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DERIVATIVES OF CONDENSED
THIENOPYRIMIDINES. 22*. SYNTHESIS
OF 2-SUBSTITUTED 4-THIOXOPYRANO-
[4',3':4,5] THIENO|2,3-d]PYRIMIDINES

A. P. Mkrtchyan, A. Sh. Oganisyan, Art. Sh. Oganisyan , and A. S. Noravyan

A method has been developed for the synthesis of 4-thioxopyrano[4'3':4,5]thieno/2,3-d]pyrimidines
from the corresponding acyl derivatives of 2-amino-3-cyanothieno[2,3-c[pyran.
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We have previously synthesized a series of 2-thioxothieno[2,3-d]pyrimidines by the heterocyclization of
thioureide derivatives of 2-amino-3-ethoxycarbonylthieno[2,3-c]pyrans [1,2].

In the present work a suitable method has been developed for the preparation of new derivatives of
thieno[2,3-d|pyrimidines containing reactive thio group in position 4 of the pyrimidine ring.

By acylation of 2-amino-3-cyanothienopyran (1) [3] with propionyl (2a), butyryl (2b), and phenylacetyl
(2¢) chlorides the corresponding acyl derivatives 3a-c were obtained. On treatment of compounds 3a-c with
hydrogen sulfide in a mixture of triethylamine and pyridine intramolecular cyclization occurred to give the
required 2-substituted 4-thioxopyrano[4',3":4,5]thieno[2,3-d|pyrimidines 4a-c.
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* For part 21 see [1].
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The S-substituted compounds 6a-1 were formed exclusively in all cases when compounds 4a-c were
treated with the chloroacetamides 5a-e in the presence of KOH.
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5a, 6a R' = H, 5b, 6b,e,i R' = C¢HsMe-4, 5¢, 6¢,f,j R' = C¢H Br-4, 5d, 6d,g,k R' = CHPh,,
Se, 6h,l R' = C¢H,Me-3, 6a-d R = Et, e-h R = Bu; i-l R = CH,Ph

TABLE 1. Characteristics of Compounds 3, 4, and 6

Com Empirical __Found, % __
pound for]:nula Calculated, % mp, °C R* Yield, %
N S

3a C13H6N,0,S 10.28 12.01 162-163 0.61 80.2
10.60 12.12

3b Ci5Hy0N,0,S 9.42 .68 158-159 0.58 78.4
9.60 10.96

3¢ Ci5sH1sN,0,S 8.68 9.70 167-169 0.56 82.1
8.59 9.81

4a Ci3H6N,0S, 9.88 22.95 238-240 0.52 79.8
10.00 22.86

4b Ci5Hy0N,08S, 9.01 20.85 235-237 0.53 80.2
9.09 20.78

4c Ci5HsN,0S, 8.38 18.48 250-252 0.50 83.1
8.19 18.71

6a Ci5sH19N;0,S, 12.30 18.68 218-220 0.49 75.5
12.46 18.99

6b Cx»HysN;0;5S, 9.20 14.70 225-226 0.52 77.7
9.48 14.45

6¢ Cy1H,, BrN;0,S, 8.18 13.31 225-227 0.61 84.5
8.53 13.01

6d CasH2oN;0,S, 8.21 12.48 232-233 0.54 74.3
8.35 12.78

6e Cr4H29N;05S, 8.81 13.62 212-214 0.53 78.8
8.92 13.59

of CxHa BrN;0,S, 8.24 12.40 228-230 0.61 83.6
8.07

6g C30H33N;0,S, 7.81 . 220-221 0.58 75.6
791 12.05

6h C4H20N;0,S, 9.34 14.01 208-210 0.62 72.3
9.23 14.06

6i Cy7H27N;058S, 8.12 12.50 240-242 0.59 77.5
8.32 12.67

6j CyHa4 BrN;0,S, 7.42 11.38 200-201 0.48 84.5
7.58 11.55

6k C33H31N;0,S, 7.40 11.53 233-235 0.57 72.2
7.43 11.33

6l Cy7H27N30,8, 8.29 13.23 218-220 0.63 75.8
8.59 13.09

* Solvent systems: ethyl acetate—hexane, 1:2 (compounds 3a-c); ethyl
acetate—acetone, 1:2 (compounds 4a-c), acetone—hexane, 1:1 (compounds
6a-1).
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EXPERIMENTAL

IR spectra of nujol mulls were recorded with UR-20 spectrometer, 'H NMR spectra were recorded with
Varian Mercury 300 machine (300 MHz) in CDCl; (compounds 3a,3b) and DMSO-ds (compounds 4a,b and
6a,d,j). TLC was carried out on Silufol UV-254 plates, developed with iodine.

The characteristics of the synthesized compounds 3, 4, and 6 are given in Table 1.

2-Acylamino-3-cyano-5,5-dimethyl-4,5-dihydro-7H-thieno[2,3-c]pyrans 3a-c. Freshly distilled acid
chloride 2a-c¢ (0.1 mol) was added with stirring to compound 1 (20.8 g, 0.1 mol) in dry benzene (150 ml). The
mixture was boiled for 4h, cooled, the precipitate was filtered off, washed with ether, and dried to give products
3a-c. IR spectra (thin layer), v, cm™: 1675 (C=0), 2200 (C=N), 3300 (NH). "H NMR spectra, 3, ppm (J , Hz):
compound 3a — 11.30 (1H, s, NH); 4.58 (2H, t, °J = 2.0, 2H-7); 3.00 (2H, t, %J = 2.0, 2H-4); 2.55 (2H, q,
3J=1.25, COCH,); 1.30 (6H, s, 2CH5-5); 1.22 (2H, t, 3T =125, CH,CHj3); compound 3b — 11.32 (1H, s , NH);
4.58 (2H, t, 2J = 2.0, 2H-7); 2.89 (2H, t, %J = 2.0, 2H-4); 2.47 (2H, t, *J = 7.5, COCH,); 1.62 (2H, tt, *J, = 7.5,
3J, = 7.3, COCH,CH,); 1.37 (2H, tq, *J; = *J, = 7.3, CH,CH3); 1.27 (6H, s, 2CHs-5); 0.95 (3H, t, °J = 7.3,
CH,CHj).

