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 Heterocyclic derivatives of the natural alkaloid cytisine are of interest for medicinal chemistry as 
potential cholinomimetics [1]. We have for the first time synthesized a heterocyclic esembles, containing in the 
molecules not only cytisine, but also 1,2,3-triazole and thiazole rings. By the reactions of 
arylhydrazonomalonodinitrile 1 with cytisine we obtained 3-substituted cytisine 2, which, on heating in pyridine 
in the presence of copper(II) acetate, was oxidized to 3-(1,2,3-triazol-4-yl)cytisine 3. 
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 Subsequent modification of the nitrile groups in thioamide and cyclization in ethanol with 
bromoacetophenone 5 led to the formation of 5-[thiazol-2-yl(1,2,3-triazol-4-yl]cytisine 6. 
 1H NMR spectra of DMSO-d6 solutions with TMS as internal standard were recorded with a Bruker 
DRX-400 (400 MHz) instrument. 
 3-Amino-2-(4-chlorophenylhydrazono)-3-(8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methanopyrido-
[1,2-a][1,5]diazocin-3-yl)acrylnitrile (2). Arylhydrazone 1 (0.613 g, 3.0 mmol) and cytisine (0.741 g, 
3.9 mmol) in EtOH (30 ml) were stirred for 3 h at 60°C. The mixture was cooled and the precipitate was filtered 
off. Yield 1.11 g (93%), mp 170-171°C. 1H NMR spectrum, δ, ppm (J, Hz): 2.00 and 2.11 (2H, AB, J =15.0, 
CH2); 2.61 (1H, s, CH); 3.24 (1H, s, CH); 3.41 (1H, d, J = 15.0, CH); 3.56 (1H, dd, J = 13.0, J = 12.7, CH); 
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3.69 (1H, dd, J = 15.5, J = 14.3, CH); 4.02 (1H, m, CH); 4.31 (1H, d, J = 13.5, CH); 4.42 (1H, d, J = 15.7, CH), 
6.12 (1H, dd, J = 6.5, J = 1.0, CH); 6.21 (1H, dd, J = 9.0, J = 1.0, CH); 7.25 (1H, dd, J = 9.0, J = 6.5, CH); 
7.25 and 7.43 (4H, AA'XX', J = 8.8, H Ar); 7.41 (2H, s, NH2). Found, %: C 60.78; H 5.15; Cl 8.98; N 21.40. 
C20H21ClN6O. Calculated, %: C 60.53; H 5.33; Cl 8.93; N 21.18. 
 2-(4-Chlorophenyl)-5-(8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methanopyrido[1,2-a][1,5]diazocin-3-yl)- 
2H-1,2,3-triazole-4-carbonitrile (3). Compound 2 (0.75 g, 2.0 mmol) and copper(II) acetate (6.6 mmol) in 
pyridine (30 ml) were stirred at 60°C for 3 h, added to water, and the precipitate was filtered off. Yield 0.53 g 
(67%), mp 172-173°C. 1H NMR spectrum, δ, ppm (J, Hz): 2.04 (2H, s, CH2); 2.66 (1H, s, CH); 3.32 (3H, m, 
CH); 3.78 (1H, dd, J = 15.0, J =14.0, CH); 4.1 (3H, m, 3CH); 6.16 (2H, d, J = 7.5, H Ar); 7.27 (1H, dd, J = 7.5, 
J = 8.0, CH); 7.51 and 7.87 (4H, AA'XX', J = 8.5, H Ar). Found, %: C 61.33; H 4.16; Cl 9.26; N 21.54. 
C20H17ClN6O. Calculated, %: C 61.15; H 4.36; Cl 9.02; N 21.39. 
 2-(4-Chlorophenyl)-5-(8-oxo-1,5,6,8-tetrahydro-2H,4H-1,5-methanopyrido[1,2-a][1,5]diazocin-3-yl)- 
2H-[1,2,3]triazole-4-carbothioamide (4). Hydrogen sulfide was passed through a solution of triazole 3 (0.8 g, 
20 mmol) in dry pyridine (10 ml) and TEA (0.8 ml) for 2 h. The mixture was poured into 1 N HCl (50 ml). The 
precipitate was filtered off. Yield 0.76 g (89%), mp 144-145°C. 1H NMR spectrum, δ, ppm (J, Hz): 1.96 (2H, s, 
CH2); 2.57 (1H, s, CH); 3.10 (3H, m, 3CH); 3.75 (2H, m, 2CH); 4.16 (1H, d, J = 11.3, CH); 4.30 (1H, d, 
J = 15.5, CH); 6.10 (1H, d, J = 6.8, CH); 6.19 (1H, d, J = 6.8, CH); 7.27 (1H, dd, J = 7.0, J = 9.0, CH); 7.47 and 
7.94 (4H, AA'XX', J = 8.5, H Ar); 9.21 (1H, s, CSNH2); 9.68 (1H, s, CSNH2). Found, %: C 56.35; H 4.56, 
Cl 8.54; N 19.49. C20H19ClN6OS. Calculated, %: C 56.27; H 4.49; Cl 8.30; N 19.68. 
 3-{2-(4-Chlorophenyl)-5-[4-(4-chlorophenyl)thiazol-2-yl]-2H-1,2,3-triazol-4-yl}-1,2,3,4,5,6-hexa-
hydro-1,5-methanopyrido[1,2-a][1,5]diazocin-8-one (6). Thioamide 4 (0.086 g, 0.2 mmol) and 
bromoacetophenone 5 (0.047 g, 0.2 mmol) in EtOH (20 ml) were boiled for 3 h. The solvent was evaporated and 
the residue was recrystallized. Yield 0.088 g (78%), mp 164-165°C (EtOH). 1H NMR spectrum, δ ppm (J, Hz): 
2.0 (2H, s, CH2); 2.55 (1H, s, CH); 2.95 (1H, d, J = 11.3, CH); 3.28 (1H, s, CH); 3.32 (1H, d, J =15.5, CH); 3.93 
(2H, m, CH); 4.44 (2H, m, CH); 6.20 (1H, d, J = 6.8, CH); 6.34 (1H, d, J = 9.2, CH); 7.29 (1H, dd, J = 9.0, 
J = 7.0, 2CH), 8.00 (1H, s, CH), 7.53 and 8.04 (4H, AA'XX', J = 9.0, H Ar); 7.49 and 7.93 (4H, AA'XX', J = 8.8, 
H Ar). Found: C 60.12, H 4.06, Cl 12.52, N 15.19. Calculated for C28H22Cl2N6OS, %: C 59.90, H 3.95, Cl 12.63, 
N, 14.97. 
 
 This work was carried out with the support of the RFFI (grant No.04-03-32926a). 
 
 
REFERENCE 
 
1. C. C. Boido, B. Tasso, V. Boido, and F. Sparatore, Il Farmaco, 58, 265 (2003). 
 
 
 
 
 
 
 
 
 
 
 
 
 
672 


	Chemistry of Heterocyclic Compounds, Vol. 43, No. 5, 2007


<<
  /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


