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CYCLIZATION OF CHALCONES 

TO ISOXAZOLE AND PYRAZOLE 

DERIVATIVES 

 
A. Voskienė1 and V. Mickevičius1* 

 
A series of pyrazole and isoxazole derivatives were obtained by the condensation of the chalcones with 
hydrazine, phenylhydrazine, and hydroxylamine. All compounds were characterized using NMR, IR, and 
MS techniques. 
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 Chalcones are convenient intermediate compounds for the synthesis of five-, six-, and seven-membered 
heterocycles often exhibiting biological activity. Pyrazole and isoxazole derivatives constitute an interesting 
class of heterocycles due to their synthetic versatility and effective biological activities. Isoxazole derivatives 
represent a unique class of nitrogen- and oxygen-containing five-membered heterocycles, and they are 
associated with a wide spectrum of biological effects such as antiviral [1], anthelmintic [2], anti-inflammatory 
[3], anticonvulsant [4], anticancer [5], etc. Pyrazolines display various biological activities such as antimicrobial 
[6], antifungal [7], antidepressant [8], immunosuppressive [9], anticonvulsant [10], antitumor [11], antiamoebic 
[12], antibacterial [13], and anti-inflammatory [14]. β-Aminopropionic acid (β-alanine) is the simplest β-amino 
acid. It is the most important component of numerous biologically active compounds such as vitamin B5 
(pantothenic acid), penicillins, cephalosporins, and peptides [15]. The synthetic N-substituted β-alanines are 
growth stimulators for agricultural crops [16-18]. It is probable that the new compounds containing fragments of 
the above-mentioned compounds exhibit biological activity themselves. 
 We continue our study of the chemistry of N-substituted amino acids and their derivatives. The starting 
compounds 1-3 were synthesized by condensation of N-(4-acetylphenyl)-β-alanine with aromatic aldehydes 
[19]. In this work, heating chalcones 1 and 2 under reflux with hydroxylamine in ethanol in the presence of 
sodium ethoxide gave disubstituted dihydroisoxazoles 5 and 6. Under different conditions, when pyridine was 
used as a base, we succeeded in synthesizing isoxazole derivative 7. 
 In the IR spectrum of compound 7, the absorption band of the C=N group appeared at 1563 cm–1. The 
1H NMR spectrum for compound 6 showed proton signals of the isoxazoline moiety as an ABX type spin 
system, and the proton signals were observed as double doublets due to the spin coupling. The signal of 
heterocyclic proton in compound 7 was observed at 7.02 ppm. 
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1, 5, 10 R = Ph; 2, 6-9 R = 4-MeOC6H4; 3, 11 R = 4-ClC6H4

 
 One of the most convenient methods for the synthesis of pyrazolines is the reaction of α,β-unsaturated 
ketones or aldehydes with hydrazine hydrate and its derivatives [20]. In this work, condensation of 
N-(styrylcarbonylphenyl)-β-alanines 1-3 with hydrazine hydrate and phenylhydrazine was carried out in alcohol 
under reflux. It was noticed that in the reaction with hydrazine hydrate pyrazoline ring 8 was formed already 
after 4 h, while the reaction with phenylhydrazine lasted for 12-20 h. When ethanol was used as a solvent in this 
reaction the yield of pyrazolines 9-11 was lower (30-61%), but they were more pure, and there was no need to 
purify them by column chromatography. 
 
