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NUCLEOSIDES FROM THE MARINE SPONGE Callyspongia SP.
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The genus Callyspongia (order Haplosclerida, family Callyspongiidae) is widely distributed and contains various
bioactive constituents [1].

The wet marine sponge Callyspongia sp. (10 kg) was extracted with ethanol (90%). Ethanol was evaporated in vacuo
to afford a syrupy residue that was suspended in distilled water and fractionated successively with petroleum ether, ethyl
acetate, and n-butanol. Rechromatography of the ethyl acetate fraction over columns of silica gel, Sephadex LH-20, and ODS
HPLC produced compounds 1-8. The isolated compounds were identified using spectral analysis (NMR and MS). Compounds
1-8 were identified as spongothymidine (1) [2], spongouridine (2) [3], 1-(2’-deoxy-a-D-ribofuranosyl)thymine (3) [4],
2’-deoxyuridine (4) [5], 2’-deoxyinosine (5) [5], 2’-deoxyadenosine (6) [6]. 1-(2’-Deoxy-B-D-erythro-pentofuranosyl)-1H-
1,2,4-triazone (7) [7], and 1-(B-D-ribofuranosyl)-1H-1,2,4-triazone (8) [8] by comparison of the results with the literature.
Compounds 1-3, 5-8 were isolated for the first time from Callyspongia sp.

Spongothymidine (1). White solid. IH NMR (500 MHz, CD;0D, 8, J/Hz): 7.83 (1H, s, H-4), 6.30 (1H, t,J = 7.0,
H-1"), 4.42 (1H, m, H-3"), 4.24 (1H, m, H-4"), 3.93 (1H, m, H-2"), 3.83 (1H, dd, J = 12.0, 3.0, H-5"a), 3.80 (1H, dd, J = 12.0,
3.5,H-5'b), 1.88 (3H, s, 5-CHj). 13C NMR (125 MHz, CD;0D): 163.7 (C-6), 150.4 (C-2), 140.4 (C-4), 109.7 (C-5), 95.3 (C-1"),
87.0 (C-4), 73.3 (C-2), 70.2 (C-3), 60.1 (C-5"), 13.1 (5-CH;).

Spongouridine (2). White solid. ITH NMR (500 MHz, Py-ds, 8, J/Hz): 13.01 (1H, br.s, 1-NH), 8.53 (1H, d, J = 8.5,
H-4),7.73 (1H, br.s, 5-OH), 7.06 (2H, br.s, 2’ and 3’-OH), 6.82 (1H, d, J = 3.5, H-1"), 5.80 (1H, d, J = 8.5, H-5), 4.91 (1H, m,
H-3"),4.90 (1H, m, H-4"), 4.65 (1H, m, H-2"), 4.31 (1H, d, J = 12.0, H-5a), 4.20 (1H, d, J = 12.0, H-5’b). 13C NMR (125 MHz,
Pyr-ds): 164.3 (C-6), 152.1 (C-2), 141.0 (C-4), 102.4 (C-5), 90.4 (C-1"), 86.2 (C-4"), 75.9 (C-2"), 71.1 (C-3'), 61.7 (C-5').

1-(2’-Deoxy-o-D-ribofuranosyl)thymine (3). White solid. 'H NMR (500 MHz, DMSO-dy, 8, J/Hz): 11.27 (1H,
br.s, I-NH), 7.69 (1H, s, H-4), 6.16 (1H, t, J = 7.3, H-1"), 5.22 (1H, d, ] = 4.2, 3’-OH), 5.01 (1H, t, J = 5.2, 5-OH), 4.22 (1H,
m, H-4"), 3.92 (1H, m, H-3"), 3.56 (2H, m, H-5"), 2.07 (2H, m, H-2’), 1.76 (3H, s, 5-CHj;). 13 C NMR (125 MHz, DMSO-dy):
163.5 (C-6), 150.6 (C-2), 139.4 (C-4), 110.7 (C-5), 94.3 (C-1"), 87.1 (C-4"), 70.2 (C-3"), 61.1 (C-5"), 40.3 (C-2"), 13.2 (5-CHj;).

2’-Deoxyuridine (4). White solid. "H NMR (500 MHz, CD;0D, 8, J/Hz): 8.00 (1H,d, J = 6.5, H-4), 6.82 (1H, t, ] = 7.0,
H-1"), 5.72 (1H, d, J = 6.5, H-5), 4.41 (1H, m, H-4"), 3.95 (1H, m, H-3"), 3.79 (1H, dd, J = 12.0, 3.5, H-5"a), 3.73 (1H, dd,
J=12.0,4.0,H-5'b), 2.31 (1H, m, H-2"a), 2.21 (1H, m, H-2b). 13C NMR (125 MHz, CD;0D): 163.3 (C-6), 151.1 (C-2), 141.0
(C-4), 103.4 (C-5), 92.4 (C-1"), 87.2 (C-4"), 71.2 (C-3"), 61.3 (C-5"), 40.3 (C-2").

