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A NEW FLAVANONE GLYCOSIDE FROM C(lausena pentaphylla
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From the ethyl acetate extract of the roots of Clausena pentaphylla, a flavanone glycoside, 5,7-dihydroxy-
3’4" -dimethoxyflavanone 6-C-[o-rhamnopyranosyl-(1—6) ]-B-glucopyranoside (1), was isolated. The isolated
compound was characterized by UV, IR, and NMR ( Iy 13 C) studies.
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Clausena pentaphylla DC. belongs to the family Rutaceae, which is extensively cultivated throughout India and
Bangladesh. It is widely used as a folk medicine for the treatment of diarrhea, renal colic, vesical pain, renal calculi, and
pain of hepatitis. It is also used to treat uterine pain and colic and in other disorders. A compound, clausmarin, isolated from
C. pentaphylla showed spasmolytic activity and also reduces blood pressure [1-3]. As part of our investigations on the
chemical constituents of medicinal plants of the Rutaceae family found in Shahjahanpur [4—-6] District, this paper deals with
the isolation and characterization of a new flavanone glycoside from the roots of Clausena pentaphylla.

Compound 1 was isolated from the ethyl acetate extract, eluting with chloroform—ethyl acetate (3:2), as a yellow
powder; in its mass spectra, the molecular ion peak obtained at m/z 624 corresponds to the molecular formula C,oH;,0 5. This
compound gave characteristic colors with Mg-HCl, Na-Hg/HCI, NaOMe, H,S0,, NaBH,, 2,4-dinitrophenylhydrazine, and
FeCls, and a positive Molisch and Tollen’s reagent test [7, 8]. In the UV spectrum a major absorption band appeared at 210,
281, and 325 (sh) nm, indicating that the compound was a flavanone glycoside [7-9]. The IR spectrum of this compound
exhibited absorption bands at 1652 and 3448 cm~!, which were indicative of the presence of a carbonyl group and hydroxyl
groups.

In the 'H NMR studies, the most characteristic peaks at § 2.80 (dd, J =2.8 and 17.2 Hz), 3.12 (dd, J = 13.2 and
17.2 Hz), and 5.38 (dd, J = 2.8 and 13.2 Hz), which were assigned to two H-3 protons and one H-2 proton, respectively,
confirmed the presence of an ABX type signal for the flavanone moiety [7—11]. The downfield proton at & 12.01 was assigned
to C5-OH chelated to C-4 carbonyl [7-11]. In the TH NMR of the flavonoids, the signals resonating at § 7.5-7.6 and § 6.5-6.9
were assigned to H-6 and H-8, respectively [7-11]. In the 'H NMR, the signal of an isolated aromatic proton appeared at
8 6.53 (1H, s). Thus, the A-ring aromatic proton signal at § 6.53 (1H, s) was assigned to H-8.

The singlet signal of six protons at d 3.80 indicated the presence of two methoxyl groups substituted on an aromatic
ring. The three ABC type aromatic proton signals at § 7.03 (1H, dd, J=1.8, 8.5 Hz), 7.01 (1H, d, J = 1.8 Hz), and 6.98 (1H, d,
J = 8.5 Hz) were characteristic of H-6", H-2", and H-5, respectively, indicating that the B-ring is 3’,4’-methoxylated [7-11].
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In the !3C NMR spectrum, the signals at § 79.2 and 45.3 were assigned to C-2 and C-3 of the dihydropyrone moiety,
whereas the signals of two methoxy carbons observed at lower field, § 58.6 and 58.3, suggested that these two methoxy groups
have substituents at both ortho positions [11, 12]. The NMR further indicated the presence of two sugar moieties. In the NMR
spectra, anomeric proton signals appeared at 8 4.56 (d, J = 9.5 Hz)/ 8~ 75.09 (H-1") and §}; 4.52 (br.s)/ 8 101.52 (H-1"").
A signal appeared for the methyl protons of a-rhamnose at 84 1.06 (d, J = 6.0 Hz) [10-12]. The HMBC correlation of H-1" to
C-5, C-6, and C-7 clearly indicated the presence of a 6-C-f-glucopyranoside. The downfield shift of C-6" of the glucose
unit (8 68.34) and the cross peak of H-1"" to C-6” was assigned to the (1—6)-C-glucosidic bond. On the basis of the
above evidence, the compound was identified as 5,7-dihydroxy-3’,4’-dimethoxyflavanone 6-C-[a-rhamnopyranosyl-
(1—-6)]-B-glucopyranoside (1).