 
EXPERIMENTAL 
 
 The 1H and 13C NMR spectra were recorded on a Varian Unity Inova 300 spectrometer (300 and 75 MHz 
respectively) in DMSO-d6 operating in the Fourier transform mode with TMS as an internal standard. Melting 
points were determined on an automatic melting point apparatus APA1 and are uncorrected. The IR spectra were 
determined in potassium bromide pellets on a Perkin-Elmer FT-IR system spectrum GX spectrometer. Mass 
spectra were obtained on a Waters (Micromas) ZQ 2000 spectrometer, APCI, 20 V. Silica gel plates (Silufol 
UV-254) were used for analytical purposes. Elemental analysis was carried out on the CHN analyzer CE 440. 
 3-[4-(5-Aryl-4,5-dihydroisoxazol-3-yl)phenylamino]propanoic Acids 5, 6. (General Method). To a 
freshly prepared sodium alkoxide solution (0.30 g, 13 mmol of sodium metal in 20 ml of absolute ethanol) 
4.6 mmol of the corresponding chalcone (1, 2) and hydroxylamine (0.32 g, 4.6 mmol) were added. The mixture 
was heated under reflux for 6 h, then diluted with 20 ml of water and acidified with acetic acid to pH 6. The 
precipitate was filtered off and washed with water. The crude product was purified by twice-repeated 
precipitation from 10% NaOH solution with acetic acid to pH 6. 
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 3-[4-(5-Phenyl-4,5-dihydroisoxazol-3-yl)phenylamino]propanoic Acid (5). Yield 0.86 g (60%); mp 
167-168oC. 1H NMR spectrum, δ, ppm (J, Hz): 2.50 (2H, t, J = 6.7, CH2CO); 3.25 (1H, dd, JAX = 8.3, 
JAB = 16.8, HA-4); 3.28 (2H, t, J = 6.7, NHCH2); 3.75 (1H, dd, JBX = 10.6, JAB = 16.8, HB-4); 5.60 (1H, dd, 
JAX = 8.2, JBX = 10.6, HX-5); 6.19 (1H, br. s, NH); 6.59-7.44 (9H, m, H Ar); 11.95 (1H, br. s, COOH). Found, 
%: C 69.81; H 5.77; N 9.11. C18H18N2O3. Calculated, %: C 69.66; H 5.85; N 9.03. 
 3-{4-[5-(4-Methoxyphenyl)-4,5-dihydroisoxazol-3-yl]phenylamino}propanoic Acid (6). Yield 0.97 g 
(61%); mp 146-147oC. 1H NMR spectrum, δ, ppm (J, Hz): 2.50-2.53 (2H, m, CH2CO); 3.30-3.31 (3H, m, 
NHCH2; HA-4); 3.70 (1H, dd, JBX = 10.5, JAB = 16.8, HB-4); 3.74 (3H, s, CH3); 5.54 (1H, dd, JBX = 10.3, 
JAX = 8.8, HX-5); 6.21 (1H, br. s, NH); 6.61, 7.43 (4H, two d, J = 8.8, H Ar); 6.93, 7.30 (4H, two d, J = 8.7, H Ar); 
12.18 (1H, br. s, COOH). Mass spectrum, m/z (I, %): 341 [M+H]+ (100). Found, %: C 67.39; H 5.76; N 8.09. 
C19H20N2O4. Calculated, %: C 67.05; H 5.92; N 8.23. 
 3-{4-[5-(4-Methoxyphenyl)isoxazol-3-yl]phenylamino}propanoic Acid (7). A mixture of chalcone 2 
(1.2 g, 3.7 mmol) and hydroxylamine (0.77 g, 11 mmol) was dissolved in 8 ml of 2-propanol, then 2 ml of 
pyridine was added and the mixture was heated under reflux for 6 h. The solvent was evaporated under reduced 
pressure. The precipitated product was washed with water (3×20 ml) and purified by twice-repeated 
precipitation from 10% NaOH solution with acetic acid to pH 5-6. Yield 0.52 g (42%); mp 258-259oC. IR 
spectrum, ν, cm–1: 1513 (C=N), 1614 (C=O), 3121 (NH), 3393 (OH). 1H NMR spectrum, δ, ppm (J, Hz): 
2.32-2.35 (2H, m, CH2CO); 3.27-3.31 (2H, m, NCH2); 3.79 (3H, s, CH3); 6.34 (1H, br. s, NH); 6.66, 7.55 (4H, 
two d, J = 8.1, H Ar); 7.02, 7.76 (4H, two d, J = 8.7, H Ar); 7.02 (1H, s, CH). Mass spectrum, m/z (I, %): 339 
[M+H]+ (100). Found, %: C 67.52; H 5.40; N 8.17. C19H18N2O4. Calculated, %: C 67.45; H 5.36; N 8.28. 
 3-{4-[5-(4-Methoxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl]phenylamino}propanoic Acid (8). A 
solution of chalcone 2 (1.0 g, 3.1 mmol) and hydrazine hydrate (0.62 g, 12 mmol) in ethanol (10 ml) was 
refluxed for 4 h, then left at room temperature for 12 h. The resulting precipitate was filtered off and washed 
