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STRUCTURE  OF  DIBENZOYLBROWNIINE

Sh. M. Adizov, B. T. Salimov,                                                                                             UDC 547.944/945+548.737
and B. Tashkhodzhaev*

The C19-norditerpenoid alkaloid 14-benzoylbrowniine that was isolated from Delphinium biternatum is known to
exhibit valuable pharmacological properties [1].  It can be obtained from browniine (an alkaloid of the plants D. biternatum,
D. corymbosum, D. iliense, D. rotundifolium, etc.) by benzoylation with benzoylchloride.  In addition to it as the main product,
the dibenzoyl derivative of browniine can also be produced.  The structure 8,14-O,O�-dibenzoylbrowniine was proposed
based on PMR and mass spectra [2].

According to the chemical structure of browniine, the benzoylation reaction could occur at three positions of the
carbon framework, which has a secondary and two tertiary hydroxyls.  The question of which positions (C7, C8, or C14) were
benzoylated was answered by us (in favor of C7 and C14) by performing an x-ray crystal structure analysis (XSA) of the
reaction product.  The C8 hydroxyl remained unaffected as a result of the reaction.  The chemical formula and molecular
structure of the alkaloid from the XSA are shown below (Fig. 1).

All stereochemical issues of the synthesized molecule were resolved by the XSA.  Figure 1 shows the established
absolute configuration of the carbon skeleton.  The hydroxymethyl group in the C1 position and the benzoyl group in the C14
position had the �-orientation.  The other hydroxyls in the C6, C7, C8, and C16 positions and the methoxymethyl in the C4
position had the �-orientation.

The hydroxyl O atom on C8 in dibenzoylbrowniine was simultaneously close to three O atoms, i.e., the carbonyl O of
the C7 benzoyl group (distance O6...O5 3.018 A° ), the C6 methoxyl O (distance O6...O3 2.703 A° ), and the ester O of the
second benzoyl group on C14 (distance O6...O7 2.898 A° ).  The position of the H atom that was found experimentally indicated
that a bidentate intramolecular H-bond of this proton and the C6 methoxyl O atoms (distance H...O3 2.30 A° , angle O6–H...O3 128°)
and the C7 benzoyl carbonyl O atom (distance H...O5 2.51 A° , angle O6–H...O5 129°) could form.  Apparently, this was
responsible for the formation of dibenzoylbrowniine with benzoyl groups on C14 and C7.

The molecules in the crystal were situated within van-der-Waals distances.  Short intermolecular contacts were not
observed.
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Fig. 1.  Chemical and molecular structure of dibenzoylbrowniine.
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The purity of the compounds were checked on KSK silica gel plates using C6H6:EtOH (9:1) and chromatographic
grade Al2O3 using hexane:Et2O (3:1) and C6H6:EtOH (20:1).

7,14-O,O�����-Dibenzoylbrowniine.  A mixture of browniine (1.2 g), Py (10 mL), and benzoylchloride (5 mL) was left
at room temperature for 4 d.  Traces of Py were removed in vacuo upon adding EtOH to the reaction mixture to afford
crystalline 7,14-O,O�-dibenzoylbrowniine (1.4 g, C39H48NO9), mp 192–193°C (MeOH).

X-ray Crystal Structure Analysis.  Single crystals of the compound for the XSA were obtained by slow evaporation
at room temperature of an EtOH solution.  Monoclinic crystals had parameters a = 8.918(2), b = 19.556(4), c = 10.189(2),
� = 93.92(2) (P21, Z = 2, � = 1.264 g/cm3) that were determined and refined on a CCD Xcalibur diffractometer (Oxford
Diffraction) (300 K, graphite monochromator).  A three-dimensional data set of reflections (4.90 � � � 77.20°) was obtained
from the crystals using �/2�-scanning and Cu K�-radiation.  Absorption corrections were made by the Multi-scan method [3].
The total number of reflections was 5103 [I > 2	(I) 1669].

The structure was solved by direct methods using the SHELXS-97 programs.  The structure was refined using the
SHELXL-97 program.  All non-hydrogen atoms were refined by anisotropic full-matrix least-squares methods (over F2).  The
final agreement factor [I > 2	(I) and total] R1 = 0.0525 (0.1291) and wR2 = 0.1317 (0.1621).  Positions of H atoms were found
geometrically and refined with fixed isotropic thermal parameters Uiso = nUeq, where n = 1.2 for all types of H atoms and
Ueq is the equivalent isotropic thermal parameter of the corresponding C atoms.  The hydroxyl H atom was found in a difference
electron-density synthesis and refined isotropically.

The x-ray structure data were deposited as a CIF-file in the Cambridge Crystallographic Data Centre (CCDC
No. 911448).

REFERENCES

1. R. Shakirov, M. V. Telezhenetskaya, I. A. Bessonova, S. F. Aripova, I. A. Israilov, M. N. Sultankhodzhaev,
V. I. Vinogradova, V. I. Akhmedzhanova, T. S. Tulyaganov, B. T. Salimov, and V. Tel�nov, Khim. Prir. Soedin.,
244 (1996).

2. B. T. Salimov, F. N. Dzhakhangirov, and M. S. Yunusov, in: Nitrogenous Heterocycles and Alkaloids, Vol. 1,
V. G. Kartsev and G. A. Tolstikov, eds., Iridium-press, Moscow, 2001, 603 pp.

3. G. M. Sheldrick, Program for Empirical Absorption Correction of Area Detector Data, University of Goettingen,
Goettingen, 1996.



<<
  /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


