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Abstract
C36H42O2, monoclinic, P21/n (no. 4), a = 9.0092(8) Å,
b = 9.4264(11) Å, c = 17.2712(16) Å, β = 96.156(8)°,
V = 1458.3(3) Å3, Z = 2, Rgt(F ) = 0.0509, wRref (F 2) = 0.1272,
T = 150.00(10) K.

CCDC no.: 2326970

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 displacement
parameters.

1 Source of materials

The compound was synthesized according to the procedure
in our previous work [4]. A mixture of 1-bromo-4-(2-
phenylpropyl)benzene (137.0 mg, 0.5 mmol), ethisterone
(234.2 mg, 0.75 mmol), bis(triphenylphosphine)palla-
dium(II) chloride (35.1 mg, 0.05 mmol), CuI (19.0 mg,
0.1 mmol), and triethylamine (1.0 mL) in anhydrous MeCN
(1.5 mL) was added to a reaction bottle (30 mL). The so-
lution was stirred under nitrogen at 70 °C. After 8 h, the
mixture was poured into water and extracted with ethyl
acetate (20.0 × 3). The combined organic layer was
washed with brine (10 mL), dried over MgSO4, filtered,
and concentrated. The crude products were purified by
flash column chromatography using petroleum ether/
ethyl acetate (10/1, v/v) to give the title compound

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Mo 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: Bruker [], Olex [], SHELX []
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(197.5 mg, 0.39 mmol). The solid product was recrystal-
lized from a mixture of ethyl acetate and petroleum ether
(v/v, 1/20, 20 mL). Colorless block crystals were obtained
after 3 days.

2 Experimental details

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

3 Comment

Chiral compounds are important substances in the con-
struction of living organisms and are widely found in nat-
ural products, active compounds and drugs [5]. Despite no
differences in physical and chemical properties, several

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
O . () . () . () .()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () .()
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 . () . () . () . ()
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 . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
Ca . () . () . () . ()
Ha . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HAb . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

HBb
. . . .*

HCa . −. . .*
HDa

. . . .*
C . () . () . () . ()
Cb . () −. () .() . ()
Hb . −. . .*
C . () −. () . () . ()
HDa

. −. . .*
HEa . −. . .*
HFa . −. . .*
HAb . −. . .*
HBb

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

aOccupancy: .(), bOccupancy: .().
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enantiomers have been reported to differ significantly in
pharmacological activity, metabolic processes, metabolic
rates, and toxicity [6, 7]. Progestrel is a progesterone, which
can transform the proliferative endometrium into secretory
phase and promote mammary gland development, and its
importance has beenwell known to the public. As part of our
current research interest in progesterone compounds, we
report here the molecular structure of a novel chiral ace-
tylgestrel derivative.

The asymmetric unit of the title compound contains
(8R,9S, 10R,13S,14S,17S)-17-hydroxy-10,13-dimethyl-17-((4-
(2-phenylpropyl)phenyl)ethynyl)-1,2,6,7,8,9,10,11,12,13,14,15,
16,17-tetradecahydro-3H-cyclopenta[a]phenanthren-3-one.
The single-crystal structure is shown in the figure. All
bond lengths and angles of this molecule are in the expected
ranges [8, 9].

Acknowledgments: This work was financially supported by
NationalNatural ScienceFoundationof China (22001197), Young
Scientific and Technological Talent Support Project of Jiangmen
(31117016), and Foundation of the Department of Education
of Guangdong Province (2021KTSCX140 and 2019KZDXM052).
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.
Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: National Natural Science Foundation of
China (22001197), Young Scientific and Technological Talent

Support Project of Jiangmen (31117016), and Foundation of
the Department of Education of Guangdong Province
(2021KTSCX140 and 2019KZDXM052).

References

1. Bruker. APEX2, SAINT and SADABS; Bruker AXS Inc.: Madison, WI, USA,
2009.

2. Dolomanov O. V., Bourhis L. J., Gildea R. J., Howard J. A. K., Puschmann H.
OLEX2: a complete structure solution, refinement and analysis program.
J. Appl. Crystallogr. 2009, 42, 339–341.

3. Sheldrick G. M. SHELXTL – integrated space-group and crystal-structure
determination. Acta Crystallogr. 2015, A71, 3–8.

4. Li J., Li J., He R., Liu J., Liu Y., Chen L., Huang Y., Li Y. Selective synthesis of
substituted pyridines and pyrimidines through cascade annulation of
isopropene derivatives. Org. Lett. 2022, 24, 1620–1625.

5. MacKenzie L. E., Stachelek P. The twists and turns of chiral chemistry.
Nat. Chem. 2021, 13, 521–522.

6. Kasprzyk-Hordern B. Pharmacologically active compounds in the
environment and their chirality. Chem. Soc. Rev. 2010, 39, 4466–4503.

7. Diao X., Han Y., Liu C. The fungicidal activity of tebuconazole enantiomers
against Fusarium graminearum and its selective effect on DON
production under different conditions. J. Agric. Food Chem. 2018, 66,
3637–3643.

8. Labra-Vázquez P., Ochoa M. E., Alfonso-Herrera L. A., Vera M. A.,
Farfán N., Santillan R. Eur. J. Org Chem., 2022, 2022; https://doi.org/10.
1002/ejoc.2022003.

9. Eugenia Ochoa M., Arcos-Ramos R., Ramirez-Montes P. I., Höpfl H.,
LeyvaM. A., FarfánN., Santillan R. Asymmetricmolecular rotors based on
steroidal fragments. Organic building blocks displaying versatile
supramolecular steroid-stacking interactions. Cryst. Growth Des. 2019, 19,
6114–6126.

X. Li et al.: Crystal structure of C36H42O2 413

https://doi.org/10.1002/ejoc.2022003
https://doi.org/10.1002/ejoc.2022003

	Crystal structure of (8R,9S,10R,13S,14S,17S)-17-hydroxy-10,13-dimethyl-17-((4-(2-phenylpropyl)phenyl)ethynyl)-1,2,6,7,8,9,1 ...
	1 Source of materials
	2 Experimental details
	3 Comment
	Acknowledgments
	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 35
  /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