with ethanol and ether. Yield 0.88 g (85%); mp 101-102oC (ethanol). 1H NMR spectrum, δ, ppm (J, Hz): 
2.41-2.53 (2H, m, CH2CO); 2.71 (1H, dd, JAX = 10.6, JAB = 16.1, HA-4); 3.23-3.34 (3H, m, HB-4, NHCH2); 3.73 
(3H, s, CH3); 4.68 (1H, t, JAX = 10.4, HX-5); 6.55-7.75 (10H, m, H Ar, NNH, NHCH2). Mass spectrum, m/z 
(I, %): 340 [M+H]+ (100). Found, %: C 67.39; H 6.41; N 12.13. C19H21N3O3. Calculated, %: C 67.24; H 6.24; 
N 12.38. 
 3-{4-[5-(4-Methoxyphenyl)-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl]phenylamino}propanoic Acid (9). 
A solution of chalcone 2 (1.0 g, 3,1 mmol) and phenylhydrazine (0,49 g, 4,5 mmol) in methanol (15 ml) was refluxed 
for 20 h. After cooling, the resulting precipitate was filtered off and washed with methanol and ether. Yield 0.78 g 
(61%); mp 175-176oC (methanol). IR spectrum, ν, cm–1: 1600 (C=N), 1713 (C=O), 3343–3288 (OH). 1H NMR 
spectrum, δ, ppm (J, Hz): 2.51-2.53 (2H, m, CH2CO); 2.96 (1H, dd, JAX = 6.2, JAB = 17.2, HA-4); 3.29 (2H, t, J = 6.4, 
NCH2); 3.70 (3H, s, CH3); 3.78 (1H, dd, JBX = 11.9, JAB = 17.2, HB-4); 5.27 (1H, dd, JAX = 6.2, JBX = 11.7, HX-5); 
6.06 (1H, br. s, NH); 6.59-7.50 (13H, m, H Ar); 12.25 (1H, br. s, COOH). 13C NMR spectrum, δ, ppm: 33.55 
(CH2COO); 38.46 (NHCH2); 43.32 (C-4); 54.91 (CH3); 62.24 (C-3); 111.66; 112.54, 114.17, 117.57, 119.78, 126.99, 
127.03, 128.62, 134.73, 144.83, 149.17, 158.27 (C Ar); 148.02 (C=N); 173.04 (COO). Found, %: C 72.54; H 6.26; 
N 9.87. C25H25N3O3. Calculated, %: C 72.27; H 6.06; N 10.11. 
 3-[4-(1,5-Diphenyl-4,5-dihydro-1H-pyrazol-3-yl)phenylamino]propanoic acid (10). A solution of 
chalcone 1 (1.0 g, 3 mmol) and phenylhydrazine (0.49 g, 4.5 mmol) in methanol (15 ml) was refluxed for 12 h. After 
cooling, 30 ml of water was added and the resulting precipitate filtered off and washed with water. The obtained 
crude material was chromatographed over a silica gel column (acetone–hexane, 1:1.5). Rf 0.65. Yield 0.6 g (46%); 
mp 147-148oC. IR spectrum, ν, cm–1: 1596 (C=N), 1713 (C=O), 3362 (NH), 3275 (OH). 1H NMR spectrum, δ, ppm 
(J, Hz): 2.51 (2H, t, J = 6.7, CH2CO); 2.99 (1H, dd, JAX = 6.3, JAB = 17.3, HA-4); 3.29 (2H, t, J = 6.7, NCH2); 3.82 
(1H, dd, JBX = 12.0, JAB = 17.2, HB-4); 5.32 (1H, dd, JAX = 6.3, JBX = 11.9, HX-5); 6.07 (1H, br. s, NH); 6.59-7.51 
(14H, m, H Ar); 12.25 (1H, br. s, COOH). 13C NMR spectrum, δ, ppm: 33.54 (CH2COOH); 
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38.46 (NCH2); 43.32 (C-4); 62.73 (C-5); 111.67, 112.49, 117.66, 119.67, 125.79, 127.09, 127.17, 128.69, 128.86, 
142.90, 144.81, 149.22 (C Ar); 148.06 (C=N); 173.05 (COO). Found, %: C 74.83; H 6.28; N 10.76. C24H23N3O2. 
Calculated, %: C 74.78; H 6.01; N 10.90. 
 3-{4-[5-(4-Chlorophenyl)-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl]phenylamino}propanoic acid (11). A 
solution of chalcone 3 (1.0 g, 3.2 mmol) and phenylhydrazine (0.43 g, 4 mmol) in ethanol (15 ml) was refluxed for 
18 h. After cooling the resulting precipitate was filtered off and washed with ethanol and ether. Yield 0.4 g (30%); 
mp 172-173oC (ethanol). IR spectrum, ν, cm–1: 1596 (C=N), 1713 (C=O), 3344 (NH), 3254 (OH). 1H NMR 
spectrum, δ, ppm (J, Hz): 2.63 (2H, t, J = 6.6, CH2CO); 3.06 (1H, dd, JAX = 6.6, JAB = 17.2, HA-4); 3.46 (2H, t, 
J = 6.7, NCH2); 3.88 (1H, dd, JBX = 12.0, JAB = 17.2, HB-4); 5.34 (1H, dd, JAX = 6.6, JBX = 12.0, HX-5); 6.65-7.58 
(13H, m, H Ar). 13C NMR spectrum, δ, ppm: 35.04 (CH2COO); 40.73 (NHCH2); 45.26 (C-4); 64.87 (C-5); 114.01, 
114.79, 119.99, 122.88, 129.12, 129.69, 130.53, 130.80, 134.27, 144.17, 149.84, 151.22 (C Ar); 147.23 (C=N); 
174.32 (COO). Found, %: C 68.72; H 5.44; N 10.26. C24H22ClN3O2. Calculated, %: C 68.65; H 5.28; N 10.01. 
 