2’-Deoxyinosine (5). White solid. ESI-MS m/z 253 [M + H]". 'H NMR (500 MHz, DMSO-d,, 8, J/Hz): 12.11 (1H,
br.s, I-NH), 8.13 (1H, s, H-2), 8.07 (1H, s, H-8), 6.30 (1H, t, J = 6.9, H-1"), 5.32 (1H, d, ] = 4.0, 3’-OH), 4.96 (1H, t, ] = 5.5,
5-OH), 4.38 (1H, m, H-4"), 3.94 (1H, m, H-3"), 3.61 (1H, m, H-5a), 3.48 (1H, m, H-5'b), 2.61 (2H, m, H-2"). 13 C NMR
(125 MHz, DMSO-dy): 166.2 (C-6), 157.2 (C-4), 155.2 (C-2), 148.0 (C-8), 133.9 (C-5), 97.1 (C-1"), 93.1 (C-4"), 80.1 (C-3"),
71.1 (C-5"), 45.6 (C-2").
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2’-Deoxyadenosine (6). White solid. IH NMR (500 MHz, CD;0D, 8, J/Hz): 8.33 (1H, s, H-2), 8.19 (1H, s, H-8),
6.45 (1H, t,J = 6.2, H-1"), 4.59 (1H, m, H-4"), 4.09 (1H, m, H-3"), 3.86 (1H, dd, J = 12.0, 3.0, H-5"a), 3.76 (1H, dd, ] = 12.0,
3.3, H-5'b), 2.83 (1H, m, H-2"a), 2.43 (1H, m, H-2’b). 13 C NMR (125 MHz, CD;0D): 157.6 (C-6), 153.5 (C-2), 150.1 (C-4),
141.6 (C-8), 120.1 (C-5), 90.1 (C-1"), 87.2 (C-4"), 73.1 (C-3), 63.7 (C-5"), 41.6 (C-2").

1-(2’-Deoxy--D-erythro-pentofuranosyl)-1H-1,2,4-triazone (7). Yellowish oil. 'TH NMR (500 MHz, CD,0D, 6,
J/Hz): 8.35 (1H, s, H-4), 8.20 (1H, s, H-2), 6.45 (1H, t, J = 6.1 Hz, H-1"), 4.60 (1H, m, H-4"), 4.09 (1H, m, H-3"), 3.86 (1H, dd,
J =120, 3.0, H-5"a), 3.76 (1H, dd, J = 12.0, 3.3, H-5'b), 2.83 (1H, m, H-2’a), 2.42 (1H, m, H-2’b). 13C NMR (125 MHz,
CD;0D): 153.5 (C-2), 141.6 (C-4), 90.0 (C-1"), 87.2(C-4"), 73.1 (C-3"), 63.7 (C-5'), 41.6 (C-2").

1-(B-D-Ribofuranosyl)-1H-1,2,4-triazone (8). Yellowish oil. '"H NMR (500 MHz, CD;0D, 6, J/Hz): 8.34 (1H, s,
H-4), 8.20 (1H, s, H-2), 6.99 (1H, t, ] = 6.4, H-1"), 4.76 (1H, m, H-3"), 4.34 (1H, m, H-4"), 4.19 (1H, m, H-2"), 3.86 (1H, dd,
J=12.0,3.0,H-5"a), 3.76 (1H, dd, J = 12.0, 3.3, H-5’b). 13C NMR (125 MHz, CD;0D): 153.6 (C-2), 142.1 (C-4),91.3 (C-1"),
88.2 (C-4), 75.5 (C-3"), 72.7 (C-27), 63.5 (C-5").

ACKNOWLEDGMENT

This study was supported by grants from National Natural Science Foundation of China (No. 40706046, 30973679,
and 20902094), the National Key Basic Research Program of China (973)'s Project (2010CB833800 and 2011CB915503),
Knowledge Innovation Program of Chinese Academy of Science (LYQY200703, SQ200904, and KSCX-YW-G-073), the
Scientific Research Foundation for the Returned Overseas Chinese Scholars, State Education Ministry, and LMB (091002)
Foundation.

REFERENCES

1. Y. Liu, B. Yang, and J. D. Dong, J. Trop. Oceanogr., 27, 73 (2008).

2. W. Bergmann and R. J. Feeney, J. Org. Chem., 16, 981 (1951).

3. W. Bergmann and D. C. Burke, J. Org. Chem., 20, 1501 (1955).

4. T. Kamori, Y. Sanechika, Y. Ito, J. Matsuo, T. Nohara, T. Kawasaki, and H. R. Schulten, Leibigs Ann. Chem.,

653 (1980).

A.J. Jones, M. D. Grant, M. W. Winkley, and P. K. Robins, J. Am. Chem. Soc., 92, 4019 (1970).
A. J. Weinheimer, C. W. Chang, J. A. Matson, and P. N. Kaul, J. Nat. Prod., 41, 488 (1978).

J. Muller, D. Bohme, P. Lax, M. M. Cerda, and M. Ritzsch, Chem. Eur. J., 11, 6246 (2005).

J. T. Witkowski and R. K. Robins, J. Org. Chem., 35, 2635 (1970).

© NS

1011




<<
  /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


