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In connection with a study of the biological activity of tetracyclic derivatives of B-carboline, we have
carried out reduction of the carbonyl group for several tetracyclic ketones of this series that we obtained in [1, 2],
which led to synthesis of compounds with pronounced nootropic properties [2, 3]. We isolated the Kishner
reduction products in close to quantitative yield. Reduction of 3,3-dimethyl-6-trifluoromethyl-1,2,3,4-
tetrahydroindolo[2,3-c]quinolin-1-one (1) under these conditions unexpectedly led to a mixture of
indoloquinoline derivatives not containing a trifluoromethyl group. Based on spectral characteristics (IR
spectroscopy, mass spectroscopy, and 'H NMR spectroscopy) and analytical characteristics of the three
identified products, we established that along with reduction of the carbonyl group, hydrazinolysis of the
trifluoromethyl group occurs with formation of substituted hydrazine 2, 6-unsubstituted indoloquinoline 3, and
the hydrazide of the corresponding carboxylic acid 4.
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There are not many examples of reactions of the trifluoromethyl group in heterocycles [4]. Usually
stable relative to treatment with various reagents, the trifluoromethyl group is probably activated in a
heterocyclic system with m-rich and w-deficient properties, which determines its ambiguous behavior in the
reaction with hydrazine. We have observed such a transformation for the first time in a series of tetracyclic
derivatives of B-carboline.

6-Hydrazino-3,3-dimethyl-1,2,3,4-tetrahydroindolo[2,3-c]quinoline (2). Yield 35%; mp 208-210°C
(benzene). Ry 0.25 (Silufol UV-254, chloroform—pyridine, 10:1). IR spectrum (KBr), v, cm™: 3425-3230, 1620,
1565. '"H NMR spectrum (Bruker AM-300 (300 MHz), DMSO-d,, TMS), 8, ppm (J, Hz): 1.03 (6H, s,
3,3-(CH;),); 1.78 (2H, t, J ~ 6, 2-CH,); 2.75 (2H, s, 4-CH,); 3.32 (2H, t, J ~ 6, 1-CH,); 4.91 (2H, s, 6-N-NH,);
5.21 (1H, br. s, 6-NH); 7.16 (1H, t, J ~ 8, H-10); 7.44 (1H, t, J ~ 8, H-9; 7.61 (1H, d, J ~ 8, H-8); 8.12 (1H, d,
J~ 8, H-11); 11.0 (1H, s, H-7). Mass spectrum (Finnigan MAT.INCOS 50, 70 eV), m/z (I, %): 280 (100), 262
(30), 251 (19), 233 (4), 224 (22), 206 (33), 195 (17), 179 (9), 166 (13), 154 (7), 140 (12), 124 (32), 116 (14), 89
(9), 78 (31), 63 (8), 51 (12), 41 (25). Calculated: M = 280.38. Found, %: C 72.6; H 7.4; N 20.1. C;7HNjy.
Calculated, %: C 72.83; H 7.19; N 19.98.

3,3-Dimethyl-1,2,3,4-tetrahydroindolo[2,3-c]quinoline (3). Yield 34%, mp 212-213°C (toluene).
R;0.45 (Silufol UV-254, chloroform—pyridine, 10:1). IR spectrum (KBr), v, cem™: 3230, 1625, 1610, 1565.
"H NMR spectrum, o, ppm (J, Hz): 1.02 (6H, s, 3,3-(CH;),); 1.73 (2H, t, J ~ 6, 2-CH,); 2.67 (2H, s, 4-CH,); 3.42
(2H, t, J ~ 6, 1-CH,); 7.31 (1H, t, J ~ 8, H-10); 7.65 (1H, t, J ~ 8, H-9); 7.82 (1H, d, J ~ 8, H-8); 8.17 (1H, d,
J~38, H-11); 8.98 (1H, s, H-6); 12.2 (1H, s, H-7). Found, %: C 81.3; H 7.3; N 11.3. C;;HsN,. Calculated, %:
C81.56; H7.25; N 11.19.

6-Hydrazinocarbonyl-3,3-dimethyl-1,2,3,4-tetrahydroindolo[2,3-c]quinoline (4). Yield 6%;
mp 265-267°C (chloroform), R, 0.15 (Silufol UV-254, chloroform—pyridine, 10:1). IR spectrum (KBr), v, cm™:
3380-3200, 1655, 1630, 1600, 1575, 1555, 1525. '"H NMR spectrum, 3, ppm (J, Hz): 1.07 (6H, s, 3,3-(CHs),);
1.62 (2H, t, J ~ 6, 2-CH,); 2.78 (2H, s, 4-CH,); 3.22 (2H, t, J ~ 6, 1-CH,); 6.97 (2H, br. s, 6-NH,); 7.18 (1H, t,
J~8,H-10); 7.24 (1H, t, J ~ 8, H-9); 7.41 (1H, d, J ~ 8, H-8); 8.06 (1H, d, J ~ 8, H-11); 8.39 (2H, br. s, 6-NH);
11.8 (1H, s, H-7). Found, %: C 69.9; H 6.6; N 18.4. C,sH,oN4O. Calculated, %: C 70.11; H 6.54; N 18.17.

REFERENCES

1. V. L. Dulenko, V. I. Luk'yanenko, A. V. Kibal'ny, A. A. Malienko, and Yu. A. Nikolyukin, Khim.
Geterotsikl. Soedin., 363 (1985).

2. 0. V. Kibal'ny, A. Nikolyukin, and V. I. Dulenko, Fiziologichno Aktivni Rechovini, No. 2(34), 23
(2002).

3. V. L. Dulenko, I. V. Komissarov, Yu. A. Nikolyukin, O. V. Kibal'ny, O. V. Titievs'kii, and
O. Ya. Leshchinsk'ka, Ukr. Pat. 24393A; B. 1., No. 5 (1998).

4. N. Isikawa and E. Kobayashi, Fluorine. Chemistry and Applications [Russian translation from Japanese],

Mir, Moscow (1982), p. 280.

963



	Chemistry of Heterocyclic Compounds, Vol. 40, No. 7, 2004
	KISHNER REDUCTION OF 3,3-DIMETHYL-
	6-TRIFLUOROMETHYL-1,2,3,4-TETRAHYDRO-
	INDOLO[2,3-c]QUINOLIN-1-ONE
	A. V. Kibal'ny and A. A. Afonin




<<
  /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


