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DIOSPHENOL FROM THE ASCIDIAN Diplosoma SP.
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P. S. Dmitrenok, A. S. Dmitrenok, 
B. B. Grebnev, and V. A. Stonik

The tunicate family Didemnidae, including the genus Diplosoma, is a rich source of biologically active compounds [1-
11].  We isolated 1 from the ascidian Diplosoma sp. collected during an expedition of the SRS Academic Oparin in the waters
of Viet Nam in January 2005.

1: R = H; 2: R = Ac

The ascidian Diplosoma sp. (Didemnidae) (dry weight 176 g, Tai Island, Van-Fong Bay, South China Sea) was
extracted three times with ethanol.  The extract was concentrated in vacuo.  The residue was distributed betweeen EtOH (90%)
and hexane.  The aqueous ethanol layer was treated with water (to obtain 50% EtOH) and extracted with CH2Cl2.  The resulting
extract was concentrated in vacuo to a dry oily residue (2.3 g) and chromatographed over a column of Sephadex LH-20 using
CHCl3:EtOH (1:1) to afford 1 (157.2 mg, 0.09% of dry weight).

The molecular formula of 1 C11H10O3 was confirmed by EI MS and the NMR spectrum.  The mass spectrum contained
a peak for the molecular ion at m/z 190.  The 13C NMR spectrum had 11 resonances including those for carbonyl (δC 187.4),
three quaternary C atoms (δC 148.4, 134.2, and 130.2), four methine C atoms of double bonds (δC 134.2, 132.8, 131.1, and
118.2), an exo-methylene conjugated to a double bond (δC 127.1), –CHO– (δC 70.4), and a –CH2O group (δC 66.5).  The PMR
spectrum, in addition to resonances for methylene and methine protons bonded to oxygen (δH 4.57 ddd, 4.40 dd, and 5.02 s),
olefin protons [δH 6.85 m (2H), 6.78 m, 6.23 ddd], and exo-methylene protons (δH 5.77 m and 5.63 m), exhibited a resonance
for a hydroxyl (δH 10.39 s).  The presence of an OH in the isolated compound was confirmed by absorption at 3261 cm−1 in the
IR spectrum.

Acetylation of 1 by a mixture of acetic anhydride and pyridine gave acetate 2, which was isolated in low yield (part of
the starting material polymerized upon acetylation) by column chromatography over silica gel in ethylacetate.

The 1D NOESY spectrum [12] of 1 (D2O) showed a response of H-11 (δH 5.08 d, J = 1.7 Hz) and no response of H-8
(δH 6.93 dd, J = 2.0, 11.5 Hz) upon irradiation of H-9 (δH 6.80 m) and no response of H-11 upon irradiation of H-8.  This was
consistent with the E-configuration of the 7,8-double bond.  The structure of 1 as diosphenol was proved by 2D NMR
spectroscopy (DEPT, HMQS, HMBC, COSY).

A search of the literature showed  that this compound was isolated previously in a mixture with the Z-isomer of the
7,8-double bond from the sponge Ulosa sp. [13].  The observation of diosphenol in representatives of another large taxon,
namely ascidians, was unexpected.  It could be that diosphenol in sponges (species Porifera) and ascidians (subspecies Tunicata)
is produced by microbial symbionts of these invertebrates.  It was recently shown that several secondary metabolites that were
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earier considered metabolites of sponges or ascidians were in fact biosynthesized by symbiotic bacteria or microalgae colonizing
these animals [14].

Compound 1.  IR spectrum (KBr, ν, cm−1): 3345, 3261, 1681, 1665, 1621.  Mass spectrum (EI, 70 eV, m/z, Irel, %):
190 (100) [M]+.

PMR spectrum (500 MHz, DMSO-d6, δ, ppm, J/Hz): 4.40 (ddd, J = 18.7, 4.1, 1.5, H-1), 4.57 (dd, J = 18.7, 2.5, H-1),
5.02 (s, H-11), 5.63 (m, H-10), 5.77 (m, H-10), 6.23 (ddd, J = 9.9, 4.1, 2.5, H-2), 6.78 (m, H-3), 6.85 (m, H-8,9), 10.39 (s, OH).

