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Desmodium styracifolium (Osb.) Merr. of the family Fabaceae is a small plant 40–80 cm in height and known in
Vietnam by the name Kim tien thao. The whole plant is collected in Summer-Autumn and used as herbal medicines for
urolithiasis, kidney problems, urethral infection, edematous nephritis, and hepatitis [1]. Previously isolated classes of compounds
were volatile oil constituents, triterpenes, triterpenoid glycosides, flavonoids, flavonoid glycosides, and alkaloids [2–5]. The
most systematic study [5] investigated the EtOH extract from the aerial parts of D. styracifolium from China, which found
new isoflavanones, isoflavanone O-glycosides, and a coumaronochromone. The ethnomedicinal uses of the plant were supported
by pharmacological studies on the prevention of kidney stones of polar constituents, flavonoid glycosides, triterpenoid glycosides,
and polysaccharides, and the hypotensive action of an aqueous D. styracifolium extract [3, 4]. In the chemical study of the
aerial parts of D. styracifolium originating in Vietnam, two isoflavanones, homoferreirin (1) and 5,7-dihydroxy-2�,3�,4�-
trimethoxyisoflavanone (2), two isoflavones, panchovillin (3) and genistein (4), six flavonoid C-glucosides, isoorientin (5),
isoschaftoside (6), schaftoside (7), isovitexin (8), isoorientin 3�-O-methyl ether (12), orientin (13), five flavonoid O-glucosides,
genistin (9), ambonin (10), quercetin 3-O-�-D-glucopyranoside (14), astragalin (15), genistein 7-O-�-D-apiofuranosyl-(1�6)-
O-�-D-glucopyranoside (16), and an amide, desmodilactone (11),  were isolated. The structures of compounds 1–16 were
determined by comparing their spectroscopic data (1H and 13C NMR) with literature values [5–13]. To the best of our knowledge,
compounds 3, 6, 9, 10, 12–16 were reported for the first time from D. styracifolium.

The air-dried aerial parts of D. styracifolium were purchased from Hanoi market of traditional medicines, Hanoi,
Vietnam, in April 2005. A voucher specimen (No. HCTN 2005-4) is deposited in the Laboratory of Chemistry of Natural
Products, Faculty of Chemistry, College of Natural Science, Vietnam National University, Hanoi, Vietnam. The plant material
(3.0 kg) was extracted with MeOH by percolation at room temperature (3 times, for 3 days each) and sequentially fractionated
using solvents of increasing polarity to give n-hexane (62.3 g), CH2Cl2 (6.4 g), EtOAc (6.9 g), and 1-BuOH-soluble (83.4 g)
fractions. The CH2Cl2-soluble fraction (6.4 g) was submitted to sequential chromatography on a gradient silica gel column
(n-hexane–EtOAc, 4:1, 2:1, and 1:1) and an octadecyl silica (ODS) gel column (MeOH–H2O, 7:3), followed by purification
on ODS gel preparative high-performance liquid chromatography (HPLC) (MeOH–H2O, 7:3) to afford a mixture of 1 and 2
(16.0 mg), 3 (9.0 mg), and 4 (5.1 mg). The 1-BuOH fraction (83.4 g) was fractionated by column chromatography on Diaion
HP-20, eluting with H2O, MeOH–H2O, 2:3 and 3:2, and MeOH, into four corresponding pooled fractions, H2O fraction, 40%
MeOH–H2O fraction, 60% MeOH–H2O fraction, and MeOH fraction. The 40% (20.9 g) and 60% MeOH–H2O (6.5 g) fractions
were sequentially fractionated by the same procedure: 1) chromatography on a slica gel column eluting with stepwise gradients
CHCl3–MeOH, 9:1, 4:1, and 7:3 and CHCl3–MeOH–H2O 15:6:1; 2) chromatography on an ODS gel column eluting with
MeOH–H2O, 2:3; 3) droplet countercurrent chromatography (DCCC); the lower and upper phases of a solvent mixture of
CHCl3–MeOH–H2O–1-PrOH, 9:12:8:2 were used for the stationary and mobile phases, respectively; and finally 4) purification
on ODS gel preparative HPLC eluting with MeOH–H2O, 3:7 or 2:3. Compounds 5 (5.0 mg), 6 (52.4 mg), 7 (27.2 mg), 8
(102 mg), 9 (125 mg), 10 (5.0 mg), and 11 (310 mg) were isolated from the 40% MeOH–H2O fraction. Compounds 6 (6.0 mg),
7 (39.9 mg), 12 (14.6 mg), 13 (13.7 mg), 14 (3.8 mg), 15 (86.5 mg), and 16 (140 mg) were isolated from the 60% MeOH–H2O
fraction.
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5: R1 = �-Glc, R2 = R3 = H, R4 = OH; 6: R1 = �-Ara, R2 = �-Glc, R� = R4 = H; 7: R1 = �-Glc, R2 = �-Ara, R3 = R4 = H
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16: R1 = OH, R2 = �-Api-(1�6)-�-Glc



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


