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COMPONENTS OF THE SCLEROTIA 
OF Polyporus umbellatus

Weiwei Zhou, Shunxing Guo* UDC 547.972

Polyporus umbellatus, a fungus that belongs to Polyporaceae, Basidiomycetes, is widely distributed in many provinces
of China. Its dried sclerotium has been used as a diuretic in Chinese medicine for centuries [1]. We report here nine compounds
(1–9) from the petroleum ether and dichloromethane extracts of the sclerotia of P. umbellatus.

The sclerotia of P. umbellatus (39.2 kg) were collected in Luonan county, northwest China’s Shaanxi province in
August 2004. A voucher specimen (No. ZL20040819) is deposited in the Herbarium of the Institute of Medicinal Plant
Development, Chinese Academy of Medical Sciences & Peking Union Medical College.

The air dried sclerotia were extracted with hot 95% ethanol (400 L×3). After removal of the solvent under reduced
pressure at 50°C, the residue (580 g) was suspended in water and extracted with petroleum ether, dichloromethane, ethyl acetate,
and n-butanol successively.

The petroleum ether extract was column chromatographed on silica gel (100–200 mesh) using a petroleum ether-ethyl
acetate mixture with increasing polarity to yield 36 fractions from which six compounds (compounds 1–6) were isolated and
purified on a Sephadex LH-20 column.

The dichloromethane extract was subjected to repeated column chromatography with a mixture of chloroform and
methanol by gradient elution, leading to compounds 7–9.

The structures of these compounds were confirmed by 1H NMR, 13C NMR, and MS, and all these data were in good
agreement with the respective literature data.

Compound 1, C28H44O, colorless needles, mp 165–167°C; the melting point was not  depressed when mixed with the
standard one. 1H NMR data (600 MHz, CDCl3, δ, ppm, J/Hz):  0.63  (3H, s, H-18), 0.82 (3H, d, J = 6.5, H-26), 0.84 (3H, d,
J = 6.4, H-27), 0.92 (3H, d, J = 6.6, H-28), 0.95 (3H, s, H-19),  1.04 (3H, d, J = 6.6, H-21), 3.64 (1H, m, H-3), 5.19 (1H, dd,
J = 15.2, 7.6, H-22), 5.22 (1H, dd, J = 15.2, 7.0, H-23), 5.39 (1H, m, H-6), 5.58 (1H, m, H-7). Characterized as ergosterol [2].

Compound 2, C30H50O, white needles, mp 264–265°C, 1H NMR data (600 MHz, CDCl3, δ, ppm, J/Hz): 0.73 (3H, s,
24-CH3), 0.87 (3H, s, 25-CH3), 0.88 (3H, d, J = 6.8, 23-CH3), 0.95 (3H, s, 30-CH3), 1.00 (3H, s, 29-CH3), 1.01 (3H, s, 24-CH3),
1.05 (3H, s, 27-CH3), 1.18 (3H, s, 28-CH3). 13C NMR data (150 MHz, CDCl3, δ, ppm): 6.8 (23-C), 14.7 (24-C), 17.9 (25-C),
18.2 (7-C), 18.7 (27-C), 20.3 (26-C), 22.3 (1-C), 28.2 (20-C), 30.0 (17-C), 30.5 (12-C), 31.8 (29-C), 32.1 (28-C), 32.4 (21-C),
32.8 (15-C), 35.0 (30-C), 35.3 (19-C), 35.6 (11-C), 36.0 (16-C), 37.4 (9-C), 38.3 (14-C), 39.3 (22-C), 39.7 (13-C), 41.3 (6-C),
41.5 (2-C), 42.1 (5-C), 42.8 (18-C), 53.1 (8-C), 58.2 (4-C), 59.5 (10-C), 213.2 (3-C). Characterized as friedelin [3].

Compound 3, C16H12O5, yellow needles, mp 203–204°C, 1H NMR data (600 MHz, CDCl3, δ, ppm, J/Hz): 2.45 (3H,
s, Ar-CH3), 3.94 (3H, s, OCH3), 6.69 (1H, d, J = 3.0, H-2), 7.08 (1H, d, J = 0.6, H-7), 7.37 (1H, d, J = 3.0, H-4), 7.63 (1H, d,
J = 1.2, H-5), 12.11 (1H, s, ArOH), 12.31 (1H, s, ArOH). Characterized as physcion [4].

Compound 4, C15H10O4, yellow needles, mp 198–199°C, 1H NMR data (600 MHz, CDCl3, δ, ppm, J/Hz): 2.47 (3H,
s, Ar-CH3), 7.11 (1H, d, J=0.6, H-2), 7.29 (1H, dd, J = 7.2, 1.2, H-7), 7.66 (1H, d, J = 7.8, H-4), 7.68 (1H, t, J = 7.8 and 7.8,
H-6), 7.82 (1H, dd, J = 7.8 and 1.2, H-5), 12.01 (1H, s, ArOH), 12.12 (1H, s, ArOH). Characterized as chrysophanol [4].

