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INVESTIGATION OF NAPHTHYRIDINES.
16*. SYNTHESIS OF DERIVATIVES OF
2,5-DIOXO0-1,2,5,6,7,8-HEXAHYDRO-
1,6-NAPHTHYRIDINE-3-CARBOXYLIC
ACIDS FROM ANILIDES (HYDRAZIDES)
OF 6-OXO0O-2-STYRYLNICOTINIC ACIDS

A. B. Deyanov, M. E. Konshin, and Z. N. Semenova

Heating anilides (hydrazides) of 5-cyano-6-oxo-2-styrylnicotinic acids in polyphosphoric acid (PPA)
leads to amides of 7-aryl-2,5-dioxo-6-phenyl(amino)-1,2,5,6,7,8-hexahydro-1,6-naphthyridine-3-
carboxylic acids, which on heating with perchloric acid in acetic acid give the corresponding acids.

Keywords: anilides, hydrazides, 2,5-dioxo-1,2,5,6,7,8-hexahydro-1,6-naphthyridines, 6-0x0-2-
styrylnicotinic acids, cyclization.

Amides of 2-styrylnicotinic acid are cyclized on heating in PPA into derivatives of 5-0x0-5,6,7,8-
tetrahydro-1,6-naphthyridine [2]. The aim of the present work was to extend the limits of this reaction and to
obtain new derivatives of 1,6-naphthyridine from anilides and hydrazides of 5-cyano-6-oxo-2-styrylnicotinic
acid.

The investigations showed that ring closure in compounds 1a-d occurs on heating them in PPA at 165°C
for 3 h. Amides of 7-aryl-2,5-dioxo-6-phenyl(amino)-1,2,5,6,7,8-hexahydro-1,6-naphthyridine-3-carboxylic
acids 2a-d were formed in this way (Table 1).

0
Ncmw PPA or HCIO, R~ R
o~ N 7 CH,R! oo N CH,R!
la—f 2a-1i

1,2 aR'=4-Me,N, R’ = Ph; b R! =3-Br, R =Ph; ¢ R! =4-Me,N, R*=NH,; d R! = 3-Br,
R%>=NH,; e R! =4-MeO, R?> = Ph; 1f R' = 4-Br, R = NH,; 2 fR' = 4-Me,N, R?>= Ph,
g R!'=3-Br, R”?=Ph, h R' =4-Me,N, R? = NH,; i R' = 4-Br, R* = NH,; a-d R* = CONH,, e-i R* = COOH

* For Part 15 see [1].
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TABLE 1. Characteristics of Compounds 2a-i

Found. % Antimicrobial activity,
Empirical | omne A R o minimum inhibitory
Compound formula Calculated, % mp, °C Yield, % concentration (MIC), pg/ml
C H Br N St. aureus E. coli
2a Ca3H2N4O;5 68.64 5.51 o 13.92 262-263 41
68.71 5.33 14.20
2b C21H;6BIN;O; 57.58 3.68 18.24 9.59 216-218 44
57.79 3.39 18.52 9.76
2¢ C7H19Ns0; 59.81 5.61 - 20.52 213-215 42 500 1000
60.04 5.49 20.50
2d CisH3BrN,4O; 47.76 347 21.18 14.85 259-262 37
48.00 3.27 20.90 14.63
2e CxHisN,Os 67.69 4.65 o 7.18 276-278 41 500 500
67.40 4.92 6.87
2f Ca3HiN;O4 68.47 5.25 - 10.42 268-270 34 500 500
68.76 5.33 10.66
2g C2H;sBrN,O4 57.40 3.44 18.19 6.38 240-242 48 125 500
57.67 3.28 18.25 6.50
2h C7H1sN4O4 59.64 530 o 16.36 238-241 62 1000 1000
59.76 5.01 16.49
2i CisH12BrN;04 47.64 3.20 21.13 10.11 201-204 69 500 1000
47.67 2.95 21.39 10.84




The IR spectra of naphthyridines 2a-d, unlike the spectra of the corresponding compounds 1a-d [3], did
not contain absorption bands for nitrile group but had absorption bands at 1668-1676 cm™ (C=0 amide) and also
bands for the stretching vibrations of the amide N—H group at 3462-3480 cm™. In the 'H NMR spectra of
compounds 2, in difference to the spectra of the initial anilides and hydrazides 1, proton signals appeared at
7.19-7.67 (2H, br. s, CONH,), 3.32-3.48 (2H, d, CH,), and 5.37-5.52 ppm (1H, t, CH).

In the mass spectrum of compound 2a the molecular ion 402* [M]" splits off a molecule of water and is
converted into the 384 ion [M-H,0]"". Further fragmentation of this ion is linked either with loss of a molecule of
HCN, which is characteristic of nitriles [4], or with detachment of phenylnitrene. Detachment of a molecule of
HCN leads to the formation of the stable 357 ion, the intensity of the peak of which is 100%, which is probably
determined by the distribution of the positive charge inside the formed aromatic pyridine ring. Fragmentation of
the 357 ion proceeds in three directions (fission of O-, CO-, and CH,=N-Me) with the formation of 341, 329, and
314 ions respectively. The latter eliminates either phenyl and gives a 237 ion or phenylnitrene and forms the 223
ion. On detachment of phenylnitrene from the 384 [M-H,O]" ion the 293 ion is formed which sequentially
eliminates hydrogen cyanide and a fragment of dimethylamine with the emergence of the stable 266 and 223
ions.

It was further established that 7-aryl-2-oxo0-1,2,5,6,7,8-hexahydro-6-phenyl(amino)-1,6-naphthyridine-3-
carboxylic acids 2e-i were formed on heating a solution of stilbazoles la-c,e,f in glacial acetic acid in the
presence of perchloric acid.

