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 A widely used method for obtaining thiazole derivatives is the Cook–Heilbron synthesis [1], in which 
C–S and C–C–N moieties are used to construct the ring in condensation of carbon disulfide with α-amino nitriles 
and α-amino amides, leading to 5-aminothiazole derivatives that are either unsubstituted or substituted in the 
position 4. We have found that 3-(α-chlorobenzyl)quinoxalin-2-(1H)-ones 1 [2], because of the 
α-chlorobenzylimine moieties which function as a triatomic synthon C+–C–N–, when reacted with hydrogen 
disulfide yield condensed thiazole derivatives: thiazolo[3,4-a]quinoxalines 2, 3. Since the reactions are carried 
out in the presence of KOH in methanol solution, formation of a thiazoloquinoxaline system probably occurs via 
xanthogenates 4, which then undergo intramolecular cyclocondensation. In order to confirm this hypothesis, we 
synthesized the xanthogenates 4a,b and showed that they can undergo ring closure to form thiazolo[3,4-a]-
quinoxalines under conditions of not only base catalysis but also acid catalysis, and the latter variant is preferred. 
Depending on both the reaction conditions and the nature of the aryl group of the substituent at the position 3, 
1-thioxo (2) or 1-oxo (3) derivatives of thiazolo[3,4-a]quinoxalines are formed. The best yields of 
thiazolo[3,4-a]quinoxalines are achieved when the reactions are carried out in CF3COOH; in this case, boiling 
solutions of xanthogenates 4a,b in CF3COOH for two hours leads exclusively to 1-oxothiazolo[3,4-a]-
quinoxalines 3a,b, while boiling for half an hour makes it possible, when Ar = Ph, to obtain the 1-thioxo 
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derivative 2a. We do not get good results if instead of CF3COOH we use AcOH or 6.1 M HCl, in which 
thiocyanate and diphenylisothioureide analogs of compound 4a readily undergo intramolecular cyclization to 
form 1-iminothiazoloquinoxalines [3]: we can obtain thiazoloquinoxaline 2a only if we boil xanthogenate 4a 
for 4 h. 
 In the 1H NMR spectrum of thiazoloquinoxalines 2, 3, there is a diagnostic doublet signal [3-5] from the 
H(9) proton of the azolo[a]quinoxalines, which resonates downfield (8.8-10.5 ppm), in contrast to other protons 
of the aromatic rings. 
 3-Phenyl-1-thioxothiazolo[3,4-a]quinoxalin-4(5H)-one (2a). A. KOH (0.20 g, 3.6 mmol) and CS2 
(0.9 ml) were dissolved in methyl alcohol (10 ml). Quinoxaline 1a (0.40 g, 1.5 mmol) was added to the solution 
and it was boiled for 7 h. The precipitated crystals were filtered out and washed with methanol. Yield 30 mg 
(6.5%). 
 B. A solution of compound 4a (0.60 g, 1.8 mmol) in AcOH (10 ml) was boiled for 4 h and allowed to 
stand overnight. The precipitated crystals were filtered out and washed with 2-propanol. Yield 60 mg (11%). 
 C. A solution of compound 4a (0.30 g, 0.9 mmol) in CF3COOH (5 ml) was boiled for 40 min and 
allowed to stand overnight. The precipitated crystals were filtered out and washed with 2-propanol. Yield 0.11 g 
(40%); mp 300-302°C. IR spectrum (vaseline oil), ν, cm-1: 689, 738, 1075, 1130, 1165, 1224, 1398, 1489, 1606, 
1687, 2500-3220. 1H NMR spectrum (DMSO-d6), δ, ppm (J, Hz): 7.13-7.63 (8H, m, C6H5, H(6-8)); 10.48 (H, d, 
J = 8.33, H(9)); 11.55 (1H, br. s, NH). Found, %: C 61.85; H 3.07; N 9.18; S 20.84. C16H10N2OS2. Calculated, %: 
C 61.91; H 3.25; N 9.03; S 20.66. 
 3-Phenylthiazolo[3,4-a]quinoxaline-1,4(5H)-dione (3a). A solution of compound 4a (0.30 g, 
0.9 mmol) in CF3COOH (5 ml) was boiled for 2 h. The precipitated crystals was filtered out and washed with 
2-propanol. Yield 0.11 g (40.5%); mp 313-315°C (AcOH). The characteristics of 3a match those described in [3]. 
 3-(2,4-Dichlorophenyl)thiazolo[3,4-a]quinoxaline-1,4(5H)-dione (3b). Obtained as for tricycle 3a 
from quinoxaline 4b. Yield 41%; mp >360°C (DMSO). IR spectrum (vaseline oil), ν, cm-1: 478, 587, 756, 814, 
842, 878, 1097, 1226, 1317, 1435, 1496, 1578, 1633, 1689, 2500-3220. 1H NMR spectrum (DMSO-d6), δ, ppm 
(J, Hz): 7.16-7.24 (2H, m, H(6) or H(7), H(8)); 7.31 (1H, dd, J = 8.04, J = 6.68, H(6) or H(7)); 7.51 (1H, dd, J = 8.70, 
J = 2.00, H(5) in C6H3Cl2); 7.59 (1H, d, J = 8.70, H(6)); 7.73 (1H, d, J = 2.00, H(3) in C6H3Cl2); 8.83 (1H, d, 
J = 8.04, H(9)); 11.28 (1H, br. s, NH). Found, %: C 52.99; H 2.38; N 7.63; S 8.69; Cl 19.32. C16H8Cl2N2O2S. 
Calculated, %: C 52.91; H 2.22; N 7.71; S 8.83; Cl 19.52. 
 3-(α-Methoxythiocarbonylthiobenzyl)quinoxalin-2(1H)-one (4a). KOH (0.40 g, 7.1 mmol) and CS2 
(1.0 ml) were dissolved in methyl alcohol (30 ml) and then the mixture was stirred for 0.5 h. Quinoxaline 1a 
(1.00 g, 3.7 mmol) was added to the solution and it was stirred for 4 h and allowed to standard overnight. The 
crystals were filtered out and washed with 2-propanol. Yield 1.13 g (90%); mp 165-167°C (i-PrOH). 
IR spectrum (vaseline oil), ν, cm-1: 698, 755, 1075, 1101, 1280, 1492, 1560, 1612, 1663, 2500-3220. 1H NMR 
spectrum (DMSO-d6), δ, ppm (J, Hz): 4.14 (3H, s, CH3); 6.63 (1H, s, PhCH); 7.25-7.38 (5H, m); 7.55-7.65 (3H, 
m); 7.84 (1H, d, J = 8.20, H(5)), 12.45 (1H, br. s, NH). Found, %: C 59.47; H 4.21; N 8.25; S 18.74. 
C17H14N2O2S2. Calculated, %: C 59.63; H 4.12; N 8.18; S 18.72. 
 3-(α-Methoxythiocarbonylthio-2,4-dichlorobenzyl)quinoxalin-2(1H)-one (4b). Obtained as for 
compound 4a from quinoxaline 1b. Yield 89%; mp 217-219°C (acetone). IR spectrum (vaseline oil), ν, cm-1: 
469, 577, 749, 855, 891, 946, 1058, 1100, 1235, 1432, 1559, 1612, 1660, 2500-3220. 1H (DMSO-d6) NMR 
spectrum, δ, ppm (J, Hz): 4.14 (3H, s, CH3); 6.93 (1H, s, ArCH); 7.28-7.39 (2H, m); 7.42 (1H, dd, J = 8.58, 
J = 2.38, H(5) in C6H3Cl2); 7.52-7.62 (2H, m); 7.68 (1H, d, J = 2.38, H(3) in C6H3Cl2); 7.78 (1H, dd, J = 8.10, 
J = 0.95, H(8)); 12.64 (1H, br. s, NH). Found, %: C 49.68; H 2.88; N 6.67; S 15.97; Cl 17.32. C17H12Cl2N2O2S2. 
Calculated, %: C 49.64; H 2.94; N 6.81; S 15.59; Cl 17.24. 
 
