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Abstract

CyH3,0,, monoclinic, P2,, a = 15.2215(7) A, b = 7.2235(4) A,
¢ = 16.3052(7) A, B = 92.754(4)°, V = 1790.73(15) A°, Z = 4,
Rg(F) = 0.0503, WR,o(F?) = 0.1345, T = 297(2) K.

CCDC no.: 2392705

The molecular structure is shown in the figure. Table 1
contains the crystallographic data. The list of the atoms
including atomic coordinates and displacement parameters
can be found in the cif- file attached to this article.
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Table 1: Data collection and handling.

Crystal: Colourless block

Size 0.23x 0.21 x 0.18 mm
Wavelength: Mo ka radiation (0.71073 A)
u: 0.07mm™"

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measured: N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)refined:

Programs:

Bruker diffractometer, ¢ and w scans
25.0°, 100 %

11,952, 4,924, 0.064

Iops > 2 0(Iops), 4,346

423

Olex2," Bruker,” SHELX®

1 Source of material

An amount of 0.5 mmol SeO, was dissolved in 10 mL anhydrous
CH,Cl,, 1mmol t-BuOOH was added and stirred at room
temperature for 0.5h. The temperature was controlled to
keep the system at 0°C, and (10S5,13S, Z)-17-ethylidene-10,13-
dimethylhexadecahydro-3H-cyclopenta[a]phenanthren-3-one
1mmol was dissolved in 5mL CH,Cl,, by slow dropping, the
system was light purple, stirring for 5h, TLC monitoring reac-
tion was complete. Add CH,Cl, and NaHCOs as a saturated
solution, then combine with organic phase, dry with anhy-
drous Na,SO, and concentrate under reduced pressure to
obtain the crude yield. The raw product was purified by silica
gel chromatography, the mobile phase was petroleum PE:PA,
the colorless nubbly crystals were obtained. 80 % yield.
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2 Comment

Plants of the genus Sarcococca of Buxaceae are rich in
pregnane alkaloids.*® The previous research carried out
systematic chemical studies on the Sarcococca ruscifolia and
Sarcococca hookeriana and obtained a series of pregnane
alkaloids.”" In order to obtain such compounds
with high efficiency and low toxicity, we used the steroid
epiandrosterone as the raw material to obtain the C17
vinylidene compound by Wittig reaction, and the C3 ketone
compound was obtained by PCC oxidation. The ketone
compound was subjected to a Riley reaction to obtain the
target compound.

The title compound consists of three methyl groups, three
six-membered rings, one five-membered ring, one ketone
group, one hydroxyl group and one carbon-carbon double
bond, and the substituents on positions C-10, C-13 are f3 con-
figurations, C-16 is a configuration, d (01-C16) = 1.437(4) A,
d02-C3) = 12253)4, d(C17-C20) = 1328(4)A, d(C20-
C21) = 1.497(4) A. The five membered ring and three six
membered rings show intermolecular interactions by van der
Waals forces only.

Acknowledgements: The authors gratefully acknowledge
support from Key Projects of Guizhou Basic Research Pro-
gram [grant number Qiankehejichu-ZK (2022) key 046], The
Natural-Scientifc Research Program of Department of Edu-
cation of Guizhou Province [Qianjiaoji (2023)070].

References

1. Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H. Otex2: a Complete Structure Solution, Refinement and
Analysis Program. J. Appl. Crystallogr. 2009, 42, 339-341.

2. Bruker Apex2, Saint and Sapass; Bruker AXS Inc.: Madison, Wisconsin, USA,
2012.

3. Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, (71, 3-8.

4. Vohra, M. I. Antiinflammatory Steroidal Alkaloids from Sarcococca
wallichii of Nepalese Origin. Nat. Pro. Commun. 2015, 10, 1533-1536.

10.

14.

16.

17.

DE GRUYTER

. Devkota, K. P.; Wansi, J. D.; Lenta, B. N. Bioactive Steroidal

Alkaloids from Sarcococca hookeriana. Planta Med. 2010, 76,
1022-1025.

. Khan, M. T. H. Putative Molecular Interactions Involving Naturally

Occurring Steroidal Alkaloids from Sarcococca hookeriana against
Acetyl- and Butyryl-Cholinesterase. Curr. Bioinform. 2013, 8, 416-428.

