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Aconitum L. (Ranunculalceae) is a large genus of about 300 species distributed in the temperate regions of the
Northern Hemisphere [1]. The plant Aconitum kongboense Lauener is endemic to China, and its roots are used for the treatment
of arthritic pain in folk medicine [2]. In previous reports [2-8], eighteen C,¢-diterpenoid alkaloids were isolated from this
plant. In this paper, we report the isolation and structure elucidation of fifteen compounds from the chloroform extract of
A. kongboense Lauener, including six C,,-diterpenoid alkaloids (1-6), which were different from previously reported
C,q-diterpenoid alkaloids. The compounds were characterized by the comparison of the physical and spectroscopic data with
the reported data, including NMR and mass spectrometry. The fifteen compounds were identified as: songorine (1) [9],
karakomine (2) [10], 12-epi-15-O-acetylnapelline (3) [11], songoramine (4) [12], 12-epi-19-dehydronapelline (5) [13],
12-epi-19-dehydrolucidusculine (6) [13], 8,9,10-trihydroxythymol (7) [14], 8,10-dihydroxy-9-isobutyryloxythymol (8) [15],
(+)-medioresinol (9) [16], ethyl caffeate (10) [17], estragole-3-O-B-D-glucopyranoside (11) [18], p-methoxysalicylic acid
(12) [19], 2,4-dimethoxybenzoic acid (13) [20], scopoletin (14) [21], and wedelolactone (15) [22]. All of them were isolated
from this plant for the first time.

The aerial parts of A .kongboense were collected in Tibet, China, in August, 2008. The plant material was identified
by Prof. Huang Baokang (Department of Pharmacognosy, Second Military Medical University). A voucher specimen
(No. GBWT20080920) was deposited in the School of Pharmacy, Shanghai Jiao Tong University, Shanghai, P. R. China.

The air-dried powdered aerial parts of 4. kongboense (4.0 kg) were extracted with 80% ethanol four times at room
temperature. The extract was dissolved in water to form a suspension and acidified to pH 2 with 20% H,SO, and filtered. The
filtrate was basified to pH 11 with saturated NaOH aqueous solution and then extracted successively with CHCl;. The CHCl4
fraction (15 g) was chromatographed over a silica gel column with a gradient of CH,Cl,-MeOH (100:1—1:2) and Sephadex
LH-20 (CHCl;-CH;O0H 1:1), and further purified on preparative HPLC (MeOH-H,0) to yield 1 (56.0 mg), 2 (13.7 mg),
3 (9.5 mg), 4 (14.2 mg), 5 (17.2 mg), 6 (6.1 mg), 7 (8.0 mg), 8 (9.2 mg), 9 (2.1 mg), 10 (14.0 mg), 11 (2.2 mg), 12 (2.0 mg),
13 (12.0 mg), 14 (7.6 mg), and 15 (4.0 mg).

ACKNOWLEDGMENT

The work was supported by NSFC (30725045), the Special Program for New Drug Innovation of the Ministry of
Science and Technology, China (2009ZX09311-001, 2008Z2X09308-005, 2008ZX09101-Z-029, 2009Z2X09103-375,
20097X09301-007), Shanghai Leading Academic Discipline Project (B906), and in part by the Scientific Foundation of
Shanghai Committee of Science and Technology (08DZ1971300, 09DZ1975700, 09DZ1971500, 09DZ1972200).

1) School of Pharmacy, Shanghai Jiao Tong University, Shanghai, 200240, P. R. China, fax: 86 021 34205989,
e-mail: kimhz@sjtu.edu.cn; wdzhangy@hotmail.com; 2) School of Pharmacy, East China University of Science and Technology,
Shanghai, 200237, P. R. China; 3) School of Pharmacy, Second Military Medical University, Shanghai, 200433, P. R. China.
Published in Khimiya Prirodnykh Soedinenii, No. 5, p. 746, September—October, 201 1. Original article submitted May 18, 2010.

854 0009-3130/11/4705-0854 ©2011 Springer Science+Business Media, Inc.



REFERENCES

1. P. G. Xiao, F. P. Wang, F. Gao, L. P. Yan, D. L. Chen, and Y. Liu, Acta Phytotaxonomica Sinica, 44, 1 (2006).
2. P. A. D. L. Chen, Q. H. Chen, X. X. Jiang, and F. P. Wang, Nat. Prod. Res. Dev., 14, 6 (2002).
3. F. P. Wang and Q. C. Fang, Yaoxue Tongbao, 17, 395 (1982).
4. P. A. F. P. Wang, Nat. Prod. Res. Dev., 14, 37 (2002).
5. P. A, Q. H. Chen, D. L. Chen, X. X. Jiang, and F. P. Wang, J. Asian Nat. Prod. Res., 6, 151 (2004).
6. J. M. Yue, Y. Z. Chen, and Y. Z. Li, Phytochemistry, 29, 2379 (1990).
7. M. Yue, J. Xu, and Y. Z. Li, Phytochemistry, 35, 829 (1994).
8. Y. Chen, M. K. Wang, F. E. Wu, and L. S. Ding, Zhiwu Xuebao, 36, 970 (1994).
9. F. Zhang, X. M. Wang, S. L. Peng, and S. L. Ding, Chin. J. Chin. Mater. Med., 41, 1851 (2006).
10. F. Zhang, S. L. Peng, X. Liao, K. B. Yu, and S. L. Ding, Planta Med., 71, 1073 (2005).
11. K. Wada, T. Mori, and N. Kawahara, Chem. Pharm. Bull., 48, 1065 (2000).
12. D. Csupor, P. Forgo, K. Csedo, and H. Judit, Helv. Chim. Acta, 89, 2981 (2006).
13. H. Takayama, F. Wu, H. Eda, K. Oda, and S. Sakai, Chem. Pharm. Bull., 39, 1644 (1991).
14. D. M. Giuliano, D. M. Franco, J. Becerra, S. Mario, and M. Francesco, Phytochemistry, 23, 1947 (1984).
15. A. G. Gonzilez, J. B. Bermejo, R. F. Estevez, H. Yanes, and N. P. Joseph, Phytochemistry, 22, 2889 (1986).
16. A. Fumiko and Y. Tatsuo, Phytochemistry, 27, 575 (1988).
17. J. Chen, Y. J. Bai, Y. Y. Zhao, B. Wang, and T. M. Cheng, Chin. J. Chin. Mater. Med., 27, 38 (2002).
18. E. Fuyjimatu, T. Ishikawa, and J. Kitajima, Phytochemistry, 63, 609 (2003).
19. L. Wang, Z. Q. Yin, L. H. Zhang, W. C. Ye, X. Q. Zhang, W. B. Shen, and S. X. Zhao, Chin. J. Chin. Mater. Med., 32,

1300 (2007).
20. L. Shi and W. Y. Kang, Chin. J. Chin. Mater. Med., 33, 780 (2008).
21. B. S. Siddiqui, F. A. Sattar, F. Ahmad, and S. Begum, Arch. Pharm. Res., 30, 919 (2007).
22. C.C.Li, Z. X. Xie, Y. D. Zhang, J. H. Chen, and Z. Yang, J. Org. Chem., 68, 8500 (2003).

855




<<
  /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