 This work was done with the financial support of the Russian Foundation for Basic Research (grant 
No. 03-03-32865). 

 
130 



REFERENCES 
 
1. C. Roussel, in: Thiazole and Its Derivatives (J. V. Metzger, ed.), Wiley, New York (1979), Pt. 2, p. 393. 
2. V. A. Mamedov, I. A. Nuretdinov, and F. G. Sibgatullina, Izv. Akad. Nauk, Ser. Khim., 1412 (1988). 
3. V. A. Mamedov, A. A. Kalinin, A. T. Gubaidullin, I. A. Litvinov, and Ya. A. Levin, Khim. Geterotsikl. 
 Soedin., 1664 (1999). 
4. V. A. Mamedov, A. A. Kalinin, I. Kh. Rizvanov, N. M. Azancheev, Yu. Ya. Efremov, and Ya. A. Levin, 
 Khim. Geterotsikl. Soedin., 1279 (2002). 
5. G. W. H. Cheeseman and B. Tuck, J. Chem. Soc. (C), 13, 1164 (1967). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ERRATUM 
 
 The authors of the article "1H and 13C NMR Spectra of 9H-Pyrimido[4,5-b]indoles", Vol. 39, No. 10, 
pp. 1348-1354, are V. P. Borovik, M. M. Shakirov, and O. P. Shkurko. The paper was presented of and on 
behalf of N. N. Vorozhtsov Novosibirsk Institute of Organic Chemistry. 

 
131 


	Chemistry of Heterocyclic Compounds, Vol. 40, No. 1, 2004
	CARBON DISULFIDE IN SYNTHESIS OF
	THIAZOLO[3,4-a]QUINOXALINES BASED ON
	3-(-CHLOROBENZYL)QUINOXALIN-2-(1H)-ONES
	A. A. Kalinin and V. A. Mamedov




<<
  /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


