECULAR IODINE
	S. Tumkevicius, V. Navickas, and M. Dailide




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


