
Chemistry of Heterocyclic Compounds, Vol. 42, No. 1, 2006 

 

REACTION OF 2-(2-OXO-1,2-DIHYDRO- 

3H-INDOL-3-YLIDENE)ACETIC ACID 

ESTERS WITH 1,2-DIAMINES 

 
V. O. Kozminykh1, V. I. Goncharov2, E. N. Kozminykh1, and K. Sh. Lomidze1 

 
Keywords: 2-oxo-2,3-dihydro-1H-indol-3-yl derivatives of quinoxalin-2(1H)-ones and pyrido[2,3-b]-
pyrazin-3(2H)-one; 2-(2-oxo-1,2-dihydro-3H-indol-3-ylidene)acetic acid esters; reactions with 
1,2-diaminocyclohexane, o-phenylenediamine and 2,3-diaminopyridine. 

  
 The reaction of 3-(2-oxo-2-(het)arylethylidene)-1H-indol-2-ones with o-phenylenediamine leads to 
1,3-dihydrospiro[1,5-benzodiazepine-2,3'-indol]-2'(1'H)-ones [1-3], where the amino group of the reagent is 
added at the activated (het)aroyl acceptor of the exoethylene bond at the β-position (C(3) of the indole ring) 
followed by spiroheterocyclization with participation of the second o-amino functional group. We recently 
showed that in contrast to (het)aroyl derivatives of ylidene oxindoles, the structurally similar 2-(2-oxo-1,2-
dihydro-3H-indol-3-ylidene)acetic acid esters 1 react differently with monofunctional amines, forming the 
products of regioselective addition of the latter at the exoethylene bond in the α-position relative to the ester 
group: 2-amino-substituted 2-(2-oxo-2,3-dihydro-1H-indol-3-yl)acetic acid esters [4]. 
 For the first time we have established that treatment of 2-(2-oxo-1,2-dihydro-3H-indol-3-ylidene)acetic 
acid esters 1a or 1b with 1,2-diamines (1,2-diaminocyclohexane, o-phenylenediamine, or 2,3-diaminopyridine) 
when the mixture is boiled in ethanol leads to preparative yields of 2-oxo-2,3-dihydro-1H-indol-3-yl derivatives 
of octahydroquinoxalin-2(1H)-ones (2) and 3,4-dihydroquinoxalin-2(1H)-one (3) or accordingly 2-(2-oxo-2,3-
dihydro-1H-indol-3-yl)-1,4-dihydropyrido[2,3-b]pyrazin-3(2H)-one (4). 
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 Compounds 2-4 are formed as a result of regioselective addition of the amino group of the reagents at 
the exoethylene bond of the substrate 1, not at the β-C(3') position as might be assumed, but rather at the α-C(2) 
position relative to the ester unit, followed by heterocyclization with participation of the latter and the free 
o-amino group. 
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 The 1H NMR spectra were obtained on a Bruker DRX-500 (500 MHz) spectrometer, TMS, in DMSO-d6. 
The IR spectra were taken on a Specord M-80, thin film in nujol. 
 Reaction of 2-(2-Oxo-1,2-dihydro-3H-indol-3-ylidene)acetic Acid Esters with 1,2-Diamines. A 
mixture of 2-(2-oxo-1,2-dihydro-3H-indol-3-ylidene)acetic acid methyl ester 1a (1.01 g, 0.005 mol) or 2-(2-oxo-
1,2-dihydro-3H-indol-3-ylidene)acetic acid ethyl ester 1b (1.09 g, 0.005 mol) [5] and 1,2-diaminocyclohexane 
(0.57 g, 0.005 mol), o-phenylenediamine (0.54 g, 0.005 mol) or 2,3-diaminopyridine (0.55 g, 0.005 mol) in 
EtOH (50-70 ml) was boiled for 1.5-3 h. The precipitate was filtered out and recrystallized from EtOH or CHCl3. 
 3-(2-Oxo-2,3-dihydro-1H-indol-3-yl)octahydroquinoxalin-2(1H)-one (2). Yield 0.90 g (63%) (from 
the starting compound 1a); mp 242-243°C (with decomposition, from EtOH). 1H NMR spectrum, δ, ppm: 
1.08-2.40 (8H, group of signals, C(5)H2, C(6)H2, C(7)H2, C(8)H2); 2.62 (1H, group of signals, C(4a)H); 2.86 (1H, 
group of signals, C(8a)H); 3.27 (1H, s, N(1)H); 3.59 (1H, s, C(3)H); 4.08 (1H, s, C(3')H); 6.72-7.48 (4H, m, C6H4); 
10.10 (1H, s, N(1')H). 
 Mass spectrum (Finnigan MAT INCOS 50), m/z (Irel, %): 285 [M]+, (5), 256 [M–CO–H]+ (2), 203 (3), 

