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Abstract
C21H27BrO2, monoclinic, P21 (no. 4), a = 6.6220(14) Å,
b = 11.7640(2) Å, c = 11.8485(2) Å, β = 95.0757(19)°
V = 919.39(3) Å3, Z = 2, Rgt(F ) = 0.0264, wRref(F

2) = 0.0695,
T = 150 K, Flack-parameter = 0.007(13).

CCDC no.: 2059794

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

A mixture of ethisterone (2.0 mmol) was dissolved in
acetone (15 mL), and then NBS (2.4 mmol), and silver
nitrate (0.12 mmol) was added. The reaction mixture
was reacted at room temperature and stirred for 8 h.
Afterwards, the mixture was filtered and concentrated
under vacuum. The residue was purified by flash chro-
matography (petroleum ether:acetate = 5:1, v/v) on silica gel
to afford the title compound as a white solid.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [, ],
Olex []
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Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to rode on their parent
atoms.

Comment

Bromoalkynols is a high value synthon which is able to
provide multiple reaction by activation of bromine atoms at
the ethinyl moiety [5, 6]. Therefore, chemists have long been
committed to the efficient conversion of bromoalkynols
[7, 8]. However, the crystal structure of the title compound
has not been reported before. To the best of our knowledge,
only a small amount examples of organic molecules con-
taining bromoalkynols or fused ring alkynol derivatives
have been reported so far [9–11].

There is one target molecule in the asymmetric unit of
the title compound (see the figure). The so-called Flack
parameter (Table 1) verifies the chirality at six carbon
atoms (See the figure; C6: R; C7: S; C8: R; C13: S; C14: S; C17:
S). Bond lengths and bond angles are all in the expected
ranges [12].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Br . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . () . () −. () . ()*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA −. . . .*
HB . . . .*
HC . . . .*

656 X.-L. Ji et al.: The crystal structure of C21H27BrO2



ring-structure- dependent synthesis of 7-alkynyl norbornanes
and cyclobutenyl halides. Angew. Chem. Int. Ed. 2011, 50,
6341–6345.

6. Chen X. Y., Kong W., Cai H. T., Kong L. C., Zhu G. G. Palladium-
catalyzed highly regio- and stereoselective synthesis of (1E)-or
(1Z)-1,2- dihalo-1,4-dienes via haloallylation of alkynyl halides.
Chem. Commun. 2011, 47, 2164–2166.

7. Jiang G. B., Li J. X., Zhu C. L., Wu W. Q., Jiang H. F. Palladium-
catalyzed sequential nucleophilic addition/oxidative annulation
of bromoalkynes with benzoic acids to construct functionalized
isocoumarins. Org. Lett. 2017, 19, 4440–4443.

8. García–Fernandez P. D., Iglesias–Sigüenza J., Rivero–Jerez P. S.,
Díez E., Gomez–Bengoa E., Fernández R., Lassaletta J. M.
AuI-catalyzed hydroalkynylation of haloalkynes. J. Am. Chem.
Soc. 2020, 142, 16082–16089.

9. Lehnherr D., Murray A. H., McDonald R., Tykwinski R. R. A modular
synthetic approach to conjugated pentacene di-, tri-, and tetramers.
Angew. Chem. Int. Ed. 2010, 849, 6190–6194.

10. Top S., Thibaudeau C., Vessieres A., Brule Bideau F. L.,
Joerger J.-M., Plamont M.-A., Samreth S., Edgar A., Edgar J.,
Herson P., Jaouen G. Synthesis and structure activity relationship
of organometallic steroidal androgen derivatives.
Organometallics 2009, 28, 1414–1424.

11. Czajkowska-Szczykowska D., Rodríguez-Molina B., Magaña-
Vergara N. E., Santillan R., Morzycki J. W., Garcia-Garibay M. A.
Macrocyclic molecular rotors with bridged steroidal frameworks.
J. Org. Chem. 2012, 77, 9970–9978.

12. Rohrer D. C., Duax W. L., Peters R., Tanabe M. 17β–Hydroxy-
19-nor-α,17a- pregn-20-yn-3-one. Acta Crystallogr. 1982, B38,
1362–1364.

X.-L. Ji et al.: The crystal structure of C21H27BrO2 657


	The crystal structure of 17-(bromoethynyl)-17-hydroxy-10, 13-dimethyl- 1,2,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-3 ...
	Source of material
	Experimental details
	Comment
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


