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Abstract

C14H40,8,, monoclinic, P2;/n (no. 14), a = 3.85180(10) A,
b=8.9728(2) A, ¢ =18.0073(4) A, B = 93.554(1)°, V = 621.16(3) A®,
Z =2, Rg(F) = 0.0411, wR,(F?) = 01091, T = 301(2) K.

CCDC no.: 2257052

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

112g (5.3mmol) of N,N-dimethylthieno[3,2-b]thiophene-
3-carboxamide was added to 30 mL of dried THF in a flask
under N, atmosphere. After the solution was cooled to
273 K, n-Buli (1.6 M in n-hexane, 3.6 ml, 1.1 eq.) was added
dropwise during 30 min. The mixture was then stirred at
room temperature for 30 min. Next, it was poured into the
ice/water mixture (5g) and stirred for 3h. Finally, the
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Table 1: Data collection and handling.

Crystal: Brown plate

Size: 0.11 x 0.10 x 0.03 mm
Wavelength: CuKa radiation (1.54178 A)
u: 7.00mm™"'

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measureds N(hkl)unique: Rint: 781 2; 11 13: 0060
Criterion for Iops, N(hkl)gy: Iops > 2 0(Iops), 989
N(param)sefined: 91

Programs: Bruker [1], SHELX [2, 3]

Bruker APEX-IL, ¢ and w
68.2°, 97 %

mixture was filtered and the brown precipitate washed
with water (100 mL), methanol (30 mL), and THF (30 mL). The
dithieno[2,3-d:2,3-d']benzo[1,2-b:4,5-b'dithiophene-5,10-dione
was obtained as a brown powder (0.71 g, 81 %) after drying in
a vacuum desiccator.

2 Experimental details

All hydrogen atoms were placed in idealized positions. Their
Uiso values were set to 1.2Ueq of the parent atoms.

3 Comment

The dithieno[2,3-d:2,3'-d'Ibenzo[1,2-b:4,5-b']dithiophene-
5,10-dione has been established to be a widely used
intermediate for highly efficient solar cell materials
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
S1 0.5683 (2) 0.22415 (9) 0.29064 (4) 0.0325 (3)
S2 0.2353(2) 0.32906 (9) 0.49968 (4) 0.0311 (3)
01 0.7439 (7) -0.1004 (3) 0.37078 (13) 0.0454 (6)
a 0.4279 (8) 0.4063 (4) 0.28831 (18) 0.0352 (7)
H1 0.433315 0.465748 0.246101 0.042*
2 0.4675 (7) 0.2088 (3) 0.38217 (17) 0.0272 (6)
a 0.4935 (7) 0.0967 (3) 0.43687 (16) 0.0266 (6)
c4 0.3738 (8) 0.1465 (4) 0.50361 (17) 0.0294 (7)
c5 0.6317 (8) -0.0560 (4) 0.42909 (17) 0.0288 (7)
c6 0.3088 (8) 0.4557 (4) 0.35309 (18) 0.0335 (7)
H2 0.223467 0.551062 0.360701 0.040*
c7 0.3324 (7) 0.3421 (4) 0.40749 (17) 0.0282 (7)

[4, 5]. Therefore, the analyzation and development of
its analogs and derivatives are of increasing interest to
academics.

The crystal structure of dithieno[2,3-d:2',3"-d']benzo[1,2-
b:4,5-b'ldithiophene-5,10-dione is shown in the figure. The
title molecule is located around an inversion centre. The
bond lengths of C5=01 in the title molecule is 1.226 A,
which is similar to those reported in the literature [6, 7].
Besides, all the atoms are in the same plane, and the
distance between two adjacent molecules in parallel
arrangement is 3.478 A, shorter than 3.800 A, indicating
possible m—m stacking interaction between planar
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unsaturated cycles. The bond lengths and angles are all in
the expected ranges.

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

Research funding: None declared.

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

References

1. Bruker. SAINT, APEX2 and SADABS; Bruker AXS Inc.: Madison, WI, 2012.

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

3. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3-8.

4. Zhang L., Zhu X., Deng D., Wang Z., Zhang Z., Li Y., Zhang J., Lv K,, Liu L.,
Zhang X., Zhou H., Ade H., Wei Z. High miscibility compatible with
ordered molecular packing enables an excellent efficiency of 16.2% in all-
small-molecule organic solar cells. Adv. Mater. 2022, 34, e2106316.

5. Huang]., Peng R, Xie L., Song W., Hong L., Chen S., Wei Q., Ge Z. A novel
polymer donor based on dithieno[2,3-d:2",3"-d"]benzo[1,2-b:4,5-b"]
dithiophene for highly efficient polymer solar cells. . Mater. Chem. A 2019,
7, 2646-2652.

6. Li C. Crystal structure of 2-(tert-pentyl)anthracene-9,10-dione, Ci9H150,.
Z. Kristallogr. N. Cryst. Struct. 2022, 237, 917-919.

7. RatherS. A, Saha B. K. Understanding the elastic bending mechanism in
a 9,10-anthraquinone crystal through thermal expansion study.
CrystEngComm 2021, 23, 5768-5773.



	Crystal structure of dithieno[2,3-d:2′,3′-d′]benzo[1,2-b:4,5-b′]dithiophene-5,10-dione, C14H4O2S4
	1 Source of materials
	2 Experimental details
	3 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 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