. He, K,; Zou, J.; Wang, J. X,; Du, J. Crystal Structure of (Z)- N-(17-(1-

(dimethylamino)ethyl)-10,13-dimethyl-4-oxo-
4,5,6,7,8,9,10,11,12,13,14,15,16,17-Tetradecahydro-1H-cyclopenta -[a]
phenanthren-3-yl)-3-methylbut-2-enimidic acid dichloromethane
monosolvate, C;oH45CLN,0,. Z. Kristallogr. NCS. 2013, 228, 327-328.

. Huo, S.J.; Wu, J. C; He, X. C;; Pan, L. T.; Du, J. Two New Cytotoxic

Steroidal Alkaloids from Sarcococca hookeriana. Molecules 2018, 24, 11.

. He, K; Wang,J. X.; Zou, J.; Wu, J. C.; Huo, S. J.; Du, J. Three New Cytotoxic

Steroidal Alkaloids from Sarcococca hookeriana. Molecules 2018, 23,
181.

Zhang,W.W.; Ye, J. H.; Zhou, J.; He, K. Synthesis and Crystal Structure of
1-((3R,105,13R,175)-10,13- Dimethyl-3-(phenylamino)hexadecahydro-1H-
cyclopenta [a] phenanthren-17-yl)ethan-1-one, Cy;H39No. Z. Kristallogr.
NCS. 2022, 237, 815-817.

. Huang, H.; Zhang, W. W.; Ye, J. H.; Zhou, J.; He, K. Synthesis and Crystal

Structure of1-((3R,10S,13R,175)-10,13- Dimethyl-3-(p-tolylamino)
Hexadecahydro-1H-Cyclopenta [a] phenanthren-17-yl)ethan-1-One,
CagHa1No. Z Kristallogr. NCS. 2023, 238, 31-33.

. Zhang, W. W.; Ye, . H.; Huang, H.; Zhou, J.; He, K. Synthesis and Crystal

Structure of 1-((3R,105,13R,175)-3- ((4-Methoxyphenyl)amino)-10,13-
dimethylhexadecahydro-1H- cyclopenta [a]-phenanthren-17-yl)ethan-1-
One, CogHuNO,. Z. Kristallogr. NCS. 2023, 238, 189-191.

. Zhao, ). F.; Zhang, W. W.; Ye, J. H.; He, K.; Zou, J. Synthesis and Crystal

Structure of 1-((3R,1085,135,175) -10,13-Dimethyl-3-(m-tolylamino)
hexadecahydro-1H-cyclopenta[a] phenanthren-17-yl)ethan-1-one,
CasHaNo. Z Kristallogr. NCS. 2023, 238, 579-581.

Yue, L.; Wei, P.; Ye, J. H.; He, K.; Zou, J. Synthesis and Crystal Structure
of(3E,55,105,135,14S, 172)-17-Ethylidene-10,13-dimethylhexadecahydro-
3H-cyclopenta[a]phenanthren-3-one 0-(4-fluorobenzoyl) Oxime,
CagH36FNO,. Z. Kristallogr. NCS. 2023, 238, 941-943.

. Wei, P.; Zhang, J. F.; Zou, J; Ye, J. H.; He, K; Xu, H. Synthesis and Crystal

Structure of (3£,55,105,135,14S, 172)-17-Ethylidene-10,13-
dimethylhexadecahydro-3H- cyclopenta[alphenanthren-3-one O-
(methacryloyl) Oxime, CsoH;4N,04. Z. Kristallogr. NCS. 2023, 238,1219-1222.
Yang, M.; Wei, P.; Sun, Y. C.; Ye, J. H.; Zou, J.; He, K. Synthesis and Crystal
Structure of (35,105,135,175)-N- (2-Methoxyphenyl)-10,13-dimethyl-17-
((R)-1-(p-tolylamino) ethyl)hexadecahydro-1H-cyclopenta[a]
phenanthren-3-amine, C35HsoN,0. Z. Kristallogr. NCS. 2025, 240, 221-223.
Li, L. L.; Wei, P.; Ye, ). H.; Zou,].; He, K. Synthesis and Crystal Structure Of-
(35,105,135,175)-N-(2-Methoxyphenyl) -10,13-dimethyl-17-((R)-1-
(phenylamino)ethyl)hexadecahydro-1H-cyclopenta[a]phenanthren-3-
amine, C34H4gN,0. Z Kristallogr. NCS. 2025, 240, 195-197.



	Synthesis and crystal structure of-(10S,13S,16R,Z) −17-ethylidene-16-hydroxy-10,13-dimethylhexadecahydro-3 H-cyclopenta[α]phenanthren-3-one, C21H32O2
	1 Source of material
	2 Comment
	Acknowledgements
	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


