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A NEW FLAVONOID GLYCOSIDE FROM Galium verum

Chun-Chao Zhao,! Jian-Hua Shao,!” Chun-Jie Zhao,? UDC 547.972
and Xian Li2

A new flavonoid glycoside, an apigenin 7-O-(3,4-di-O-acetyl)-o.-L-rhamnopyranosyl-(1—6)-B-D-
glucopyranoside (1), was isolated from the 95% ethanol extract of Galium verum L. Its structure was elucidated
by spectroscopic analysis.
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Galium verum L. (Rubiaceae), widely distributed in China, is often used as natural dyestuff and food additive. As
traditional Chinese medicine, it is often used for the treatment of phlebophlogosis and hepatitis [1]. Phytochemical investigations
of G. verum L. have led to the isolation of several kinds of bioactive compounds such as iridoids, anthraquinones, chlorogenic
acids, and flavonoids [2-5].

In our recent research, a new flavonoid glycoside, apigenin 7-0O-(3,4-di-O-acetyl)-a-L-rhamnopyranosyl-(1—6)- -
D-glucopyranoside (1), was obtained. In this paper, we report the isolation and structure elucidation of this rarely acetylated
flavonoid glycoside.

The molecular formula of 1 was determined to be C5,H;,0,4 on the basis of the HR-ESI-MS pseudo-ion peak at
m/z 685.1742 [M + Na] " (caled for C4,H;,0,,Na, 685.1745), and ESI-MS m/z: 685.3 [M + Na]", 661.2 [M — H]".

The IR spectrum (KBr) of 1 showed absorption bands for hydroxyl, conjugated carbonyl, and aromatic functional
groups.

The '"H NMR spectrum of 1 exhibited 1,4-disubstituted benzene signals at § 7.87 (2H, d, J = 8.3, H-2", 6") and 6.92
(2H, d, J = 8.3, H-3", 5"), meta-coupled aromatic proton signals at § 6.48 (1H, d, J=1.9, H-6) and 6.74 (1H, d, J = 1.9, H-8),
and an aromatic proton signal at 8 6.64 (1H, s, H-3). The !3C NMR spectrum disclosed 31 carbon signals, including 15
aromatic carbon signals for the flavone aglycone and 12 signals for the sugar moieties and two acetyl moieties at 6 173.1
(2 x OCOCHj3) and 21.0 (2 x OCOCH;). Acid hydrolysis of 1 resulted in release of D-glucose and L-rhamnose, which was
identified by HPTLC comparison of the hydrolysate with an authentic sample. The configurations of the glucose and rhamnose
residues in 1 were assigned as 8- and o, based on the coupling constant of the anomeric protons at 8 5.07 (1H, d, J = 7.4,
H-1”) and 4.70 (1H, d, J= 1.9, H-1""").

On the basis of the above analyses of spectral data, the flavone aglycone was suggested as 5,7,4’-trihydroxyflavone.
The 'H NMR spectrum also showed two methyl proton signals at § 1.99 (3H, s, 3””-0OCOCHj;) and 1.92 (3H, s, 4"”-OCOCH,),
and these methyl groups were assigned to the two acetyl moieties, which were connected to the C-3"" and C-4"" sites of the
rhamnose unit through an oxygen atom by the HMBC correlations of H-3""/3""-OCOCH; and H-4""/4"’-OCOCHj, respectively.
In the HMBC spectrum (Fig. 1), long-range correlations of H-1""/C-6" and H-6""/C-1"" established a 1—6 linkage between
the a-L-3,4-di-O-acetylrhamnopyranosyl unit and the 8-D-glucopyranosyl moiety, and the correlation of H-1"/C-7 indicated
that the sugar chain was connected to the C-7 position of the flavone aglycone through an oxygen atom. The "H NMR and
13C NMR spectral data of 1, supported by TOCSY, HMQC, and HMBC experiments, permitted assignment of all proton and
carbon resonances. Consequently, compound 1 was determined to be apigenin 7-O-(3,4-di-O-acetyl)-a-L-rhamnopyranosyl-
(1—6)-B-D-glucopyranoside.
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Fig. 1. Key HMBC correlations of compound 1.

EXPERIMENTAL

The UV-Vis spectrum was performed on a Shimadzu UV-260 instrument. The IR spectrum was performed on a
Bruker IR S-55 instrument. NMR spectra were recorded on a Bruker-ARX-600 spectrometer, using TMS as an internal standard.
ESI-MS was performed on a Finnigan LCQ mass spectrometer. HR-ESI-MS was performed on a QSTARLCQ mass spectrometer.
The optical rotation was measured on a Perkin—Elmer 241 polarimeter. Silica gel: 200300 mesh, Qingdao Ocean Chemical
Group Co. Ltd., P. R. China. TLC: HSGF254 precoated silica gel plates, 10—40 um, Yantai Chemical Plant, Yantai, P. R. China.
Sephadex LH-20 gel: Pharmacia.

ACKNOWLEDGMENT

The research work was partially supported by program for the Analytical Detective Center, Shenyang Pharmaceutical
University, and the Analytical Detective Center, Shanghai Second Military Medical University, and the Analytical Detective
Center, Yangzhou University. We are also grateful to Prof. QiShi Sun for identification of the plant.

REFERENCES

1. Jiangsu New Medical College, Dictionary of Chinese Herbal Medicine, Shanghai People’s Publishing House,
Shanghai, 2, 1977, p. 3414.

H. K. Boejthe, F. Hetenyi, A. Kocsis, L. Szabo, and B. M. Varga, Phytochemistry, 21, 2917 (1982).

H. K. Bojthe, A. Kocsis, L. Parkanyi, and K. Simon, Tetrahedron Lett., 23, 965 (1982).

C. C. Zhao, J. H. Shao, X. Li, J. Xu, and J. H. Wang, Nat. Prod. Res., 20, 981 (20006).

R. Jean and M. Hassan, Sciences Naturelles, 274, 1746 (1972).

Al

546



	Abstract
	Keywords
	EXPERIMENTAL
	REFERENCES


<<
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 ()
  /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


