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Ononis angustissima Lam. is an endemic plant of the north of Algerian Sahara (Guardaia, Bechar, Biskra, Boussaada
and Beni Abbas). This plant was collected in the region of Bechar on April 1998 and was authenticated by Pr. A. Kaabeche
(Biology department, University of Setif, Algeria). It has a yellow flower and belongs to the Leguminoseae family [1], which
is very rich in flavonoids [2].

The Mediterranean species of this genus have been studied, in which more than 20 aglycon flavonoids were identified;
as natural compounds, some of them are rare  [3]. The aerial parts of Ononis angustissima Lam. (500 g) were air dried and
extracted with MeOH–H2O (70:30, v/v) three times during 24 hours. The solution was concentrated and extracted with solvents,
starting with CHCl3, AcOEt and n-BuOH.

A 7 g portion of chloroform extract was chromatographed on a silica gel (230–400 mesh) column using hexane–
AcOEt as eluant, yielding 17 fractions. The isolated compounds were purified on silica gel TLC plates using as eluants diethyl
ether–toluene–CHCl3 (1:3:3, v/v/v), toluene–AcOEt–formic acid (95:5:1), CHCl3–AcOEt (1:1, v/v), toluene–AcOEt–formic
acid (95:2.5:0.5, v/v/v), hexane–AcOEt, toluene–CHCl3, toluene–AcOEt, and hexane–acetone.

Compound 1: C18H16O6, mp 100–102°C, UV spectrum (MeOH, λmax, nm): 281, 339; +NaOH: 281, 342; +AlCl3:
287, 343; +AlCl3/HCl: 299, 357; +NaOAc: 283, 344; + NaOAc/H3BO3: 283, 344. 1H NMR (400 MHz, CDCl3, δ, ppm): 3.92
(3H, s, OCH3-6), 3.99 (3H, s, OCH3-7), 4.09 (3H, s, OCH3-8), 6.65 (1H, s, H-3), 7.48 (3H, m, H-3′, H-4′, H-5′), 7.88 (2H, m,
H-2′, H-6′), 12.56 (1H, s, OH-5). 13C NMR (100 MHz, CDCl3): 61.0 (OCH3-6), 61.6 (OCH3-8), 62.1 (OCH3-7), 105.0 (C-3),
106.9 (C-10), 126.0 (C-2′, C-6′), 128.9 (C-3′, C-5′), 131.0 (C-4′), 131.2 (C-7), 131.8 (C-1′), 136.4 (C-6), 145.8 (C-9), 149.4
(C-5), 153.1(C-8), 163.8 (C-2), 182.8 (C-4). Mass spectrum (EI, 70 eV), m/z (Irel, %): 328.11 [M]+ (69.52), 313.10 [M–15]+

(100), 298.08 [M–OCH3]+ (9.27), 270.06 [M–59]+ (5.20), 105.02 (3.89), 103.04 103.04 (2.33). Identified as 5-hydroxy-6,7,8-
trimethoxyflavone (alnetin) [4].

Compound 2: C17H14O5, mp 156–158°C, UV spectrum (MeOH, λmax, nm): 275, 346; +NaOH: 275, 351; +AlCl3:
293, 328; +AlCl3/HCl: 289, 328; +NaOAc: 275, 346; + NaOAc/H3BO3: 275, 346. 1H NMR (CDCl3, δ, ppm): 3.89 (3H, s,
OCH3-7), 3.90 (3H, s, OCH3-6), 6.39 (1H, s, H-3), 6.63 (1H, s, H-8), 7.50 (3H, m, H-3′, H-4′, H-5′), 7.89 (2H, m, H-2′, H-6′),
12.40 (1H, s, OH-5). 13C NMR (CDCl3): 56.1 (OCH3-7), 61.5 (OCH3-6), 95.8  (C-8), 105.3 (C-3), 126.3 (C-2′, C-6′), 128.9
(C-3′, C-5′), 129.1 (C-10), 131.3 (C-4′), 131.9 (C-1′), 147.5 (C-9), 149.4 (C-7), 157.5 (C-5), 158.7 (C-6), 163.9 (C-2), 182.7
(C-4). Mass spectrum (EI, 70 eV), m/z (Irel, %): 298.07 [M]+ (45.38), 283.05 [M–15]+ (100), 255.06 [M–15–CO]+ (2), 181.00
[M–15–C8H6]+ (9.88), 153.01 (16.32), 149.06 (5.66), 105.03 (1.85), 102.04 (4.43). Identified as 5-hydroxy-6,7-
dimethoxyflavone (6,7-di-O-methylbaicalein) [5–8].