13C NMR spectrum (125 MHz, DMSO-d6, δ, ppm): 66.5 (C-1), 70.4 (C-11), 118.2 (C-3), 127.1 (C-10), 130.2 (C-4),
131.1 (C-8), 132.8 (C-9), 134.2 (C-2,7), 148.4 (C-5), 187.4 (C-6).

HMBC(H/C): H-1/C-2,3,4,5,6,11; H-2/C-1,4; H-3/C-1,4,5,11; H-8/C-7,9,10,11; H-9/C-7,9,10,11; H-10/C-6,7,8,9,11;
OH/C-4,5,6.

Compound 2.  PMR spectrum (500 MHz, CDCl3, δ, ppm, J/Hz): 7.10 (dd, J = 2.0, 11.5, H-8), 6.89 (m, J = 9.8, 11.5,
16.5, H-9), 6.65 (m, J = 1.2, 2.2, 9.9, H-3), 6.36 (m, J = 2.2, 4.1, 9.9, H-2), 5.74 (dd, J = 1.9, 16.5, H-10), 5.66 (dd, J = 1.9, 9.8,
H-10), 5.12 (d, J = 1.7, H-11), 4.63 (m, J = 2.2, 2.6, 18.7, H-1), 4.54 (m, J = 1.9, 4.1, 18.7, H-1), 2.31 (s, OAc).

ACKNOWLEDGMENT

The work was supported by a grant for Leading Russian Scientific Schools, a grant of the FED RAS, and the RAS
Presidium Program "Molecular and Cellular Biology."

REFERENCES

  1. A. R. Carroll, Y. J. Feng, B. F. Bowden, and J. C. Coll, J. Org. Chem., 61, 4059 (1996).
  2. G. A. Charyulu, T. C. McKee, and C. M. Ireland, Tetrahedron Lett., 30, 4201 (1989).
  3. H. Kobayashi, J. Ohashi, T. Fujita, T. Iwashita, Y. Nakao, S. Matsunaga, and N. Fusetani, J. Org. Chem., 72, 1218

(2007).
  4. T. Teruya, K. Suenaga, S. Maruyama, M. Kurotaki, and H. Kigoshi, Tetrahedron, 61, 6561 (2005).
  5. T. Teruya, H. Shimogawa, K. Suenaga, and H. Kigoshi, Chem. Lett., 33, 1184 (2004).
  6. H. Vervoort, W. Fenical, and R. D. Epifanio, J. Org. Chem., 65, 782 (2000).
  7. B. Banaigs, E. A. Mansour, I. Bonnard, A. Boulanger, and C. Francisco, Tetrahedron, 55, 9559 (1999).
  8. E. A. Mansour, A. Boulanger, A. Badre, I. Bonnard, B. Banaigs, G. Combaut, and C. Francisco, Tetrahedron, 51,

12591 (1995).
  9. A. Boulanger, E. A. Mansour, A. Badre, B. Banaigs, G. Combaut, and C. Francisco, Tetrahedron Lett., 35, 4345

(1994).
10. A. Badre, A. Boulanger, E. A. Mansour, B. Banaigs, G. Combaut, and C. Francisco, J. Nat. Prod., 57, 528 (1994).
11. J. M. Aracil, A. Barde, M. Fadli, G. Jeanty, B. Banaigs, C. Francisco, F. Lafargue, A. Heitz, and A. Aumelas,

Tetrahedron Lett., 32, 2609 (1991).
12. C. J. Bauer, R. Freeman, T. Frenkiel, J. Keeler, and A. J. Shaka, J. Magn. Reson., 58, 442 (1984).
13. S. J. Wratten and D. J. Faulkner, Tetrahedron Lett., 19, 961 (1978).
14. D. J. Newman and R. T. Hill, J. Ind. Microbiol. Biotech., 33, 539 (2006).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /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 0.1000
  /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 300
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 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 <<

    /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