 
REFERENCES 
 
 1. D. Binder, F. Rovenszky, and H. P. Ferber, US Pat. 4841065; Chem Abstr., 103, 196028 (1985). 
 2. J. F. Hansen and S. A. Stronge, J. Heterocycl. Chem., 14, 1289 (1977). 
 3. G. Amgad, P. N. Habeeb, R. Praveen, and E. E. Knaus, J. Med. Chem., 44, 2921 (2001). 
 4. S. Balalaie, A. Sharifi, and B. Ahangarian, Indian J. Heterocycl. Chem., 10, 149 (2000). 
 5. Chang-Ming Sun, Lee-Gin Lin, Hsi-Jung Yu, Chih-Yu Cheng, Ya-Chuan Tsai, Chi-Wei Chu, Yi-Hui 

Din, Yat-Pang Chau, and Ming-Jaw Don, Bioorg. Med. Chem. Lett., 17, 1078 (2007). 
 6. K. Ramalingham, G. X. Thyvekikakath, K. D. Berlin, R. W. Chesnut, R. A. Brown, N. N. Durham, 

A. E. Ealick, and H. D. Vender, J. Med. Chem., 20, 847 (1977). 
 7. S. S. Korgaokar, P. H Patil, M. J. Shah, and H. H. Parekh, Indian J. Pharm. Sci., 58, 222 (1996). 
 8. P. Y. Rajendra, R. A. Lakshmana, L. Prasoona, K. Murali, and K. P. Ravi, Bioorg. Med. Chem. Lett., 15, 

5030 (2005). 
 9. J. G. Lombardino and I. G. Otterness, J. Med. Chem., 24, 830 (1981). 
10. Z. Ozdemir, H. B. Kandilici, B. Gumusel, U. Calis, and A. A. Bilgin, Eur. J. Med. Chem., 42, 373 

(2007). 
11. E. C. Taylor and H. H. Patel, Tetrahedron, 48, 8089 (1992). 
12. A. Budakoti, M. Abid, and A. Azam, Eur. J. Med. Chem., 41, 63 (2006). 
13. G. T. Zitouni, A. Ozdemir, and K. Guven, Arch. Pharm. (Weinheim), 338, 96 (2005). 
14. O. A. Fathalla, M. E. Zaki, S. A. Swelam, S. M. Nofal, and W. I. El-Eraky, Acta Pol. Pharm., 60, 51 

(2003). 
15. E. Juaristi and V. A. Soloshonok, Enantioselective synthesis of β-amino acids, Wiley Intersci., 2005. 
16. E. Jakienė, V. Mickevičius, and Z. Beresnevičius, Žemdirbystė. Biomedicinos mokslų srities agronomijos 

krypties mokslo darbai, Akademija, 2001, p. 65. 
17. I. Jonuškienė, S. Kuusienė, and V. Mickevičius, Cheminė Technologija, No. 3-4, 53 (2008). 
18. V. Mickevičius and B. Sapijanskaitė, Cheminė Technologija, No. 2, 81 (2009). 
19. A. Voskienė, E. Jakienė, V. Mickevičius, and G. Mikulskienė, Cheminė Technologija, No. 2, 68 (2002). 
20. D. Azarifar and H. Ghasemnejad, Molecules, 8, 642 (2003). 
 
 
 
 
 
 
1488 

 


	Chemistry of Heterocyclic Compounds, Vol. 45, No. 12, 2009
	A. Voskienė1 and Mickevičius1*
	EXPERIMENTAL




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