Compound 3: C16H12O5, mp 235–239°C, UV spectrum (MeOH, λmax, nm): 275, 335; +NaOH: 286, 359; +AlCl3:
286, 359; +AlCl3/HCl: 291, 331; +NaOAc: 282, 345; + NaOAc/H3BO3: 281, 345. 1H NMR (CDCl3, δ, ppm): 4.10 (3H, s,
OCH3-7), 6.48 (1H, s, H-8), 6.70 (1H, s, H-3), 7.70 (3H, m, H-3′, H-4′, H-5′), 8.10 (2H, m, H-2′, H-6′), 12.50 (1H, s, OH-5).
Identified as 5,6-dihydroxy-7-methoxyflavone (negletein) [7–10].

1) Varen Laboratory, Mentouri University of Constantine, route Ain El Bey, Constantine, Algeria, fax: 213 31 81 88 83,
e-mail: bouheroum@hotmail.com; 2) Instituto Universitario de Bioorganica A. Gonzalez-Instituto de Productos Naturales y
Agrobiologia, CSIC, Tenerife, Spain. Published in Khimiya Prirodnykh Soedinenii, No. 6, p. 732, November–December,
2009. Original article submitted April 29, 2008.



875

Compound 4: C15H10O5, mp 284–286°C, 1H NMR (CDCl3, δ, ppm, J/Hz): 6.21 (1H, d, J = 2.0, H-6), 6.58 (1H, d,
J = 2.0, H-8), 6.78 (1H, s, H-3), 7.80 (3H, m, H-3′, H-4′, H-5′), 8.04 (2H, m, H-2′, H-6′), 12.50 (1H, s, OH-5). Identified as
5,7-dihydroxyflavone (chrysin) [11].

REFERENCES

1. P. Ozenda, Flore de Sahara Septentrional et Centrale, 1958, p. 486.
2. J. B. Harborne, Comparative Biochemistry of the Flavonoids, Academic Press, 1967.
3. E. Wollenweber, M. Dorra, D. Rivera, and J. N. Roitman, Verlag der Zeitschrift fur Naturforschung, Tubingen,

http://www.znaturforsch.com.
4. Yuan-Wah Leoug, L. J. Harrison, G. J. Bennet, A. A. Kadir, and J. D. Connolly, Phytochemistry, 47, 891 (1998).
5. M. Morimoto, K. Animoto, S. Nakano, T. Ozaki, A. Nakan, and K. Komai, J. Agric. Food Chem., 51, 389 (2003).
6. F. A. T. Barberan, F. Ferreres, and F. Tomas, Tetrahedron, 41, 5733 (1985).
7. M. S. Y. Huen, Justin W. C. Leung, Wah Ng, W. S. Lui, M. N. S. Chan, J. Tze-Fei Wong, and H. X. Michael, Biochem.

Pharmacol., 66, 125 (2003).
8. K. K. Gupta, S. C. Tanga, K. L. Dhar, and C. K. Atal, Phytochemistry, 22, 314 (1983).
9. L. Jin, Hai S. Chen, Z. B. Xiang, S. Liang, Y. S. Jin, and J. G. Liu Baic, Chin. Chem. Lett., 18, 158 (2007).

10. P. Van Kiem, C. Van Minh, H. T. Huong, J. J. Lee, I. S. Lee, and Y. Ho Kim, Arch. Pharm. Res., 28, 1345 (2005).
11. L. Yao, N. Datta, F. A. Tomas-Barberan, F. Ferreres, I. Martos, and R. Singanusong, Food Chem., 81, 159 (2003).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Saturation
  /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 300
  /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 0.76
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.76
    /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
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