172 (2), 161 (3), 160 [M–C6H11–N=C=O]+ (3), 154 (7), 153 [M–C8H6NO]+ or [
N
H

N
H

O

= C8H13NO]+ (100, 

152 (3), 145 [C9H7NO]+ (4), 134 (5), 133 [M–C8H12N2O]+ or [
N
H

O = C8H7NO]+ (28), 125 [C6H11–

N=C=O]+ (6), 117 (4), 104 (9), 96 (5), 85 (5), 81 (8), 77 (4), 69 (4), 56 (5). Found, %: C 67.52; H 6.94; N 14.56. 
C16H19N3O2. Calculated, %: C 67.35; H 6.71; N 14.73. 
 3-(2-Oxo-2,3-dihydro-1H-indol-3-yl)-3,4-dihydroquinoxalin-2(1H)-one (3). Yield 1.10 g (79%) 
(from the starting compound 1a) or 0.95 g (68%) (from compound 1b); mp 234-235°C (with decomposition, 
from EtOH). IR spectrum, ν, cm-1: 3287 (N(4)Hamine), 3188 (N(1)Hamide), 1686, 1620 (COamide). 1H NMR spectrum, 
δ, ppm: 3.71 (1H, s, C(3)H); 4.58 (1H, s, C(3')H); 6.21 (1H, s, N(4)H); 6.57-7.22 (8H, m, C6H4); 10.02 (1H, s, 
N(1)H); 10.21 (1H, s, N(1')H). Found, %: C 68.56; H 4.90; N 14.88. C16H13N3O2. Calculated, %: C 68.81; H 4.69; 
N 15.05. 
 2-(2-Oxo-2,3-dihydro-1H-indol-3-yl)-1,4-dihydropyrido[2,3-b]pyrazin-3(2H)-one (4). Yield, 0.70 g 
(50%) (from the starting compound 1a); mp 252-253°C (with decomposition) (from CHCl3). 1H NMR spectrum, 
δ, ppm: 3.26 (1H, s, N(4)H); 3.85 (1H, s, C(2)H); 4.38 (1H, s, C(3')H); 6.45-7.78 (7H, m, C6H4, C5H3N); 9.84 (1H, 
br. s, N(1)H); 10.73 (1H, s, N(1')H). Found, %: C 63.97; H 4.48; N 19.72. C15H12N4O2. Calculated, %: C 64.28; H 
4.32; N 19.99. 
 
 
REFERENCES 
 
1. S. N. Bajpai, R. Jain, and K. C. Joshi, Indian J. Chem., 36B, 1005 (1997). 
2. K. Mogilaiah, and R. B. Rao, Indian J. Chem., 37B, 139 (1998). 
3. J. R. Kavali and B. V. Badami, J. Chem. Res. Synop., No. 12, 546 (2000). 
4. E. N. Kozminykh, A. N. Berezin, K. Sh. Lomidze, and V. O. Kozminykh, Selected Methods for 

Synthesis and Modification of Heterocycles [in Russian; V. G. Kartsev, ed.], IBS Press, Moscow (2004), 
Vol. 3, p. 535. 

5. E. N.  Kozminykh, E. S. Berezina, and V. O. Kozminykh, Zh. Obshch. Khim., 66, 1128 (1996). 
 
 

 
120 


	Chemistry of Heterocyclic Compounds, Vol. 42, No. 1, 2006
	REACTION OF 2-(2-OXO-1,2-DIHYDRO-
	3H-INDOL-3-YLIDENE)ACETIC ACID
	ESTERS WITH 1,2-DIAMINES
	V. O. Kozminykh1, V. I. Goncharov2, E. N. Kozminykh1, and K.




<<
  /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


