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A  NEW  CHROMONE  FROM  SEEDS  OF  Cydonia  oblongaa

Hajinisa Ghopur,1,2 S. K. Usmanova,3                                                                                                  UDC 547.972
Amatjan Ayupbek,1,2 and Haji Akber Aisa1*

The new chromone 5,7-dihydroxy-2-n-pentacosanylchromen-4-one (1) in addition to the three known
compounds ursolic acid (2), tormentic acid (3), and �-daucosterol (4) were isolated from seeds of Cydonia
oblonga.  Their structures were determined based on their 1D and 2D NMR and HR-ESI-MS spectral data.
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Until now the plant Cydonia oblonga (Rosaceae) was the only representative of the genus Cydonia that included
about 50 widely distributed varieties [1].  Six types of this genus are found in Xinjiang Autonomous Region of China [2].  The
plant C. oblonga Mill. var. maliformis is one of them.  Its seeds are used in folk medicine to treat various skin diseases,
dysphoria, lung tuberculosis, cough, and sore throat [3].  For many years mainly fruit of C. oblonga was studied.  According
to the literature, it contains essential oils, organic acids, amino acids, phenolic acids, flavonoids, terpenoids, and steroids [4–7].

Herein we report the isolation from seeds of this plant and the structure determination of the new chromone 1 and the
identification of the three known compounds ursolic acid (2) [8], tormentic acid (3) [9], and �-daucosterol (4) [10].  Compounds
2, 3, and 4 were isolated for the first time from C. oblonga.

The structure of 1 was established based on spectral data (1D and 2D NMR, HR-ESI-MS) and confirmed by comparison
with related compounds [11].

Compound 1 (C34H56O4) was obtained as a white powder, mp 101–103°C.  The mass spectrum of 1 had strong peaks
for ions with m/z 527.8 (18) [M – H]–, 190.1 (100) [M – H – C24H49]–, and 203.1 (53) in addition to peaks with m/z 217.3 (6),
231.0 (8), 246.4 (5), 259.1 (16), 273.0 (10), 287.2 (9), 303.4 (5), 315.2 (9), 329.1 (5), 343.0 (6), 357.1 (8), 371.2 (8), 399.4 (3),
413.0 (3), 441.1 (3), 427.3 (6), 455.2 (3), 469.2 (7), 497.4 (5).

The 13C NMR spectrum showed resonances for 34 C atoms that appeared in the DEPT spectrum as 1 methyl, 24
methylenes, 3 methines, and 6 quaternary C atoms.

The PMR spectrum of 1 contained two 1H broad singlets at � 13.3 and 13.6 ppm that were due to two hydroxyls.  The
PMR, 13C NMR, HMBC, and HSQC spectra of 1 (Table 1, Fig. 1) were consistent with the presence of an alkyl side chain
CH2–(CH2)23–CH3  and  three aromatic protons (�H 6.24, s, H-3; �C 108.5, d, C-3); (�H 6.72, d, J = 1.6 Hz, H-8; �C 95.2, d,
C-8;  and  �H 6.75,  d,  J = 1.6 Hz,  H-6;  �C 100.4, d, C-6).    The last two doublets were typical of two meta-related protons
(H-6 and H-8) of a chromone ring.  These data and the presence of singlets at 171.1 and 183.3 ppm in the 13C NMR spectrum
indicated that 1 was an alkyl-substituted 5,7-dihydroxychromon-4-one.
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An analysis of the HMBC and HSQC spectral data showed that the alkyl side chain was bonded to C-2 of the
chromone core (Table 1).  This was consistent with the presence in the HMBC spectrum of 1 of cross peaks between H-1� and
the resonances of C-2 and C-3.  Correlation peaks between resonances of H-3 and C-1�, C-2, C-4, and C-10; between H-8 and
C-4, C-6, C-7, and C-10; between H-6 and C-5, C-8, and C-10 were observed in the HMBC spectrum.  Furthermore, the
chemical shifts of resonances for C-7 (� 159.4) and C-5 (� 163.7) in the 13C NMR spectrum showed that the two hydroxyls
were bonded to C-5 and C-7.

Thus, 1 was determined as 5,7-dihydroxy-2-n-pentacosanylchromen-4-one based on the spectral data.

EXPERIMENTAL

General Comments.  Melting points were determined on a Buchi B-540 Melting Point instrument.  PMR, 13C NMR,
and 2D NMR spectra were recorded in C5D5N with TMS internal standard on a Varian VNMRS-600 spectrometer (600 MHz
for 1H; 150 MHz for 13C).  Mass spectra and high-resolution mass spectra (HR-ESI-MS) were measured on a Bio-TOF Q
spectrometer (QStar Elite Hybrid LC/MS/MS).  Column chromatography was performed over silica gel (G and H grades,
Qingdao Ocean Chemical Factory, China), silica gel (RP-18 grade, Merck), and LH-20 Sephadex (Merck).

