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ABSTRACT

Athrixia phylicoides (bush tea), belonging to the Asteraceae family, is a popular beverage used as a herbal tea and for medicinal
purposes. The processed leaves of bush tea contain 5-hydroxy-6,7,8,3’,4’,5"-hexamethoxyflavon-3-ol as major flavonoid.
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Athrixia phylicoides DC. (bush tea) belongs to the Asteraceae
family.! It has small, dark green pointed leaves with white
woolly backs and small pink or mauve-pink daisy flowers with a
bright yellow centre.” Bush tea is a popular beverage used as a
herbal tea and as a medicinal plant for cleansing or purifying the
blood, treating boils, headaches, infested wounds and cuts, and
the solutions may also be used as a foam bath.’ It is used as an
aphrodisiac by Vhavenda people,* and the Zulu people use a
decoction of the root as a cough remedy and purgative.® As part
of astudy of the viability of bush tea as an agricultural enterprise,
we investigated the flavonoid and phenolic constituents of
A. philicoides. In herbal teas, flavanols and polyphenols are the
potential quality indicators since they are antioxidant in nature.
Flavonoids have a wide range of physiological activity (for
example cAMP diphosphoesterase inhibition,® growth inhibi-
tion,” and cytotoxicity®’) and their presence in any traditional
remedy or beverage is therefore significant.

Compound 1 (C,;H,,0,)) is a flavonol characterized here for
the first time. Its structure was deduced from the data obtained
from 'H and "C NMR experiments. The proton connectivity
pattern was determined by analysis of the proton—proton
coupling constants and the correlations observed in the 'H-'H
COSY spectrum. The signals of the proton-bearing carbon atoms
were correlated with specific proton resonances in a 'H-"C
COSY experiment, which allowed the assignment of the structure
(1) to the flavonol.

The 'H NMR spectrum is dominated by five singlets (6, 4.02,
3.97,3.93, 3.92 (6H), 3.88 ppm) due to six methoxy groups. Two
aromatic protons resonate as a singlet at 0, 7.47 ppm, leading to
the conclusion of a 3’,4',5"-trimethoxyphenyl substituent. A
one-proton singlet at d,; 12.46 ppm is typical of a strongly
hydrogen-bonded hydroxyl group, and a very weak singletatd,,
6.49 indicated the presence of a phenolic hydroxyl group. In the
BC NMR spectrum the six methoxy groups were again clearly
discernible at 6. 56.24 (2 Me groups), 60.27, 61.00, 61.03, and
61.60 ppm. Apart from six aromatic carbon atoms, an enone
carbonyl resonating at . 179.30 ppm and two alkene carbon
atoms at 0. 155.1 and 130.49 ppm complete the structure.

Experimental
Silica gel (0.063-0.2 mm) was used as stationary phase and a
mixture of hexane and ethyl acetate used as mobile phase in the
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chromatographic separations. Thin layer chromatography
plates, packed with silica gel, were used to isolate major compo-
nents of the fractions from the minor ones. Thin layer chroma-
tography plates were visualized under UV light (254 nm) or by
spraying with visualizing reagent (anisaldehyde reagent) which
was made up by mixing 250 mL ethanol, 2.4 mL concentrated
sulphuric acid and 6 mL anisaldehyde. NMR spectroscopic
measurements were made using a 300 MHz Bruker spectrometer,
with CDCl, as solvent and TMS as an internal standard.

The plant material was harvested in Muhuyu village, Limpopo
Province. The green leaves (567 g) were cold-extracted with
acetone for seven days. The extract was filtered and evaporated
at 50°C under reduced pressure to yield 312 g of a green viscous
liquid. Thirty grams silica was added and the mixture evaporated
to dryness. The dry mixture was added on top of a chromato-
graphic column containing 250 g of silica gel with hexane as
mobile phase. The mixture was chromatographed with a hex-
ane:ethyl acetate gradient of increasing polarity to yield several
low polarity phytosterol mixtures and a more polar, yellowish,
crystalline product identified as 5-hydroxy-6,7,8,3",4',5"-hexa-
methoxyflavon-3-ol (1).

Identification of the Isolate

30 mg crystallized as yellowish crystals from hexane/ethyl
acetate (m.p. 127-129.5°C); ¢, (300 MHz, CDCl,) 3.88 (3H, s,
OMe), 3.92 (6H, s, 2x OMe), 3.93 (3H, s, OMe), 3.97 (3H, s, OMe),
4.02 (3H, s, OMe), 6.49 (1H, s, 5-OH), 7.47 (2H, s, 2’-H and 6¢’-H),
12.46 (1H, s, 3-OH); 6. (100 MHz, CDCl,) 56.24 (3'-OMe and
5’-OMe), 60.27 (6-OMe), 61.00 (4'(or 7)-OMe), 61.03 (7(or
4)-OMe), 61.60 (8-OMe), 106.01 (C-4a), 122.23 (C-8), 125.53
(C-1), 127.08 (C-6), 130.49 (C-3), 139.06 (C-2" and C-6"), 140.70
(C-4), 144.83 (C-8a), 147.95 (C-5), 148.82 (C-7), 153.20 (C-3" and
C-5), 155.14 (C-2), 179.30 (C-4).



Suort GommunicaTioN

M.J. Mashimbye, F.N. Mudau, P. Soundy and T. van Ree, 2

S. Afr. J. Chem., 2006, 59, 1-2,
<http://journals.sabinet.co.za/sajchem/>.

Acknowledgements

We thank Mashudu Shaila Mangaka for technical assistance,

Prof. Robert Vleggaar (University of Pretoria) for NMR spectros-
copy, and the National Research Foundation (NRF) for financial
assistance.

References

1
2

K. Bremer, Botaniska Notiser, 1973, 131, 449-453.

M. Roberts, Indigenous Healing Plants, Southern Book Publishers,
Halfway House, South Africa, 1990.

B-E. van Wyk, N. Gericke, People Plants, Briza, Pretoria, South Africa,
2000.

D.N.E. Mabogo, The Ethnobotany of the Vhavenda, M.Sc. thesis,

University of Pretoria, Pretoria, South Africa, 1990.

J.M. Watt, M.G. Breyer-Brandwijk, The Medicinal and Poisonous Plants
of Southern and Eastern Africa, 2nd edn, Livingstone, Edinburgh, UK,
1962, p. 203.

T. Nikaido, T Ohmoto, U. Sankawa, T. Tomimori, Y. Miyaichi, Y.
Imoto, Chem. Pharm. Bull., 1988, 36, 654—661.

N.E. Mahoney, J.N. Roitman, B.C. Chan, J. Chem. Ecol., 1989, 15,
285-290.

J.J. Lichius, O. Thoison, A. Montagnac, M. Pais, E Gueritte-Voegelein,
T. Sevenet, J-P. Cosson, A.H.A. Hadi, . Nat. Prod., 1994, 57, 1012—
1016.

J.A. Beutler, E. Hamel, A.]. Vlietinck, A. Haemers, P. Rajan,
J.N. Roitman, J.H. Cardellina, M.R. Boyd, ]. Med. Chem., 1998, 41,
2333-2338.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.01000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00500
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