EXPERIMENTAL

General Procedures. Ultraviolet absorption spectrum was recorded on a Perkin—Elmer Lambda Bio 20 UV
spectrometer. IR spectroscopy was performed using the KBr disc method on a Perkin—Elmer 1710 infrared Fourier transform
spectrometer. NMR spectra were recorded on Bruker AVANCE DRX-300 (300, 100 MHz). Chemical shifts are shown as &
values (ppm) with tetramethylsilane (TMS) as internal reference. FAB-MS was recorded on a JEOLSX 1021/DA-6000 mass
spectrometer. Column chromatography was carried out using silica gel (60—120 mesh). Chemicals of analytical-reagent grade
were purchased from E-Merck (India).

Plant Material. The roots of Clausena pentaphylla were collected from the rural areas of Shahjahanpur District in
September. The plant was authenticated by comparison with data of the herbarium specimen deposited in the Herbarium of the
Faculty of Botany, G. F. College (Rohilkhand University), Shahjahanpur (Herbarium No. GFCB 1361).

Extraction and Isolation. Dried and pulverized bark and leaves (1.5 kg) of the plant were first defatted with hexane
(3 L x 5 times) and then Soxhlet-extracted with chloroform, ethyl acetate, and methanol (3 L x 5 times each). The ethyl acetate
extract was then evaporated under vacuum on a rotary evaporator below 50°C to yield a brownish mass (35 g). The mass was
then subjected to column chromatography. A well-stirred suspension of silica gel (100-150 g in petroleum ether at 60—80°)
was poured into the column (150 cm long and 50 mm in diameter). When the absorbent was well settled, the excess of
petroleum ether was allowed to pass through the column. The column was eluted with petroleum ether, chloroform, ethyl
acetate, and methanol, and their mixtures with increasing polarity. Elution with chloroform—ethyl acetate (3:2) afforded the
compound.

REFERENCES

1. C. P. Khare (ed.), Indian Medicinal Plants, an Illustrated Dictionary, Springer Verlag, Berlin/Heidelberg,
Germany, 2007.
A. Shoeb, M. D. Manandhar, R. S. Kapil, and S. P. Polpli, J. Chem. Soc., Chem. Commun., 281 (1978).
G. K. Patnaic and B. N. Dhawan, J. Ethnopharmacol., 6, 127 (1982).
J. Intekhab and M. Aslam, Malaysian J. Pharm. Sci., 7, 1 (2009).
J. Intekhab and M. Aslam, Herba Polonica, 55 (4), 38 (2009).
J. Intekhab and M. Aslam, Monatsh. Chemie - Chem. Mon., 141, 1263 (2010).
Techniques of Flavonoid Identification, K. R. Markham (ed.), Academic Press, London, 1982.
The Systematic Identification of Flavonoids, T. J. Mabry, K. R. Markham, and M. B. Thomas (eds.), Springer,
New York, 1970, pp. 24-26, 147, 332-333.
9. K. R. Markham and T. J. Mabry, Ultraviolet-visible and Proton Magnetic Resonance Spectroscopy of Flavonoids,
in: J. B. Harborne, T. J. Mabry, and H. Mabry (eds.), The Flavonoids, Chapman and Hall, London, 1975, pp. 45-77.
10. J. B. Harborne and H. Baxter, The Handbook of Natural Flavonoids, John Wiley and Sons, Chichester,
Vols. 1 and 2, 1999.
11. R.J. Grayer and N. C. Veitch, in: Flavonoids: Chemistry, Biochemistry, and Applications, O. M. Andersen
and K. R. Markham (eds.), CRC Press, Taylor and Francis Group, Boca Raton, USA, 2006.
12. P. K. Agrawal, Carbon-13 NMR of Flavonoids, Elsevier, Amsterdam, 1989.

PN AL

569



	Abstract
	Keywords
	EXPERIMENTAL
	General Procedures
	Plant Material
	Extraction and Isolation

	REFERENCES


<<
  /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


