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CHEMICAL CONSTITUENTS OF Combretum punctatum Spp. squamosum

Wang Li-qin,! Huang Rong,? Zhang Fu-chi,! Fu Qiu-xiang,! UDC 547.918
and Chen Ye-gao!”

The plants of Combretum (Combretatace) are widely used in folk medicine for the treatment of leprosy, cancer,
hepatitis, diarrhea, and respiratory infections in different parts of Asia and Africa. Some types of compounds such as stilbenes,
phenanthrenes, triterpenes, and their glycosides were isolated from Combretum species, and these compounds showed various
activities [1]. Eleven species are widespread in China, and most of them are distributed in Yunnan and Hainan Province [2].
Some species were used for the treatment of bruises, abdominal pain, diarrhea, jaundice, hepatitis, and ascariasis in Chinese
folk medicine [3, 4]. It is necessary to investigate the chemical constituents of Combretum species from China. As part of our
work, ten compounds were isolated from Combretum punctatum spp. squamosum. Their structures were determined by
spectroscopic analysis to be oleanolic acid (1), arjunolic acid (2) [5], arjungenin (3) [6], quadranoside I (4) [7], vitexin (5) [8],
methyl gallate (6) [9], stigmasta-4,25(26)dien-3-one (7) [10], octadecanoic acid (8), B-sitosterol (9), and S-daucosterol (10).
This is the first time all the compounds were isolated from this plant.

The NMR spectra were recorded on Bruker AV-400 and Bruker DRX-500 spectrometers in deuterated reagent solution
with TMS as an internal standard. The multiplicity of 13C NMR, determined as DEPT MS data, were obtained on a
VG Autospec-3000 spectrometer.

The materials were collected in September 2006 from Xishuangbanna in Yunnan province in China and identified by
Wen Bin in Xishuangbanna Botanical Garden, Chinese Academy of Sciences.

Extraction and Isolation. The air-dried and powdered leaves and stems of Combretum punctatum spp. squamosum
(5 kg) were extracted with EtOH (3 X) to give a crude extract. After concentration of the combined extracts, the resulting
gummy material was suspended in water and then partitioned with ethyl acetate to afford ethyl acetate residues (65 g). The
ethyl acetate residues (65 g) were subjected to CC over silica gel and eluted with petroleum ether-CH,;COOCH,CHj; (from
10:1 to 0:1) to give eight fractions. Each fraction was repeatedly subjected to CC over silica gel and Sephadex LH-20 to afford
compound 7 and S-sitosterol from the second fraction, compounds 1 and 8 from the fifth fraction, and compounds 2—6 and
B-daucosterol from the eighth fraction.

Oleanolic acid (1), colorless powder. 13C NMR (100 MHz, CD;0D, §): 38.2 (t, C-1), 27.0 (t, C-2), 78.5 (d, C-3),
38.2 (s, C-4), 55.0 (d, C-5), 18.0 (t, C-6), 32.7 (t, C-7), 41.0 (s, C-8), 47.4 (d, C-9), 36.3 (s, C-10), 23.9 (t, C-11), 122.0 (d,
C-12), 143.6 (s, C-13), 38.7 (s, C-14), 27.5 (t, C-15), 23.2 (t, C-16), 46.1 (s, C-17), 47.9 (d, C-18), 38.3 (t, C-19), 38.9 (s,
C-20), 30.0 (t, C-21), 33.4 (t, C-22), 28.8 (q, C-23), 15.2 (q, C-24), 16.0 (q, C-25), 18.0 (q, C-26), 23.9 (q, C-27), 180.5 (s,
C-28), 16.8 (q, C-29), 23.1 (q, C-30).
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Arjunolic acid (2), colorless needles. '3C NMR (100 MHz, CD;0D, 6): 47.5 (t, C-1), 69.6 (d, C-2), 78.0 (d, C-3),
40.2 (s, C-4), 48.3 (d, C-5), 19.5 (t, C-6), 33.2 (t, C-7), 33.0 (s, C-8), 48.1 (d, C-9), 38.9 (s, C-10), 23.9 (t, C-11), 123.4 (d,
C-12), 145.3 (s, C-13), 42.7 (s, C-14), 30.5 (t, C-15), 24.2 (t, C-16), 44.1 (s, C-17), 42.9 (d, C-18), 47.3 (t, C-19), 38.9 (s,
C-20), 34.0 (t, C-21), 33.4 (t, C-22), 66.1 (t, C-23), 13.8 (q, C-24), 17.5 (q, C-25), 17.7 (q, C-26), 26.4 (q, C-27), 181.8 (s,
C-28), 33.6 (q, C-29), 23.9 (q, C-30).

Arjungenin (3), colorless powder. 13C NMR (100 MHz, CD;0D, 9): 47.5 (t, C-1), 69.5 (d, C-2), 74.0 (d, C-3), 40.2
(s, C-4),47.9 (d, C-5), 19.6 (t, C-6), 33.2 (t, C-7), 33.6 (s, C-8), 48.5 (d, C-9), 38.7 (s, C-10), 24.0 (t, C-11), 123.4 (d, C-12),
145.3 (s, C-13),42.7 (s, C-14),31.6 (t, C-15), 24.4 (t, C-16), 42.7 (s, C-17), 42.5 (d, C-18), 84.5 (d, C-19), 38.9 (s, C-20), 34.9
(t, C-21), 33.8 (t, C-22), 67.5 (t, C-23), 12.7 (q, C-24), 16.3 (q, C-25), 17.8 (q, C-26), 27.4 (q, C-27), 181.8 (s, C-28), 33.6 (q,
C-29), 23.9 (q, C-30).