Compound 5, C28H44O, colorless lamellar crystals, mp 186–187°C, 1H NMR data (600 MHz, CDCl3, δ, ppm, J/Hz):
0.58 (3H, s, 18-CH3), 0.82 (3H, d, J = 6.6, 27-CH3), 0.84 (3H, d, J = 6.6, 26-CH3), 0.92 (3H, d, J = 6.6, 28-CH3), 1.02 (3H, s,
19-CH3), 1.03 (3H, s, 21-CH3), 5.19 (3H, m, H-7, 22, 23). 13C NMR data (150 MHz, CDCl3, δ, ppm): 12.1 (18-C), 12.4 (19-C),
17.6 (28-C), 19.6 (27-C), 19.9 (26-C), 21.1 (21-C), 21.7 (11-C), 22.9 (15-C), 28.1 (16-C), 30.1 (6-C), 33.1 (25-C), 34.4 (10-C),
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38.1 (2-C), 38.8 (1-C), 39.3 (12-C), 40.5 (20-C), 42.8 (24-C), 42.9 (5-C), 43.3 (13-C), 44.2 (4-C), 48.9 (9-C), 55.0 (14-C), 55.9
(17-C), 117.0 (7-C), 132.0 (23-C), 135.6 (22-C), 139.5 (8-C), 211.9 (3-C). Characterized as ergosta-7,22-diene-3-one [5].

Compound 6, C28H46O3, white powder, 1H NMR data (600 MHz, C5D5N, δ, ppm, J/Hz): 0.66 (3H, s, 18-CH3), 0.81
(3H, d, J = 6.6, 27-CH3), 0.86 (3H, d, J = 6.6, 26-CH3), 0.94 (3H, d, J = 6.6, 28-CH3), 1.06 (3H, d, J = 6.6, 21-CH3), 4.31 (1H,
br s, 6-H), 4.82 (1H, m, H-3), 5.16 (1H, m, H-7), 5.18 (1H, dd, J = 15.6, 7.8, H-22), 5.25 (1H, dd, J = 15.6, 7.8, H-23). 13C NMR
data (150 MHz, C5D5N, δ, ppm): 12.5 (18-C), 17.8 (28-C), 18.8 (19-C), 19.8 (27-C), 20.1 (26-C), 21.4 (21-C), 22.4 (15-C),
23.5 (11-C), 28.5 (16-C), 32.7 (2-C), 33.3 (25-C), 33.8 (1-C), 38.1 (10-C), 39.9 (12-C), 40.9 (20-C), 42.0 (4-C), 43.1 (24-C),
43.8 (9-C), 43.8 (13-C), 55.2 (14-C), 56.1 (17-C), 67.6 (3-C), 74.3 (6-C), 76.1 (5-C), 120.5 (7-C), 132.0 (23-C), 136.2 (22-C),
141.5 (8-C). Mass spectrum (EI, 70 eV), m/z: 430 [M]+. Characterized as ergosta-7,22-diene-3,5,6-triol [6].

Compound 7, C28H46O6, colorless needles, mp 261–262°C, 1H NMR data (600 MHz, C5D5N, δ, ppm, J/Hz): 0.74 (3H,
d, J = 6.6, 28-CH3), 0.85 (3H, d, J = 6.6, 27-CH3), 0.87 (3H, d, J = 7.2, 26-CH3), 1.08 (3H, s, 19-CH3), 1.23 (3H, s, 18-CH3),
1.43 (1H, septet, J = 6.6, H-25), 1.57 (3H, s, 21-CH3), 2.93 (1H, t, J = 9.0, H-17), 3.60 (1H, br t, J = 8.4, H-9), 3.92 (1H, dd,
J = 9.6 and 4.8, H-22), 4.17 (1H, br d, H-2), 4.23 (1H, br s, H-3), 6.27 (1H, d, J = 2.4, H-7). 13C NMR data (150 MHz, C5D5N,
δ, ppm): 15.7 (27-C), 16.0 (26-C), 17.9 (18-C), 21.1 (11-C), 21.4 (28-C), 21.4 (21-C), 21.5 (12-C), 24.5 (19-C), 29.5 (25-C),
31.7 (16-C), 32.1 (15-C), 32.5 (4-C), 34.5 (9-C), 36.1 (24-C), 37.3 (23-C), 38.0 (1-C), 38.7 (10-C), 48.1 (13-C), 49.9 (17-C),
51.4 (5-C), 68.1 (3-C), 68.1 (2-C), 74.5 (22-C), 76.8 (20-C), 84.1 (14-C), 121.1 (7-C), 166.2 (8-C), 203.5 (6-C). Mass spectrum
(EI, 70 eV), m/z: 442 [M-2H2O]+. Characterized as polyporusterone A [7].