The 'H NMR spectra of naphthyridines 2e-i differed from the spectra of compounds 1a-c,e,f [3] by the
absence of a broadened singlet for the NH, group at 7.19-7.67 ppm and by the presence of a singlet for the
carboxyl group proton at 8.68-9.31 ppm, and in the IR spectrum by the presence of bands at 1704-1744 (C=0O
carboxyl group) and at 3555-3580 cm™ (O-H).

The antimicrobial activity of compounds 2c¢,e-i was studied in relation to Staphylococcus aureus and
Escherichia coli. The minimum inhibitory concentration (MIC) was determined by serial dilution [5].
Ethacridine lactate was used as reference standard and inhibits growth of both St. aureus and E. coli at
concentration of 500 pg/ml. The investigations showed that the majority of the compounds did not supersede the
reference standard in activity towards St. aureus but compound 2g was 4 times more potent.

EXPERIMENTAL

The IR spectra were obtained on a UR 20 instrument in CCly, ¢ = 0.05 M (compound 2e) and in nujol
(remaining compounds). The '"H NMR spectra were recorded on a PC 60 (60 MHz) spectrometer in DMSO-dg,
internal standard was HMDS (8 0.05 ppm). The mass spectra were obtained on a MX 1303 instrument with
direct insertion of samples into the ion source, ionizing voltage was 70 eV, reference standard was *’Hg.

Amides of 6-Amino(phenyl)-7-aryl-2,5-dioxo-1,2,5,6,7,8-hexahydro-1,6-naphthyridine-3-carboxylic
Acids 2a-d. The appropriate compound 1a-d (0.01 mol) was heated with PPA (10 ml) for 3 h at 165°C. The
mixture was poured into water (100 ml) and neutralized with ammonia solution. The solid was filtered off, and
crystallized from dioxane (compound 2a) or aqueous ethanol (compounds 2b-d). IR spectrum, v, cm™:
3366-3396, 3172-3194 (CONH,), 3360-3480 (N-H), 1668-1684 (C3—C=0), 1656-1672 (C(;=0), 1632-1664
(C55=0); compounds 2¢,d 3272-3280, 3208 (NH,). 'H NMR spectrum, o, ppm: 8.43-8.78 (1H, s, H-4);
7.25-7.65 (1H, s, NH); 7.19-7.67 (2H, s, CONH,); 5.08-5.37 (1H, t, H-7); 3.32-3.50 (2H, d, H-8); compounds
2a,b 6.96-7.42 (9H, m, arom.); compounds 2¢,d 6.68-7.00 (4H, m, C¢H,); 3.77-4.18 (2H, s, NH,). Mass
spectrum of compound 2a, m/z (I, %): 402 (97) [M]", 384 (26), 357 (100), 341 (12), 329 (25), 314 (19),
293 (67), 266 (98), 237 (52), 223 (99), 183 (25), 146 (26), 134 (66).

* Here and subsequently m/z values are given for ion peaks.
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6-Amino(phenyl)-7-aryl-1,5-dioxo-1,2,5,6,7,8-hexahydro-1,6-naphthyridine-3-carboxylic  Acids
2e-i. The appropriate compound 1a-c,e,f (0.01 mol) was added to freshly prepared solution (30 ml) of perchloric
acid in glacial acetic acid with a small amount of acetic anhydride (perchloric acid content 10-12%). The mixture
was heated at ~100°C for 2 h, poured into water (150 ml), and neutralized with sodium bicarbonate solution. The
solid was filtered off and crystallized from aqueous DMF. IR spectrum, v, cm™: 3530-3589 (COOH), 3372-3452
(N-H), 1704-1744 (C;3-C=0), 1642-1682 (C(=0), 1620-1668 (C(5=0), compounds 2h,i 3280-3288, 3206-
3212 (NH,). '"H NMR spectrum, 8, ppm: 8.68-9.31 (H, s, COOH); 8.46-8.78 (1H, s, H-4); 7.07-7.65 (1H, s, NH);
5.05-5.55 (1H, t, H-7); 3.24-3.76 (2H, d, 2H-8); compounds 2e-g 6.87-7.48 (9H, m, arom.); compounds 2h,i
6.68-6.97 (4H, m, C¢H,); 4.01-4.39 (2H, s, NH,).

REFERENCES

1. S. V. Ukhov and M. E. Kon'shin, Khim. Geterotsikl. Soedin., 92 (1992).

2. V. L. Sigova and M. E. Kon'shin, Khim. Geterotsikl. Soedin., 783 (1984).

3. A. B. Deyanov and M. E. Konshin, Khim. Geterotsikl. Soedin., 547 (2004).

4. P. B. Terent'ev and A. P. Stankyavichus, Mass Spectroscopic Analysis of Biologically Active Nitrogen

Bases [in Russian], Mokslas, Vilnius (1987).
5. G. B. Pershin, Methods of Experimental Chemotherapy [in Russian]|, Meditsina, Moscow (1959),
pp- 109, 456.

1563



	Chemistry of Heterocyclic Compounds, Vol. 40, No. 12, 2004
	INVESTIGATION OF NAPHTHYRIDINES.
	16*. SYNTHESIS OF DERIVATIVES OF
	2,5-DIOXO-1,2,5,6,7,8-HEXAHYDRO-
	1,6-NAPHTHYRIDINE-3-CARBOXYLIC
	ACIDS FROM ANILIDES (HYDRAZIDES)
	OF 6-OXO-2-STYRYLNICOTINIC ACIDS
	A. B. Deyanov, M. E. Konshin, and Z. N. Semenova




<<
  /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


