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A  NEW  CHROMENE  GLYCOSIDE  FROM  Tithonia  diversifolia

Hong-li Zhai,1,2 Gui-jun Zhao,2,3 Gen-jin Yang,1 He Sun,1,2       UDC 547.972
Bo Yi,1,2 Lian-na Sun,1* Wan-sheng Chen,2*

and Shui-qing Zheng1

A new chromene glycoside, 6-acetyl-2,2-dimethylchromene-8-O-�-D-glucoside, together with four known
compounds were isolated from the aerial parts of Tithonia diversifolia. Their structures were established by
1H, 13C NMR, and HMQC together with the other physical and chemical investigations.
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Tithonia diversifolia (Hemsl.) A. Gray (Compositae), known as Mexican sunflower, is native to Mexico and Central
America. Traditionally, T. diversifolia is used for the treatment of malaria [1] and other forms of fever. Presently, T. diversifolia
has been  introduced into other countries for ornamental purposes or for their pharmacological action and is widespread in the
southern part of Asia, Africa, and the Pacific region. Now  T. diversifolia is of particular interest for phytomedical and health
care research. The extract and compounds isolated from the plant showed anti-inflammatory, analgesic, antimycotic,
anti-HIV-1 [2], and antidiabetes mellitus properties [3]. Chemical studies on this species resulted in sesquiterpene lactones [4],
such as tagitinin A–C and F, diversifol and tithonine chromene, and flavone derivatives [5, 6]. Here we investigate the aerial
parts of T. diversifolia and report the isolation of one new natural compound, 6-acetyl-2,2-dimethylchromene-8-O-�-D-glucoside
(3), together with other four known chromenes, 6-acetyl-2,2-dimethylchromene (1) [7],  6-acetyl-8-hydroxy-2,2-dimethyl-
chromene (2) [8], 6-acetyl-7-hydroxy-2,2-dimethylchromene (4) [7], and 6-acetyl-7-methoxy-2,2-dimethylchromene (5) [9].

The new compound 3 was obtained as colorless crystals with melting point 148–150�C and molecular formula
C19H24O8, as established by HR-ESI-MS m/z at 403.1374 [M + Na]+ (C19H24O8Na+); calcd for C19H24O8: 380.3906,
which was supported by 13C NMR. The EI-MS m/z (Irel., %) 218 (40), 203 (100),  164 (35), 43 (60), showed the presence
of a sugar, and acid hydrolysis of 3 afforded D-glucose by GC analysis. The IR spectrum of compound 3 showed absorptions
at 1676 and 1600 cm–1, suggesting the presence of the carbonyl and phenyl groups. The 1H NMR spectrum in MeOD
exhibited signals for two similar methyl groups (s, 1.46; s, 1.48) and one acetoxyl group (s, 2.53); two meta aromatic hydrogens
7.44 (d, J = 1.8), 7.67 (d, J = 1.8); an alkenyl group 5.80 (d, J = 10.2 Hz), 6.43 (d, J = 10.2 Hz) flanked by the aromatic ring.
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1: R1 = R2 = H; 2: R1 = OH, R2 = H
3: R1 = O-Glc, R2 = H; 4: R1 = H, R2 = OH
5: R1 = H, R2 = OCH3
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The 13C NMR spectrum exhibited one acetoxy (199.27, C-11) and six aromatic carbon atoms; one alkenyl attached to the
aromatic ring; one quaternary carbon (79.41, C-2) attached to oxygen. Based on the above spectral data, the skeleton of 3 was
a chromene. The sequence and linkage position of the glucose moiety was subsequently deduced from the correlation between
H-1� of glucose and C-8 in the HMBC experiment (Fig. 1), and the �-D-glucosidic bond was deduced from the H-1� (1H, d,
J = 7.80 Hz); also, the position of the acetoxyl group was confirmed by the correlation between H-5 and C-11; the correlations
between H-7 and C-9, C-11; H-4 and  C-2 were also observed. Thus compound 1 was indentified as 6-acetyl-2,2-
dimethylchromene-8-O-�-D-glucoside.

EXPERIMENTAL

General Methods. NMR spectra were obtained on a Bruker DRX-500 spectrometer at 500 MHz for 1H and
125 MHz for 13C. Chemical shifts are expressed in � values with reference to DMSO-d6 as internal standard, and coupling
constants (J) are given in Hz; ESI-MS was recorded on a Varian MAT-212 mass spectrometer; melting point was measured on
a ZMD83-1 electrothermal melting point apparatus and uncorrected; IR was recorded on a Bruker Vector 22 spectrometer with
KBr pellet.

