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THREE-COMPONENT SYNTHESIS OF 6-ARYL- 

4-METHYL-2-OXO-1,2,3,6-TETRAHYDROPYRIMIDINE- 

5-(N-ARYL)CARBOXAMIDES 

 
 V. L. Gein1*, T. M. Zamaraeva1, A. A. Kurbatova1, and M. I. Vakhrin1 

 
A three-component synthesis using acetoacetanilides and a mixture of an aromatic aldehyde and urea 
yields 6-aryl-4-methyl-2-oxo-1,2,3,6-tetrahydropyrimidine-5-(N-aryl)carboxamides. 
 
Keywords: N-arylamides, 6-aryl-4-methyl-2-oxo-1,2,3,6-tetrahydropyrimidine-5-(N-aryl)carboxamides, 
urea, three-component synthesis. 

  
 Different variants of carrying out the Biginelli reaction have been reported in the literature. However, these 
basically deal with the interaction of acetylpyruvate esters with urea and aromatic aldehydes [1-4]. We have 
previously shown that 6-aryl-4-methyl-2-thioxo-1,2,3,6-tetrahydropyrimidine-5-(N-aryl)carboxamides are formed 
in the reaction of acetylacetic acid N-arylamides with a mixture of an aromatic aldehyde and thiourea [5]. 
 In continuing this investigation we have, for the first time, carried out a three-component condensation 
of acetoacetanilides, urea, and aromatic aldehydes which give the 6-aryl-4-methyl-2-oxo-1,2,3,6-tetrahydro-
pyrimidine-5-(N-aryl)carboxamides 1a-k. In the course of this study it was found that the reaction occurs 
without solvent at 120-150ºC over 5-7 min. 
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1 а–e R = H, a R1= H, b R1 = 4-NO2, с R
1 = 4-Cl, d R1 = 3-NO2, е R

1 = 2-Cl; f–h R = 2-Me, f R1 = H,  

g R1 = 3-NO2, h R1 = 2-OMe; i R = 2,4-Me2, R
1 = H; j,k R = 2-MeО, j R1 = H, k R1 = 4-Cl 

 
 Compounds 1a-k are colorless, crystalline materials which are soluble in chloroform, DMF, and DMSO, 
and with heating in ethanol or acetic acid, but insoluble in water. 
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 The IR spectra of compounds 1a-k show absorption bands for amide stretching at 1660-1680, the C=C 
bonds at 1600-1620, and NH bonds at 3150-3200 cm-1. 
 The 1H NMR spectra of the compounds are characterized by the presence of signals for the aromatic 
protons together with the associated methyl group protons singlet at 1.79-2.15 ppm, a doublet at 5.20-5.67 
(J1,6 = 1.8-2.4 Hz) for the H-6 proton, two signals for the N(3)–H proton at 8.12-8.98, two doublets at 7.05-7.84 
for the pyrimidine ring N(1)–H proton, and a singlet at 8.74-9.78 ppm for the NH group proton. 
 The position of the N(1)–H proton signal was established in a series of experiments with suppression of 
the resonance frequency of the side chain NH protons, the N(1)–H and N(3)–H protons. Suppression of the 
resonance frequency for the N(1)–H proton caused the H-6 proton signal to become a singlet. Two signals for 
the H-3 proton were seen in DMSO solution which points to the existence of the compound in two tautomeric 
forms with two closely placed signals for OH and NH group protons. 
 The mass spectrum of compound 1i shows a molecular ion peak at 335 for M+ with fragment ion peaks 
having m/z 121 for [Me2C6H3NH]+ and 77 for [Ph]+ thus confirming this structure. 
 