Quadranoside I (4), colorless powder. 13C NMR (100 MHz, CD;0D, 8): 49.6 (t, C-1), 69.8 (d, C-2), 84.6 (d, C-3),
41.1 (s, C-4), 57.8 (d, C-5), 68.8 (d, C-6), 43.3 (t, C-7), 43.7 (s, C-8), 50.6 (d, C-9), 38.4 (s, C-10), 22.5 (t, C-11), 27.2 (t,
C-12), 38.4 (d, C-13), 39.1 (s, C-14), 30.6 (t, C-15), 32.9 (t, C-16), 57.1 (s, C-17), 50.4 (d, C-18), 48.5 (d, C-19), 151.8 (s,
C-20),31.2 (t, C-21), 37.6 (t, C-22), 28.5 (q, C-23), 19.4 (q, C-24), 19.5 (q, C-25), 17.2 (q, C-26), 15.3 (q, C-27), 176.1 (s,
C-28), 110.3 (t, C-29), 18.6 (q, C-30), 95.2 (d, C-1"), 71.0 (d, C-2"), 78.7 (d, C-3"), 74.0 (d, C-4"), 78.3 (d, C-5"), 62.3 (t, C-6").

Vitexin (5), yellow solid. '"H NMR (400 MHz, DMSO-dg, 8, ppm, J/Hz): 8.02 (2H, d, ] = 8.8, H-2’, 6"), 6.92 (2H, d,
J=28.8,H-3",5"), 6.80 (s, H-3), 6.26 (s, H-6). 13C NMR (100 MHz, DMSO-dg, 6): 163.9 (s, C-2), 102.5 (d, C-3), 182.1 (s,
C-4), 156.0 (s, C-5), 98.1 (d, C-6), 162.6 (s, C-7), 104.0 (s, C-8), 161.9 (s, C-9), 104.6 (s, C-10), 129.0 (d, C-2’, 6), 115.8
(d, C-3",5),121.6 (s, C-1"), 160.4 (s, C-4"), 73.4 (d, C-1"), 70.8 (d, C-2"), 78.6 (d, C-3""), 70.5 (d, C-4"), 81.9 (d, C-5"), 61.3
(t, C-6"); ESI-MS m/z 431 [M — H]".

Methyl gallate (6), colorless needles, CgHgOs. IH NMR (400 MHz, CD;0D, S, ppm, J/Hz): 7.02 (2H, s, J =17.5,
H-2,6), 3.80 (3H, s, OCH;). 13C NMR (100 MHz, CD;0D, §): 121.4 (s, C-1), 110.0 (d, C-2, 6), 146.5 (C-3, 5), 139.7 (s, C-4),
169.0 (C-7), 52.3 (q, OCH,); EI-MS m/z (%): 184 (56), 153 (100), 125 (36), 112 (15), 107 (10), 79 (13).

Stigmasta-4,25(26)dien-3-one (7), colorless powder. 13C NMR (125 MHz, CDCls, 8): 199.9 (s, C-3), 171.9 (s, C-5),
147.9 (s, C-25), 124.1 (d, C-4), 111.7 (t, C-26), 56.4 (d, C-17), 56.3 (d, C-14), 54.2 (d, C-9), 49.9 (d, C-24), 42.8 (s, C-13),
40.0 (t, C-12), 39.0 (s, C-10), 36.1 (d, C-20), 36.5 (t, C-1), 36.0 (d, C-8), 34.3 (t, C-22), 34.0 (t, C-2), 33.3 (t, C-6), 32.4 (t,
C-7), 30.0 (t, C-23), 28.5 (t, C-16), 26.9 (t, C-28), 24.5 (t, C-15), 21.5 (t, C-11), 18.9 (q, C-21), 18.2 (q, C-27), 17.8 (q, C-19),
12.4 (q, C-29), 12.3 (q, C-18).

ACKNOWLEDGMENT

This research was funded by National Natural Science foundations of China (No. 20802064) and Natural Science
foundations of the Ministry of Education of Yunnan Province (No. 06Y095A), China.

REFERENCES

1. X. P.Wu, G. Y. Chen, and C. W. liang, J. Hainan Normal Univ. (Natural Science), 20, 63 (2007).

2. Flora Reipublicae Popularis Sinica, Tomus 53, Delectis Florae Reipublicae Popularis Sinica Agendae Academiae
Sinicae Edita, Science Press, 1984, pp. 18—19.

3. Chinese Herbs, Chinese Herbs Edita, Shanghai Science and Technology Press, 1999, pp. 4692-4696.

The Chinese Herbal Medicine Assembly (the last volume), The Chinese Herbal Medicine Assembly Edita,

People’s Health Publishing House, 1986, pp. 266-267.

A. L. Kalinovskii, Chem. Nat. Comp., 28, 1 (1992).

A. Jossang, M. Seuleiman, E. Maidou, and B. Bodo, Phytochemistry, 41, 591 (1996).

I. K. Adnyana, Y. Tezuka, A. H. Banskota, Q. B. Xiong, K. Q. Tran, and S. Kadota, J. Nat. Prod., 63, 496 (2000).

J. H. Kim, B. C. Lee, and J. H. Kim, Arch. Pharm. Res., 28, 195 (2005).

K. J. Wang, C. R. Yang, and Y. J. Zhang, Food Chem., 101, 365 (2007).

10. M. H. Chaves, N. F. Roque, and M. C. Costa Ayres, J. Braz. Chem. Soc., 15, 608 (2004).

B

o 0w

471




<<
  /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 true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 (Color Management Off)
  /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


