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Abstract
Ci7H12,0,, monoclinic, P2;/c (no. 14), a =

11.0333(13) 4,
b=15.7993(19) 4, ¢ =7.0619(9) A, B =92.302(2)", V=1230.0(3) A’,
Z =4, Ry(F) = 0.0420, WRye(F?) = 0.1081, T = 298 K.

CCDC no.: 2391002

A part of 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 synthesis of 1',3-dihydro-2,2-spirobi[indene]-1,3-dione
(SPIN) primarily referred to the literature of J. Wilbuer and
coworkers.’ Reagents were purchased from Macklin Inc. and
used as received without further purification. An amount
of 0.5g SPIN (2.0 mmol) was added to a 15mL glass tube
with a mixed solution of methanol and dichloromethane
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Table 1: Data collection and handling.

Crystal: Colourless cube

Size: 0.26 x 0.22 x 0.21 mm
Wavelength: Mo Ka radiation (0.71073 A)
U 0.09 mm™'

Diffractometer, scan mode:
Bmax, COMpleteness:
N(hkl)measurear N(MKl)uniques Rint: 7285, 2780, 0.026
Criterion for Iops, N(hkl)gy: Iobs > 2 0(Iyps), 2,037
N(param)efined: 173

Programs: Bruker," OLEX2,2 SHELX>*

Bruker SMART APEX2, ¢ and w
27.5°,>99 %

(10 mL, 1:1, v/v). After several days, cube-shaped crystals
were obtained, washed with anhydrous methanol, dried in
air, yield 46 % (based on SPIN).

2 Experimental details

The crystal structure was determined using the SHELXT
program, followed by refinement using the SHELXL pro-
gram. The refinement process included anisotropic
displacement parameters for all non-hydrogen atoms, while
the hydrogen atoms were placed in idealized positions with
isotropic thermal parameters.

3 Comment

The special stereoelectronic effects of spiro-conjugated
compounds make them potentially useful in the fields of
optics, dyes, organic conductors, etc.*® At present, there are
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
a 0.62906 (13) 0.35645 (9) 0.8624 (2) 0.0424 (4)
H1 0.673358 0.405470 0.888209 0.051*
2 0.68129 (14) 0.27763 (10) 0.8851 (2) 0.0499 (4)
H2 0.762019 0.273442 0.927252 0.060*
a 0.61516 (15) 0.20427 (10) 0.8461 (2) 0.0487 (4)
H3 0.652697 0.151872 0.861321 0.058*
c4 0.49504 (14) 0.20786 (8) 0.7853 (2) 0.0417 (4)
H4 0.450825 0.158738 0.760184 0.050*
c5 0.44216 (12) 0.28701 (8) 0.76271 (18) 0.0336 (3)
c6 0.50871 (12) 0.36036 (8) 0.79994 (18) 0.0333 (3)
c7 0.31751 (12) 0.30919 (9) 0.6971 (2) 0.0394 (3)
c8 0.30486 (12) 0.40571 (8) 0.7027 (2) 0.0376 (3)
(@] 0.43326 (12) 0.43564 (8) 0.7580 (2) 0.0378 (3)
c10 0.21476 (14) 0.43489 (9) 0.8536 (2) 0.0450 (4)
H10A 0.155896 0.390953 0.877511 0.054*
H10B 0.257508 0.449384 0.971906 0.054*
c11 0.15425 (12) 0.51137 (9) 0.7660 (2) 0.0400 (3)
12 0.08075 (14) 0.57069 (10) 0.8498 (3) 0.0529 (4)
H12 0.067266 0.567986 0.978858 0.063*
c13 0.02785 (15) 0.63384 (11) 0.7392 (3) 0.0656 (6)
H13 -0.021631 0.673839 0.794158 0.079*
c14 0.04781 (15) 0.63797 (10) 0.5487 (4) 0.0662 (6)
H14 0.011214 0.680578 0.475762 0.079*
C15 0.12184 (13) 0.57941 (10) 0.4638 (3) 0.0536 (4)
H15 0.135333 0.582581 0.334890 0.064*
C16 0.17539 (11) 0.51610 (9) 0.5740 (2) 0.0397 (3)
c17 0.25703 (13) 0.44554 (10) 0.5137 (2) 0.0426 (4)
H17A 0.323319 0.467347 0.441801 0.051*
H17B 0.212164 0.404334 0.436939 0.051*
01 0.23814 (10) 0.26026 (7) 0.64641 (19) 0.0636 (4)
02 0.46702 (10) 0.50840 (6) 0.76245 (19) 0.0617 (4)