 
EXPERIMENTAL 
 

 IR spectra were recorded on a Specord M-80 instrument using vaseline oil and 1H NMR spectra of a 
Bruker 500 spectrometer (500 MHz) using DMSO-d6 with TMS as internal standard. Mass spectra were 
obtained on a Finnigan MAT Incos-50 instrument with ionization energy 70 eV. 
 Compounds 1a-k (General Method). A mixture of the acetoacetanilide (0.01 mol), the benzaldehyde 
(0.01 mol), and urea (0.01 mol) was held for 5-7 min at 120-150ºC until evolution of gas ceased. The reaction 
mixture was then cooled, treated with ethanol, and the crystals formed were filtered off and recrystallized from 
alcohol. 
 4-Methyl-2-oxo-N,6-diphenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1a). Yield 58%; mp 
246-248ºC (alcohol). IR spectrum, , cm-1: 1600 (C=C), 1675 (CON), 3200 (NH). 1H NMR spectrum, , ppm (J, 
Hz): 2.04 (3H, s, 4-CH3); 5.32 (1H, d, J1,6 = 2.4, H-6); 7.44 (10H, m, 2 Ph); 7.48 (1H, d, J1,6 = 2.4, H-1); 8.61 
and 8.62 (1H, 2s, 3-NH and 2-OH); 9.43 (1H, s, NH). Found, %: C 70.48, 70.26; H 5.64, 5.49; N 13.82, 13.72. 
C18H17N3O2. Calculated, %: C 70.34; H 5.58; N 13.67. 
 4-Methyl-6-(4-nitrophenyl)-2-oxo-N-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1b). 
Yield 62%; mp 256-258ºC (alcohol). IR spectrum, , cm-1: 1620 (C=C), 1680 (CON), 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 2.03 (3H, s, 4-CH3); 5.51 (1H, d, J1,6 = 1.8, H-6); 7.39 (9H, m, Ph, NO2C6H4); 7.76 
(1H, d, J1,6 = 1.8, H-1); 8.89 and 8.90 (1H, 2s, 3-NH and 2-OH); 9.63 (1H, s, NH). Found, %: C 61.49, 61.23; 
H 4.62, 4.48; N 15.79, 15.99. C18H16N4O4. Calculated, %: C 61.36; H 4.58; N 15.90. 
 6-(4-Chlorophenyl)-4-methyl-2-oxo-N-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1c). 
Yield 82%; mp 244-246ºC (alcohol). IR spectrum, , cm-1: 1610 (C=C), 1660 (CON), 3150 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 2.02 (3H, s, 4-CH3); 5.33 (1H, d, J1,6 = 2.4, H-6); 7.27 (9H, m, Ph, ClC6H4); 7.55 (1H, 
d, J1,6 = 2.4, H-1); 8.77 and 8.79 (1H, 2s, 3-NH and 2-OH); 9.56 (1H, s, NH). Found, %: C 63.16, 63.39; H 4.79, 
4.67; N 12.43, 12.18. C18H16ClN3O2. Calculated, %: C 63.25; H 4.72; N 12.29. 
 4-Methyl-6-(3-nitrophenyl)-2-oxo-N-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1d). 
Yield 72%; mp 262-264ºC (alcohol). IR spectrum, , cm-1: 1600 (C=C); 1670 (CON); 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 2.05 (3H, s, 4-CH3); 5.45 (1H, d, J1,6 = 2.4, H-6); 7.46 (9H, m, Ph, NO2C6H5); 7.66 
(1H, d, J1,6 = 2.4, H-1); 8.78 and 8.80 (1H, 2s, 3-NH and 2-OH); 9.50 (1H, s, NH). Found, %: C 61.20, 61.44; 
H 4.68, 4.49; N 16.04, 15.83. C18H16N4O4. Calculated, %: C 61.32; H 4.58; N 15.94. 
 6-(2-Chlorophenyl)-4-methyl-2-oxo-N-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1e). 
Yield 78%; mp 226-228ºC (alcohol). IR spectrum, , cm-1: 1610 (C=C), 1680 (CON), 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 2.02 (3H, s, 4-CH3); 5.42 (1H, d, J1,6 = 2.4, H-6); 7.52 (9H, m, Ph, ClC6H4); 7.84 (1H, 
d, J1,6 = 2.4, H-1). 8.65 and 8.66 (1H, 2s, 3-NH and 2-OH); 9.65 (1H, s, NH). Found, %: C 63.16, 63.39; H 4.79, 
4.67; N 12.18, 12.43. C18H16ClN3O2. Calculated, %: C 63.25; H 4.72; N 12.29. 
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 4-Methyl-N-(2-methylphenyl)-2-oxo-6-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1f). 
Yield 27%; mp 232-234ºC (alcohol). IR spectrum, , cm-1: 1600 (C=C), 1675 (CON), 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 1.79 (3H, s, 4-CH3); 2.24 (3H, s, CH3C6H4); 5.30 (1H, d, J1,6 = 2.4, H-6); 7.42 (1H, d, 