Plant Material. The aerial parts of Tithonia diversifolia (Hemsl.) A. Gray (Compositae) were collected in Mengzi,
Yunnan province, P. R. China in September 2004 and were  identified by Prof. Wansheng Chen. A voucher specimen was
deposited in the Department of Pharmacognosy, Second Military Medical University, Shanghai, P. R. China.

Extraction and Isolation. The air-dried aerial parts of Tithonia diversifolia (70 kg) were percolated with 80% EtOH.
The EtOH extract was concentrated to an aqueous residue and then suspended with water. The water layer was extracted with
petroleum ether, CH2Cl2, EtOAc, and n-BuOH. The CH2Cl2-soluble part was evaporated to a black syrup (320 g), which was
subjected to silica gel column chromatography with petroleum ether–EtOAc. 6-Acetyl-2,2-dimethylchromene (1) (20 mg),
6-acetyl-7-methoxy-2,2-dimethylchromene (5) (80 mg), 6-acetyl-7-hydroxy-2,2-dimethylchromene (4) (230 mg), 6-acetyl-8-
hydroxy-2,2-dimethylchromene (2) (40 mg), and 6-acetyl-2,2-dimethylchromene-8-O-�-D-glucoside (3) (60 mg) were eluted
with (50:1, 15:1, 5:1, 3:1) and purified by reversed-phase (RP-18) chromatography using silica gel and Sephadex LH-20.

6-Acetyl-2,2-dimethylchromene (1), white powder, C13H14O2. EI-MS m/z: 203 [M + H]+. 1H NMR (CDCl3, �,
ppm, J/Hz): 7.73 (1H, dd, J = 7.6, 1.8, H-7), 7.61 (1H, d, J = 7.6, H-8), 6.78 (1H, d, J = 1.8, H-5), 6.34 (1H, d, J = 10.2, H-4),
5.65 (1H, d, J = 10.2, H-3), 2.52 (3H, s, H-12), 1.45 (6H, s, H-13, 14); 13C NMR (CDCl3, �): 196.6 (C-11), 157.4 (C-9), 131.2
(C-7), 129 (C-3), 126.9 (C-8), 120.6 (C-4), 113.9 (C-10), 99.6 (C-5), 76.8 (C-2), 28.3 (C-13,14), 26.2 (C-12).

6-Acetyl-7-hydroxy-2,2-dimethylchromene (2), white powder, C13H14O3. EI-MS m/z: 219 [M + H]+. 1H NMR
(CDCl3, �, ppm, J/Hz): 7.31 (1H, s, H-8), 6.33 (1H, s, H-5), 6.27 (1H, d, J = 10.2, H-4), 5.57 (1H, d, J = 10.2, H-3), 2.54 (3H,
s, H-12), 1.45 (6H, s, H-13, 14); 13C NMR (CDCl3, �): 203.1 (C-11), 160.7 (C-9), 129.7 (C-8), 129.1 (C-3), 121.4 (C-4), 114.6
(C-6), 165.1 (C-7), 114.0 (C-10), 104.5 (C-5), 78.2 (C-2), 28.4 (C-13, 14), 26.3 (C-12).

6-Acetyl-2,2-dimethylchromene-8-O-�-D-glucoside (3), colorless crystals, mp 148–150�C; [ ]20� D  +20� (c 0.1,
MeOH). UV (MeOH, �max, nm): 266; IR (KBr, 	max, cm–1): 3446, 2924, 1676, 1600, 1382, 1306, 1199, 1076. 1H NMR
(600 MHz, MeOD, �, ppm, J/Hz): 1.46 (3H, s, H-13), 1.48 (3H, s, H-14), 2.53 (3H, s, H-12), 5.80 (1H, d, J = 10.2, H-3), 6.43
(1H, d, J = 10.2, H-4), 7.44 (1H, d, J = 1.8, H-5), 7.67 (1H, d, J = 1.8, H-7), 4.94 (1H, d, J = 7.80, H-1�), 3.45 (1H, m, H-2�),
3.40 (1H, m, H-3�) , 3.29 (1H, m, H-4�), 3.49 (1H, m, H-5�), 3.83 (1H, dd, J = 12.0, H-6�); 13C NMR (150 MHz, MeOD, �):
26.4 (C-12), 28.2 (C-14), 28.4 (C-13), 79.41 (C-2), 119.46 (C-3), 122.72 (C-5), 122.78 (C-10), 131.16 (C-6), 132.81 (C-4),
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Fig. 1. HMBC correlations of 3.
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147.62 (C-8), 149.51 (C-9), 199.27 (C-11), 103.13 (C-1�), 77.99 (C-2�), 78.40 (C-3�), 71.36 (C-4�),74.96 (C-5�), 62.50 (C-6�).
HR-ESI-MS m/z: 403.1374 [M + Na]+ (C19H24O8Na+); calcd for C19H24O8, 380.3906; EI-MS m/z (Irel., %): 218 (40), 203
(100), 164 (35), 43 (60).

