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STEROIDS FROM Armillaria mellea RHIZOMORPHS

W. J. Guo and S. X. Guo* UDC 547.597

In China, Armillaria mellea is eaten as food by people and used to treat of dizziness, headache, neurasthenia, insomnia,
numbness in limbs, and infantile convulsion [1]. Previous studies on 4. melleam emphasized artificially cultured mycelia but
natural rhizomorphs have not been studied. We attempted to find the dominant components of the extract.

The rhizomorphs of the fungus used in the study were collected in Shanxi Province, China in September 2003.
A voucher specimen (DMF-00541) has been deposited at the Department of Medicinal Fungus, Institute of Medicinal Plant
Development, Chinese Academy of Medical Sciences.

Dried and minced rhizomorphs of A. mellea (5 kg) were extracted three times with MeOH, 3 hours each time. The
solvent was removed under reduced pressure to give crude extract (100 g). The aqueous suspension of the extract was partitioned
successively with light petroleum, ethyl acetate, and »-BuOH, resulting in light petroleum (17 g), ethyl acetate (11 g), and
n-BuOH (8 g) extracts. The light petroleum-soluble fraction (17 g) was concentrated and subjected to 200-300 mesh silica gel
column chromatography eluting with a gradient of light petroleum-EtOAc (from 0:1 to 1:1) to yield 12 fractions. The
subfractions were then purified by successive column chromatography on 300-400 mesh silica gel using light petroleum-EtOAc
and light petroleum-acetone as elution systems, monitored by TLC, and led to the isolation of compounds 1-6. The structures
were elucidated by 'H NMR, '>C NMR, HSQC, HMBC, and MS analysis.

All these data were in good agreement with the literature data. All compounds were isolated from rhizomorphs of
A. mellea for the first time.

5a,60-Epoxy-24(R)-methylcholesta-7,22-dien-33-ol (1) and 6,9-epoxy-ergosta-7,22-dien-3-ol (2) were reported for
the first time from the genus Armillaria.

50,6 o-Epoxy-24(R)-methylcholesta-7,22-dien-33-o0l (1) 5 mg; white powder; C,5H,40,. The data of 'HNMR and
Bc NMR spectrum were identical to that in the literature [2].

6,9-Epoxy-ergosta-7,22-dien-3-ol (2) 15 mg; colorless needles; C,gH,40,, mp 226-229°C. The data of '"HNMR and
Bc NMR spectrum were identical to that in the literature [3].

Ergosterol (3) 280 mg; colorless needles; C,gH,40, mp 165-167°C. The data of EI mass spectrum agree with that in
the literature [4]. The Bc NMR spectrum was identical to that in the literature [5].

B-Sitosterol (4) 65 mg; colorless needles; C,9Hs,O, mp 134-136°C. The '"H NMR and '*C NMR spectrum were
identical to that in the literature [6].

Stigmasterol (5) 16 mg; colorless needles; C,gHygO. The '"HNMR and "*C NMR spectrum were identical to that in
the literature [7].

Ergosterol-5,8-peroxide (6) 16 mg; colorless needles; C,gHy405, mp 172-174°C. The data of EI-MS, ' NMR, and
Bc NMR spectrum agree with that in the literature [8].

REFERENCES

1 J.S. Yang, Y. W. Chen, X. Z. Feng, D. Q. Yu, and X. T. Liang, Planta Med., 50, 288 (1984).

2 J. W. Woo Bok, L. Lermer, J. Chilton, H. G. Klingeman, and G. H. Neil Towers, Phytfochemistry, 51, 891 (1999).
3 X. M. Chen, J. S. Yang, and S. X. Guo, Acta Pharm. Sin., 35, 367 (2000).

5 X. Q. Zhang, Z. Q. Yin, W. C. Ye, and S. X. Zhao, Chinese Traditional and Herbal Drugs, 36, 1601 (2005).

6 L. Q. Hai, J. J. Xu, S. A. Kai, X. Zhang, and L. Y. Ma, West China J. Pharm. Sci., 21, 47 (2006).

7 C. G. Feng and Q. Li, Chin. Trad. Patent Med., 28, 94 (2006).

8 Y. H. Liu, L. C. Xu, J. P. Wang, and J. Z. Tian, Chin. Trad. Patent Med., 28, 998 (2005).

Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College,
No. 151, Malianwa North Road, Haidian District, Beijing, P. R. China, 100094; e-mail: sxguo@implad.ac.cn. Published in
Khimiya Prirodnykh Soedinenii, No. 3, p. 322, May-June, 2008. Original article submitted February 13, 2007.

0009-3130/08/4403-0403 2008 Springer Science+Business Media, Inc. 403




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /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 0.1000
  /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 <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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /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 [595.276 841.890]
>> setpagedevice