2-R-6,6-Dimethyl-4-thioxo-5,6-dihydro-8H-pyrano[4',3':4,5]thieno[2,3-d]|pyrimidines 4a-c.
Hydrogen sulfide was passed through a solution of compounds 3a-¢ (0.1 mol) in triethylamine (100 ml) and
pyridine (50 ml) for 8 h at 80°C. The cooled mixture was poured into water (250 ml), the crystals of compounds
4a-c were filtered off, washed with water, and recrystallized from butanol. IR spectra (thin layers), v, cm™: 1430
(C=S), 1625 (C=N), 3200 (NH). '"H NMR spectra, 5, ppm (J, Hz): compound 4a — 13.36 (1H, s, NH); 4.71 (2H,
t, 2= 2.0, 2H-8); 3.18 (2H, t, >J = 2.0, 2H-5); 2.75 (2H, t, *°J = 7.5, CH,CH3); 1.30 (6H, s, 2CH3-6); 1.29 (3H, t,
3J=17.5, CH,CHs); compound 4b — 13.23 (1H, s, NH); 4.58 (2H, t, 2J = 2.0, 2H-8); 2.98 (2H, t, J = 2.0, 2H-5);
2.48 (2H, t, *J = 7.5, HetCH,) 1.64 (tt, *J, = 7.5, °J, = 7.3, HetCH,CH.,); 1.40 (2H, tq, *J; =>J, = 7.3, CH,CHj;);
1.30 (6H, s, 2CH3-6); 0.95 (3H, t, °J = 7.3, CH,CHj).

2-R-6,6-Dimethyl-4-(thioxomethylamido)-5,6-dihydro-8H-pyrano[4',3':4,5]thieno[2,3-d]-pyrimidines
6a-1. An N-substituted chloroacetamide Sa-e (0.01 mol) was added with stirring to a solution of compound 4a-c
(0.01 mol) and KOH (0.01 mol) in 80% ethanol (60 ml). The precipitated crystals of products 6a-l were filtered
off, washed with ether and dried. IR spectra (thin layers), v, cm™: 1620 (C=N), 1680 (C=0). 'H NMR spectra,
o, ppm (J, Hz): compound 6a — 7.08 (2H, br. s, NH,); 4.77 (2H, t, 2J=2.0, 2H-8); 3.93 (2H, s, S-CH,); 3.00 (2H,
t, 2/ =2.0, 2H-5); 2.93 (2H, q, *J = 7.5, CH,CH3); 1.37 (3H, t, °J = 7.5, CH,CH,); 1.34 (6H, s, 2CH;); compound
6d — 8.71 (1H, d, °J = 8.5, NH); 7.17-7.30 (10H, m, 2C¢Hs); 6.14 (1H, d, °J = 8.5, CH); 4.78 (2H, t, °J = 2.0,
2H-8); 4.09 (2H, s, S-CH,); 3.01 (2H, t, °J = 2.0, 2H-5); 2.75 (2H, q, °J = 7.5, CH,CH3); 1.34 (6H, s, 2CH;-6);
1.25 (3H, t, °J = 7.6, CH,CH3); compound 6j — 10.12 (1H, s, NH); 7.54 (2H, d, *J = 8.9, C¢H,); 7.36 (2H, d,
3J=8.9, C¢Hy); 7.26 (2H, dd, °J = 7.5, *J = 2.2, C¢Hs); 7.05-7.15 (3H, m, C¢Hs); 4.77 (2H, t, %J = 2.0, 2H-8);
4.14 (4H, s, S-CH,, CH,C¢Hs); 3.01 (2H, t, >J = 2.0, 2H-5); 1.34 (6H, s, 2-CH3-6).

REFERENCES

1. A. Sh. Oganisyan, A. S. Noravyan, I. A. Dzhagatspanyan, and G. T. Melikyan, Khim.-Farm. Zh., 317,
No. 1, 13 (2003).

2. A. Sh. Oganisyan and A. S. Noravyan, Khim. Geterotsikl. Soedin., 1388 (1998).

3. A. S. Noravyan, A. P. Mkrtchyan, I. A. Dzhagatspanyan, R. A. Akopyan, N. E. Akopyan, and

S. A. Vartanyan, Khim.-Farm. Zh., 11, No. 9, 38 (1977).

237



	Chemistry of Heterocyclic Compounds, Vol. 41, No. 2, 2005
	DERIVATIVES OF CONDENSED
	THIENOPYRIMIDINES. 22*. SYNTHESIS
	OF 2-SUBSTITUTED 4-THIOXOPYRANO-
	[4',3':4,5]THIENO[2,3-d]PYRIMIDINES
	A. P. Mkrtchyan, A. Sh. Oganisyan, Art. Sh. Oganisyan , and 




<<
  /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 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /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


