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CHEMICAL CONSTITUENTS FROM
THE ROOT BARK OF Paeonia delavayi
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The genus Paeonia is the only member of the family Paeoniaceae. The plants in this genus are rich in monoterpene
glycosides, which have been established as the main biologically active constituents [1-3]. The root bark of Paeonia delavayi
Franch., one of the main sources of Chinese traditional medicine “mudanpi”, is an important herb known for its analgesic,
sedative, and antiinflammatory properties. It is also used as a remedy for female diseases in traditional oriental medicine
[4-6]. Previous studies on this plant led to the isolation of monoterpene glycosides [7, 8]. In continuation of our investigation
into the chemical constituents of this plant, we isolated nine compounds 1-9.

The root bark of P. delavayi was collected from Lijiang County, Yunnan Province, the People’s Republic of China and
was identified by Prof. Zheng-Wei Lu of Kunming Institute of Botany, Chinese Academy of Science. A voucher specimen has
been deposited in the Herbarium of Kunming Institute of Botany.

The air-dried powdered root bark of P. delavayi (5 kg) was extracted with 95% EtOH three times at room temperature.
The EtOH extract was concentrated in vacuum to give a residue. The residue was suspended in water and successively treated
with EtOAc. The EtOAc extract (53 g) was subjected to chromatography on eluting with CHCl;—MeOH gradient (1:0-0:1) to
give eight fractions (I-VIII). Fraction I was repeatedly subjected to silica gel column chromatography with petroleum
ether—EtOAc (9:1) to give compounds 7 (11 mg) and 9 (325 mg). Fraction II was subjected to silica gel column chromatography
with petroleum ether—acetone (9:1) to give compounds 1 (27 mg) and 3 (18 mg). Fraction III was subjected to silica gel
column chromatography with chloroform—acetone gradient (9:1, 4:1) to give compounds 2 (25 mg) and 6 (21 mg). Repeated
chromatography of fraction V on silica gel with CHCl;—MeOH gradient (95:5, 9:1, 85:15) and RP-18 silica gel with
MeOH-H,0 gradient (3:7, 4:6, 1:1) afforded compounds 4 (12 mg) and 5 (35 mg). Fraction VI was submitted to silica gel
column chromatography with CHCl;—MeOH (4:1) to afford compound 8 (68 mg). The compounds identified as oleanolic
acid (1) [9, 10], 38,23-dihydroxy-30-norolean-12, 20(29)-dien-28-oic acid (2) [9, 10], akebonic acid (3) [11], arjunglucoside
11 (4) [12], 3-O-B-D-glucopyranoside B-sytosterine (5) [13, 14], syringic acid (6) [15], p-hydroxybenzoic acid (7) [16], gallic
acid (8) [17], and benzoic acid (9) [18].

Oleanolic Acid (1). C;yH,;g05, mp 202-204°C, colorless crystals (acetone). IR (KBr, v, cm’l): 3440, 2938, 2870,
1695, 1461, 1385, 1363, 1271, 1183, 1030, 996).

3/3,23-Dihydroxy-30-norolean-12,20(29)-dien-28-o0ic Acid (2). C,4H,,0,, mp 241-243°C, colorless crystals
(acetone). IR (KBr, v, cm1): 3438, 2940, 1688, 1465, 1384, 1298, 1215, 1105, 885.

Akebonic Acid (3). C,9H,,05, mp 152-154°C, colorless crystals (acetone). IR (KBr, v, cm’l): 3424, 2935, 1691,
1653, 1463, 1384, 1297, 1212, 1102, 996, 886.

Arjunglucoside II (4). C;cHs40,, white powder. UV (MeOH, A
3414, 2941, 1731, 1556, 1391, 1259, 1177, 1072, 893, 472.

The structures of these compounds were confirmed using a combination of spectral analyses, including NMR and

nm): 207.0 (log € 3.71). IR (KBr, v, cm™):

max’

mass spectrometry and by comparison with reported spectroscopic data in the literature. Compounds 1-8 were isolated from
P. delavayi Franch. for the first time.

Yunnan Institute of Microbiology, Yunnan University, Kunming 650091, P. R. China, e-mail: shwul23@126.com.
Published in Khimiya Prirodnykh Soedinenii, No. 4, pp. 500-501, July—August, 2009. Original article submitted December
4,2007.

0009-3130/09/4504-0597 ©2009 Springer Science+Business Media, Inc. 597



ACKNOWLEDGMENT

This work was supported by grants from the National Natural Science Foundation of China (Program No. 20772105

and 20502021) and the Fund of Yunnan Province for Young and Middle-aged Talents in Science and Technology (2008PY028).

REFERENCES
1. I. N. Kostova, M. F. Simeonov, D. 1. Todorova, and P. L. Petkova, Phytochemistry, 48, 511 (1998).
2. N. Murakami, M. Saka, H. Shimada, H. Matsuda, J. Yamahara, and M. Yoshikawa, Chem. Pharm. Bull., 44,
1279 (1996).
3. M. Yoshikawa, E. Harada, T. Minematsu, O. Muraoka, J. Yamahara, N. Murakami, and I. Kitagawa,
Chem. Pharm. Bull., 42, 736 (1994).
4. H. C. Lin, H. Y. Ding, T. S. Wu, and P. L. Wu, Phytochemistry, 41, 237 (1996).
5. S. S. Kang, K. H. Shin, and H. J. Chi, Arch. Pharm. Res., 14, 52 (1991).
6. M. Kubo, T. Tani, H. Kosoto, Y. Kimura, and S. Arichi, Shoyakugaku Zasshi, 33, 155 (1979).
7. S. H. Wu, X. D. Luo, Y. B. Ma, X. J. Hao, and D. G. Wu, J. Asian Nat. Prod. Res., 4, 135 (2002).
8. S.H. Wu, Y. W. Chen, L. Y. Yang, S. L. Li, and Z. Y. Li, Fitoterapia, 78, 76 (2007).
9. A. Tkuta and H. Itokawa, Phytochemistry, 27, 2813 (1988).
10. K. Kamiya, K. Yoshioka, Y. Saiki, A. Ikuta, and T. Satake, Phytochemistry, 44, 141 (1997).
11. A. Tkuta and H. Itokawa, Phytochemistry, 27, 2813 (1988).
12. A. Jossang, M. Seuleiman, E. Maidou, and B. Bodo, Phytochemistry, 41, 591 (1996).
13. S. Faizi, M. Ali, R. Saleem, Irfanullah, and S. Bibi, Magn. Reson. Chem., 39, 399 (2001).
14. I. M. Isaev, R. P. Mamedova, M. A. Agzamova, and M. 1. Isaev, Chem. Nat. Comp., 43, 358 (2007).
15. S. D. Mohammad and M. Ikram, Planta Med., 35, 156 (1979).
16. Y. Zhou, Y. H. Shen, C. Zhang, and W. D. Zhang, Chem. Nat. Comp., 43, 355 (2007).
17. S. Wang and F. P. Wang, Acta Pharm. Sin., 27, 117 (1992).
18. S. C. Mao, Z. Y. Li, and C. Li, Nat. Prod. Res. Dev., 19, 610 (2007).

598




<<
  /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


