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CONDENSATION OF NITROACETOPHENONE,
ETHYL ORTHOFORMATE, AND ENAMINES
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We have previously developed a simple method for the synthesis of substituted 2,6-dimethyl-
S-nitropyridines and 3,5-dinitropyridines by the cyclocondensation of nitroacetone and ethyl orthoformate with
various enamines [1]. Replacing nitroacetone with nitroacetophenone permitted us to make available
nitropyridines 2a-d with a phenyl substituent in the pyridine ring. These nitropyridines may be used in the
synthesis of d-carbolines [2].
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The IR spectra were taken on a Specord IR-75 spectrometer in CHCl;. The "H NMR spectra were taken
on a Bruker AC-200 spectrometer at 200 MHz in CDCl; with TMS as the internal standard. The mass spectra
were taken on an Agilent 5973N mass spectrometer.

2-Nitro-1-phenylethanone was obtained according to Gavrilin [3]. The synthesis of 3-amino-
1-cyclopropyl-2-buten-1-one (1b) was described in our previous work [1].

Nitropyridines 2 (General Method). A solution of nitroacetophenone (0.99 g, 6 mmol), corresponding
enamine la-d (6 mmol), and ethyl orthoformate (3 ml, 18 mmol) in acetic acid (5 ml) was stirred for 48 h in
an inert gas atmosphere at 30°C. The excess of the reagents was distilled off in vacuum. The residue was heated
at reflux with activated charcoal in 20 ml ethanol and filtered. After cooling, the crystalline precipitate was
filtered off. Nitropyridines 2a-d were recrystallized from petroleum ether (40-70°C).
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3-Acetyl-2-methyl-5-nitro-6-phenylpyridine (2a) was obtained in 44% yield; mp 92-93°C. IR
spectrum, v, cm™: 1680 (C=0); 1550, 1340 (NOy,). '"H NMR spectrum, 6, ppm: 2.66 (3H, s, CH;); 2.89 (3H, s,
COCH,); 7.50-7.58 (3H, m, C¢Hs); 7.93-8.01 (2H, m, C¢H5); 8.45 (1H, s, H-4). Mass spectrum, m/z (L1, %): 257
[M+1]7 (10), 256 [M]" (54), 228 (21), 227 (12), 184 (15), 183 (13), 167 (24), 166 (11), 81 (44), 77 (10),
43 (100). Found, %: C 65.64; H 4.57; N 11.19. C4H,N,0;. Calculated, %: C 65.62; H 4.72; N 10.93.

3-Cyclopropylcarbonyl-2-methyl-5-nitro-6-phenylpyridine (2b) was obtained in 40% yield;
mp 105-106°C. IR spectrum, v, cem™: 1690 (C=0); 1540, 1350 (NO,). '"H NMR spectrum, 6, ppm: 1.13-1.23
(2H, m, CH,); 1.32-1.39 (2H, m, CH,); 2.43 (1H, m, CH); 2.82 (3H, s, CH3); 7.43-7.50 (3H, m, C¢Hs); 7.54-7.60
(2H, m, C¢Hs); 8.45 (1H, s, H-4). Mass spectrum, m/z (I, %): 283 [M+1]" (20), 282 [M]" (100), 281 (10), 254
(34), 253 (20), 252 (14), 241 (16), 237 (15), 236 (12), 225 (12), 222 (11), 184 (13), 183 (20), 168 (12), 167 (72),
166 (37), 140 (17), 139 (20), 126 (27), 109 (17), 81 (78), 77 (18), 76 (12), 63 (15), 44 (14), 41 (73), 40 (13), 39
(21). Found, %: C 68.58; H 4.93; N 10.13. CcH4N,05. Calculated, %: C 68.07; H 5.00; N 9.92.

3-Benzoyl-2-methyl-5-nitro-6-phenylpyridine (2¢) was obtained in 25% yield; mp 79-80°C. IR
spectrum, v, cm™: 1670 (C=0); 1560, 1340 (NO,). "H NMR spectrum, J, ppm: 2.67 (3H, s, CH3); 7.45-7.87
(10H, m, C¢Hs, COC¢Hs); 8.13 (1H, s, H-4). Mass spectrum, m/z (I, %): 319 [M+1]" (7), 318 [M]" (26), 105
(100), 81 (14), 77 (74), 51 (15). Found, %: C 71.35; H 4.59; N 8.56. C;yH4N,O;. Calculated, %: C 71.69;
H 4.43; N 8.80.

Ethyl (2-methyl-5-nitro-6-phenyl)nicotinate (2d) was obtained in 40% yield; mp 65-66°C. IR
spectrum, v, cem™: 1725 (CO,EY); 1550, 1345 (NOy). "H NMR spectrum, o, ppm (J, Hz): 1.44 (3H, J=7.1,
CH,CHs); 2.97 (3H, s, CH3); 4.44 (2H, q, J= 7.1, CH,CHj;); 7.43-7.50 (3H, m, C¢Hs); 7.52-7.61 (2H, m, C¢Hs);
8.59 (1H, s, H-4). Found, %: C 65.69; H 4.74; N 9.64. C,5H4N,0,, Calculated, %: C 65.93; H 4.93; N 9.79.

This work was carried out with the financial support of the Russian Basic Research Fund
(Grant 07-03-00783-a).

REFERENCES

1. G. P. Sagitullina, A. K. Garkushenko, E. G. Atavin, and R. S. Sagitullin, Mendeleev Commun., 19, 155
(2009).

2. T. Kametani, K. Ogasawara, and T. Yamanaka, J. Chem. Soc., C, 1006 (1968).

3. G. F. Gavrilin, L. U. Bykova, T. D. Rogachkova, E. I. Novikova, and G. S. Savel'eva, Khim.-Farm. Zh.,

7, No. 3,43 (1973).

1148



	Chemistry of Heterocyclic Compounds, Vol. 45, No. 9, 2009


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /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 false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