J1,6 = 2.4, H-1); 7.44 (9H, m, Ph, CH3C6H4); 8.54 and 8.56 (1H, 2s, 3-NH and 2-OH); 8.83 (1H, s, NH). Found, 
%: C 71.27, 70.93; H 5.85, 6.02; N 13.19, 12.97. C19H19N3O2. Calculated, %: C 71.01; H 5.96; N 13.07. 
 4-Methyl-N-(2-methylphenyl)-6-(3-nitrophenyl)-2-oxo-1,2,3,6-tetrahydropyrimidine-5-carbox-
amide (1g). Yield 64%; mp 225-227ºC (alcohol). IR spectrum, , cm-1: 1620 (C=C), 1660 (CON), 3200 (NH). 
1H NMR spectrum, , ppm (J, Hz): 1.82 (3H, s, 4-CH3); 2.21 (3H, s, CH3C6H4); 5.46 (1H, d, J1,6 = 2.4, H-6); 
7.48 (8H, m, NO2C6H4, CH3C6H4); 7.80 (1H, d, J1,6 = 2.4, H-1); 8.98 and 8.99 (1H, 2s, 3-NH and 2-OH); 9.89 
(1H, s, NH). Found, %: C 62.38, 62.18; H 4.82, 5.04; N 15.39, 15.18. C19H18N4O4. Calculated, %: C 62.29; 
H 4.95; N 15.29. 
 4-Methyl-N-(2-methylphenyl)-6-(2-methoxyphenyl)-2-oxo-1,2,3,6-tetrahydropyrimidine-5-carbox-
amide (1h). Yield 59%; mp 210-212ºC (alcohol). IR spectrum, , cm-1: 1600 (C=C), 1670 (CON), 3200 (NH). 
1H NMR spectrum, , ppm (J, Hz): 1.88 (3H, s, 4-CH3); 2.10 (3H, s, CH3C6H4); 3.70 (3H, s, CH3O); 5.67 (1H, 
d, J1,6 = 2.4, H-6); 7.05 (1H, d, J1,6 = 2.4, H-1); 7.17 (8H, m, CH3C6H4, CH3OC6H4); 8.64 and 8.65 (1H, 2s, 
3-NH and 2-OH); 8.88 (1H, s, NH). Found, %: C 68.25, 68.48; H 6.12, 5.95; N 11.03, 12.12. C20H21N3O3. 
Calculated, %: C 68.36; H 6.02; N 11.96. 
 4-Methyl-N-(2,4-dimethylphenyl)-2-oxo-6-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1i) 
Yield 27%; mp 257-259ºC (alcohol). IR spectrum, , cm-1: 1620 (C=C), 1680 (CON), 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 1.81 (3H, s, 4-CH3); 2.06 and 2.18 (6H, s, (CH3)2C6H3); 5.38 (1H, d, J1,6 = 2.5, H-6); 
7.23 (8H, m, (CH3)2C6H3, Ph); 7.26 (1H, d, J1,6 = 2.5, H-1); 8.64 and 8.65 (1H, 2s, 3-NH and 2-OH); 8.89 (1H, 
s, NH). Found, %: C 71.51, 71.73; H 6.28, 6.42; N 12.41, 12.64. C20H21N3O2. Calculated, %: C 71.62; H 6.31; 
N 12.53. 
 4-Methyl-N-(2-methoxyphenyl)-2-oxo-6-phenyl-1,2,3,6-tetrahydropyrimidine-5-carboxamide (1j). 
Yield 58%; mp 175-177ºC (alcohol). IR spectrum, , cm-1: 1600 (C=C); 1675 (CON), 3200 (NH). 1H NMR 
spectrum, , ppm (J, Hz): 2.15 (3H, s, 4-CH3); 3.64 (3H, s, CH3O); 5.20 (1H, d, J1,6 = 2.5, H-6); 7.51 (1H, d, 
J1,6 = 2.5, H-1); 7.52 (9H, m, CH3OC6H4, Ph); 8.12 and 8.14 (1H, 2s, 3-NH and 2-OH); 8.74 (1H, s, NH). 
Found, %: C 67.51, 67.76; H 5.74, 5.52; N 12.36, 12.56. C19H19N3O3. Calculated, %: C 67.64; H 5.68; N 12.45. 
 6-(4-Chlorophenyl)-4-methyl-N-(2-methoxyphenyl)-2-oxo-1,2,3,6-tetrahydropyrimidine-5-carbox-
amide (1k). Yield 63%; mp 213-215ºC (alcohol). IR spectrum, , cm-1: 1610 (C=C), 1680 (CON), 3200 (NH). 
1H NMR spectrum, , ppm (J, Hz): 2.14 (3H, s, 4-CH3); 3.66 (3H, s, CH3O); 5.24 (1H, d, J1,6 = 2.5, H-6); 7.53 
(8H, m, CH3OC6H4, ClC6H4); 7.64 (1H, d, J1,6 = 2.5, H-1); 8.34 (1H, s, NH); 8.87 and 8.89 (1H, 2s, 3-NH and 
2-OH). Found, %: C 61.51, 61.26; H 4.98, 4.72; N 11.39, 11.21. C19H18N3ClO3. Calculated, %: C 61.38; H 4.88; 
N 11.30. 
 
 
REFERENCES 
 
1. S. O. Kappe, J. Org. Chem., 62, 7201 (1997). 
2. S. O. Kappe, Heterocycles, 45, 1976 (1997). 
3. O. V. Fedorova, M. S. Zhidovinova, G. L. Rusinov, and I. G. Ovchinnikova, Izv. Akad. Nauk, Ser. 

Khim., 2389 (2003). 
4. S. V. Vdovina, L. V. Mustakimova, and V. A. Mamedov, Zh. Org. Khim., 44, 638 (2008). 
5. V. L. Gein, T. M. Zamaraeva, A. A. Zorina, and M. I. Vakhrin, Zh. Org. Khim., 45, 1591 (2009). 
 
 
 
 
858 


	Keywords: N-arylamides, 6-aryl-4-methyl-2-oxo-1,2,3,6-tetrahydropyrimidine-5-(N-aryl)carboxamides, urea, three-component synthesis.
	EXPERIMENTAL
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