relatively few reported crystal structures of spiro-
conjugated compounds. To better understand the proper-
ties of these compounds, it is necessary to synthesize more
novel spiro-conjugated compounds and investigate their
crystal structures in detail. Therefore, we report the single-
crystal structure of the title 2,2-spirobi[indene] compound.
The asymmetric unit contains one SPIN molecule. The C-C
bond and C-O bond lengths are in the normal range of
1.373(3) - 1.5320(19) A and 1.2084(16) — 1.2115(17) A, compared
to the reported structures with similar molecules.” ™ The
torsion angle of C16-C17-C8-C9 and C9-C8-C17 are 100.642°
and 111.992°. The SPIN molecules are linked by the C-H---O
short contact (C4-H4---0217% 12 12-7) ‘(j]timately, a three-
dimensional network was formed, facilitated by m-n
stacking interactions, with centroid-centroid distances
ranging from 3.6752(5) A to 3.8876(5) A. The crystal data for
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the compound has been deposited to the Cambridge Crys-
tallographic Data Centre (CCDC no. 2391002).

Acknowledgements: The correspondence author would
like to express her gratitude to Qi Liu for her valuable
comments and suggestions about the manuscript.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Conflict of interest: The authors declare no conflicts of
interest regarding this article.

Research funding: None declared.

References

1. Bruker. SAINT and SADABS; Bruker AXS Inc.: Madison, Wisconsin, USA, 2000.

2. Dolomanov, 0. 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. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, (71, 3-8.

4. Sheldrick, G. M. SHELXT - Integrated Space-Group and Crystal-
Structure Determination. Acta Crystallogr. 2015, A71, 3-8.

5. Wilbuer, J.; Schnakenburg, G.; Esser, B. Syntheses, Structures and
Optoelectronic Properties of Spiroconjugated Cyclic Ketones. Eur. J. Org
Chem. 2016, 14, 2404-2412.

6. Hashmi, A. S.; Haffner, T.; Rudolph, M.; Rominger, F. Gold Catalysis:
Domino Reaction of En-Diynes to Highly Substituted Phenols. Chem. Eur.
J- 2011, 17, 8195-8201.

7. Zhang, J.; Zhang, S.; Ding, Z.; Hou, A;; Fu, J., Su, H.; Cheng, M.; Lin, B.;
Yang L.; Liu, Y. Gold(I)-Catalyzed Tandem Intramolecular
Methoxylation/Double Aldol Condensation Strategy Yielding
2,2’-Spirobi[indene] Derivatives. Org. Lett. 2022, 24, 6777-6782.

8. Ivanov, K. S.; Riesebeck, T.; Skolyapova, A.; Liakisheva, L.; Kazantsev,
M. S.; Sonina, A. A.; Peshkov, R. Y.; Mostovich, E. A. P,0s-Promoted
Cyclization of Di[aryl(hetaryl)methyl] Malonic Acids as a Pathway to
Fused Spiro[4.4]nonane-1, 6-Diones. /. Org. Chem. 2022, 87, 2456-2469.

9. Wu, T.; Zhou, Q.; Tang, W. Enantioselective Alpha-Carbonylative
Arylation for Facile Construction of Chiral Spirocyclic B, B’-Diketones.
Angew. Chem., Int. Ed. 2021, 60, 9978-9983.

10. Rahemtulla, B. F.; Clark, H. F.; Smith, M. D. Catalytic Enantioselective
Synthesis of C;- and C, -Symmetric Spirobiindanones through
Counterion- Directed Enolate C-Acylation. Angew. Chem., Int. Ed. 2016,
55,13180-13183.

11. Petersen, K. B.; Danielsen, J. (+)-2,2’-Spirobi[indan]-1,1"-dione. Acta
Crystallogr. 1974, 30, 338-341.

12. Hu, G.; Remming, C.; Undheim, K. Stereoselective Synthesis of a,
a’-Spirane-Bridged Dibenzyl Ligands. Synth. Commun. 2006, 35,
2277-2288.

13. Hashmi, A. S. K.; Haffner, T.; Rudolph, M.; Rominger, F. Gold Catalysis:
Domino Reaction of En-Diynes to Highly Substituted Phenols. Chem.
Eur. J. 2011, 17, 8195-8201.



	Crystal structure of 1′,3′-dihydro-2,2′-spirobi[indene]-1,3-dione, C17H12O2
	1 Source of materials
	2 Experimental details
	3 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