Plant Material.  Seeds of C. oblonga Mill. var. maliformis were collected in October 2009 in Atush, Xinjiang
Autonomous Region, PRC.  The specimen was identified by Sulayman Khalik, Chief Pharmacist of Xinjiang-Uighur
Autonomous Regional Institute for Control of Products and Medicines.

Extraction and Isolation.  Dried and ground seeds of C. oblonga (2 kg) were extracted (3�) with refluxing MeOH
for 2 h each time.  The solvent was vacuum distilled.  The combined extracts (470 g) were suspended in H2O and extracted
successively with petroleum ether (15 g), EtOAc (95 g), and n-BuOH (200 g).  The EtOAc fraction (80.0 g) was chromatographed
over a column of silica gel.  Compounds were eluted by petroleum ether, petroleum ether:CH2Cl2 (9:1, 8:2, 7:3, 6:4, 1:1, 1:2,
1:3, etc.), CH2Cl2, and CH2Cl2:MeOH (9:1, 8:2, 7:3, 6:4, etc.).  Fractions of 200 mL were collected to afford 15 fractions (1–15).

Fraction 4 was chromatographed over silica gel with elution by a hexane:EtOAc gradient (10:1, 7:1) to afford 1 (11 mg)
and 2 (8 mg) [8].  Fraction 5 was separated by chromatography over silica gel with elution by CHCl3:MeOH (20:1) and then
over a column of Sephadex LH-20 with elution by CHCl3:MeOH (1:1) to afford 3 (100.9 mg).  Fraction 6 was separated by
chromatography over silica gel with elution by CH2Cl2:MeOH (9:1) to isolate new compound 1 (80 mg), mp 101–103°C.

TABLE 1. NMR Spectra of 1 (1H, 600 MHz; 13C, 150 MHz; C5D5N, �, ppm, J/Hz)

C atom �H �C DEPT HMBC 
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Fig. 1.  Structure and main HMBC correlations of 1.
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Compounds 2, 3, and 4 were identified as ursolic acid (2) [8], tormentic acid (3) [9], and �-daucosterol (4) [10] based on PMR,
13C NMR, HSQC, and HMBC spectral data, which agreed well with those reported.

5,7-Dihydroxy-2-n-pentacosanylchromen-4-one (1), white powder, mp 101–103°C.  HR-ESI-MS: calcd for
C34H55O4, 527.8083; found, 527.8081 [M – H]–.  Table 1 presents the PMR, 13C NMR, HSQC, and HMBC spectra.

ACKNOWLEDGMENT

The work was supported financially by the Chinese National Foundation under the Program for Eminent Young
Scientists (Grant No. 30925045) and under the auspices of the International Partnership Program for Creative Research Groups.

REFERENCES

  1. B. Zeng, Y. Hebibulla, and E. Kerim, Strain Economy Animals and Plants, 8, 29 (2005).
  2. Y. Dejun, Chinese Carpology, Agriculture Press, 1979, p. 169.
  3. Editorial Committee of Chinese Medical Encyclopedia, Encyclopedia of Chinese Medicine-Uighur Medicine,

Shanghai Science and Technology Press, Shanghai, China, 2005, p. 177.
  4. T. Tomoyuki, I. Masakazu, S. Haruyasu, and S. Minoru, Agric. Biol. Chem., 47, 1525 (1983).
  5. B. M. Silva, P. B. Andrade, R. M. Seabra, P. Oliveira, M. A. Ferreira, and F. Ferreres, Nat. Prod. Res.,

19, 275 (2005).
  6. N. De Tommasi, S. Piacente, F. De Simone, and C. Pizza, J. Agric. Food Chem., 44, 1676 (1996).
  7. A. Fiorentino, B. D’Abrosca, S. Pacifico, C. Mastellone, S. Piccolella, and P. Monaco, Chem. Biodiversity,

4, 973 (2007).
  8. J.-Y. Wu, G.-C. Li, and D.-Y. Wang, J. South. Med. Univ. [Nanfang Yike Daxue Xuebao], 27(2), 226 (2007).
  9. M. H. Yang, G. Blunden, M. J. O’Neill, and J. A. Lewis, Planta Med., 58, 227 (1992).
10. Z. F. Zhang, B. L. Ben, J. Yang, and X. F. Tian, China J. Chin. Mater. Med., 29, 237 (2004).
11. M. J. Gonzalez, M. M. Pinto, A. Kijjoa, S. Kengthong, I.-O. Mondanondra, A. M. S. Silva, G. Eaton, and W. Herz,

Phytochemistry, 61, 995 (2002).


	Abstract
	Keywords
	EXPERIMENTAL
	General Comments
	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