6-Acetyl-8-hydroxy-2,2-dimethylchromene (4), white crystal, C13H14O3. EI-MS m/z: 219 [M + H]+. 1H NMR
(CDCl3, �, ppm, J/Hz): 7.45 (1H, d, J = 1.8, H-7), 7.28 (1H, d, J = 1.8, H-5), 6.38 (1H, d, J = 10.2, H-4), 5.69 (1H, d, J = 10.2,
H-3), 2.55 (3H, s, H-12), 1.52 (6H, s, H-13, 14); 13C NMR (CDCl3, �): 196.8 (C-11), 144.2 (C-6), 143.7 (C-8), 130.9 (C-3),
130.5 (C-9), 121.7 (C-4), 120.5 (C-10), 118.8 (C-5), 115.3 (C-7), 78.6 (C-2), 28.3 (C-13, 14), 26.3 (C-12).

6-Acetyl-7-methoxy-2,2-dimethylchromene (5), white powder, C13H16O3. EI-MS m/z: 221 [M + H]+. 1H NMR
(CDCl3, �, ppm, J/Hz): 7.53 (1H, s, H-5), 6.37 (1H, s, H-8), 6.29 (1H, d, J = 10.2, H-4), 5.51 (1H, d, J = 10.2, H-3), 3.87 (3H,
s, OMe), 2.55 (3H, s, H-12), 1.43 (6H, s, H-13, 14); 13C NMR (CDCl3, �): 197.5 (C-11), 161.8 (C-7), 158.4 (C-9), 129
(C-5), 128.3 (C-3), 121.6 (C-4), 113.4 (C-10), 99.6 (C-8), 76.8 (C-2), 55.5 (OCH3), 28.3 (C-13, 14), 26.2 (C-12).

ACKNOWLEDGMENT

The work was supported by National Natural Science Foundation of China (20872177) and Program of Shanghai
Science and Technology Commission (08DZ1971503).

REFERENCES

1. T. O. Elufioye and J. M. Agbedahunsi, J. Ethnopharmacol., 93, 167 (2004).
2. P. Cos, N. Hermans, T. De Bruyne, S. Apers, J. B. Sindambiwe, M. Witvrouw, E. De Clercq, D. Vanden Berghe,

L. Pieters, and A. J. Vlietinck, Phytomedicine, 9, 62 (2002).
3. T. Miura, K. Nosaka, H. Ishii, and T. Ishida, Biol. Pharm. Bull., 28 (11), 2152 (2005).
4. M. Heinrich, M. Robles, J. E. West, R. Bernardo, M. de Ortiz, and R. Eloy,  Annu. Rev. Pharmacol. Toxicol., 38,

539 (1998).
5. Y. H. Kuo and C. H. Chen, J. Nat. Prod., 61, 827 (1998).
6. S. R. Ambrosio, Y. Oki, V. C. Heleno, J. S. Chaves, P. G. Nascimento, J. E. Lichston, M. G. Constantino,

E. M. Varanda, and F. B. Da Costa, Phytochemistry, 69 (10), 2052 (2008).
7. F. Bohlinann and M. Grenz, Chem. Ber., 103, 90 (1970).
8. H. Tsuda, Y. Ishitani, Y. Takemura, Y. Suzuki, and T. Kato, Heterocycles, 44, 139 (1997).
9. L. F. Bjelddane and T. A. Gessmann, Phytochemistry, 8, 1293 (1969).


	ABSTRACT
	KEYWORDS
	EXPERIMENTAL
	General Methods
	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 (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