Compound 8, C28H44O6, colorless needles, mp 250–251°C, 1H NMR data (600 MHz, C5D5N, δ, ppm, J/Hz): 1.01 (3H,
d, J = 6.6, 27-CH3), 1.03 (3H, d, J = 6.6, 26-CH3), 1.07 (3H, s, 19-CH3), 1.22 (3H, s, 18-CH3), 1.59 (3H, s, 21-CH3), 2.41 (1H,
septet, J = 6.6, H-25), 2.61 (2H, m, H-23), 2.95 (1H, t, J = 9.0, H-17), 4.04 (1H, dd, J = 9.0 and 4.2, H-22), 4.19 (1H, br d, H-2),
4.24 (1H, br s, H-3), 4.85 (1H, br s, H-28b), 4.95 (1H, br s, H-28a), 6.26 (1H, d, J = 2.4, H-7). 13C NMR data (150 MHz,
C5D5N, δ, ppm): 17.9 (18-C), 21.2 (11-C), 21.5 (21-C), 21.6 (12-C), 21.9 (27-C), 22.1 (26-C), 24.5 (19-C), 31.8 (16-C), 32.1
(15-C), 32.5 (4-C), 33.7 (25-C), 34.5 (9-C), 38.0 (1-C), 38.4 (23-C), 38.8 (10-C), 48.2 (13-C), 50.0 (17-C), 51.5 (5-C), 68.1
(3-C), 68.2 (2-C), 75.4 (22-C), 76.8 (20-C), 84.2 (14-C), 108.7 (28-C), 121.7 (7-C), 154.4 (24-C), 166.2 (8-C), 203.7 (6-C).
Mass spectrum (EI, 70 eV), m/z: 440 [M–2H2O]+. Characterized as polyporusterone B [7].

Compound 9, C42H85NO5, white powder, 1H NMR data (600 MHz, C5D5N, δ, ppm, J/Hz): 0.87 (6H, m, 18-CH3 and
24-CH3), 1.71 (1H, m, H-6a), 1.93 (1H, m, H-6b), 1.94 (1H, m, H-5), 2.04 (1H, m, H-3′a), 2.22 (1H, m, H-3′b), 2.24 (1H, m,
H-5), 4.28 (1H, m, H-4), 4.35 (1H, dd, J = 6.0 and 5.4, H-3), 4.42 (1H, dd, J = 10.8 and 5.4, H-1a), 4.51 (1H, dd, J = 10.8 and
5.4, H-1b), 4.62 (1H, dd, J = 7.8 and 3.6, H-2′), 5.11 (1H, ddd, J = 9.0, 4.8 and 4.8, H-2), 8.57 (1H, s, J = 9.0, NH). 13C NMR
data  (150 Mhz,  C5D5N,  δ,  ppm):   14.3  (C-18, C-24′),  22.9  (C-17), 26.6 (C-6), 34.2 (C-5), 35.7 (C-3′), 53.0 (C-2), 62.1
(C-1), 72.4 (C-2′), 73.0 (C-4), 76.8 (C-3),  175.2 (C-1′).   Mass spectrum (EI, 70 eV), m/z: 665 [M–H2O]+. Characterized as
N-(2′-hydroxytetracosanoyl) -1,3,4-trihydroxy-2-octadecanone [8].

REFERENCES

1. J. T. Xu, Chinese Medical Mycology, Peking Medical University & Peking Union Medical College Union Press,
Beijing,  1997, p.518.

2. L. S. Kamalov, M. A. Agzamova, S. F. Aripova, and M. I. Isaev, Chem. Nat. Comp., 36, 170 (2000).
3. S. L. Mao, S. M. Sang, and L. S. Wang, Chin. Tradit. Herb. Drugs., 31, 729 (2000).
4. L. Yang, Y. Wang, and Z. M. Bi, Chin. J. Nat. Med., 2, 280 (2004).
5. X. Q. Jin, L. S. Wang, and D. Y. Cheng, Chin. Tradit. Herb. Drugs., 29, 298 (1998).
6. W. G. Ma, X. C. Li, and D. Z. Wang, Acta. Bot. Yunnan., 16, 196 (1994).
7. T. Ohsawa, M. Yukawa, C. Takao, M. Murayama, and H. Bando, Chem. Pharm. Bull., 40, 143 (1992).
8. Q. Huang, Y. Tezuka, and Y. Hatanaka, Chem. Pharm. Bull., 43, 1035 (1995).



<<
  /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


