DE GRUYTER

Z. Kristallogr. - N. Cryst. Struct. 2021; 236(5): 993-994 a

Yanfang Zhu, Guiyang Xu*, Wenqi Song and Zongcheng Miao

The crystal structre of 3-(1-ethenyl-1H-imidazol-
3-ium-3-yl)propane-1-sulfonate, CgH;,N,05S

https://doi.org/10.1515/ncrs-2021-0186
Received May 14, 2021; accepted June 8, 2021;
published online June 25, 2021

Abstract
CgHoN,05S, monolinic, P2,/n (no. 14), a = 6.0324(5) A,
b = 7.1692(6) A, ¢ = 21.6655(17) A, B = 97.022(3)°,
V'=929.95(13) A%, Z = 4, Ry((F) = 0.0409, WR,(F?) = 0.1201,
T=193K.

CCDC no.: 2082717

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

Synthesis of the title compound was carried out by alkylation
reaction [5]. In brief, 1-vinylimidazole (1.88 g, 0.02 mol) was
dissolved in 10 mL acetonitrile at 50 °C. Under vigorous
magnetic stirring 1,3-propane sultone (3.66 g, 0.03 mol) was
dropped slowly into the reactor using constant pressure
funnel. The mixture was stirred at 50 °C for 24 h to afford
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Table 1: Data collection and handling.

Crystal: Colorless block

Size: 0.12 x 0.10 x 0.10 mm
Wavelength: Ga Ka radiation (1.34139 A)
u: 1.96 mm™!

Diffractometer, scan mode:
Omax, completeness:
N(hk[)measured’ N(hk[)unique: Rint:
Criterion for lops, N(hkl)g:
N(param)reﬁned:

Programs:

Bruker APEX-Il, ¢ and w

61.0°% 99%

8208, 2162, 0.060

Lobs > 2 0(lops), 1924

127

Bruker [1], SHELX [2, 3], Olex2 [4]

4.53 g of a white precipitate, which was further purified by
washing with small amounts of acetone and dried by
lyophilization. The colorless crystals were obtained by sol-
vent diffusion method at room temperature.

Experimental details

All the H atoms on the benzene rings were placed geomet-
rically and refined without any constraints or restraints.

Comment

Polymers composed of zwitterions have the properties of
anti-protein pollution, anti-bacterial adhesion and anti-
coagulation due to the introduction of hydrophilic groups
such as hydroxyl, carboxyl and sulfonic acid groups into
the chain. One of the most commonly used polymerizable
zwitterionic monomer is 3-(1-ethenyl-1H-imidazol-3-ium-
3-yl)propane-1-sulfonate, which is an effective antifouling
material monomer for resistance against protein adsorp-
tion and cell adhesion [5-8]. The characteristics of the
crystal structures are very important for the application of
the materials. However, so far there is no report of the
crystal structure of the 3-(1-ethenyl-1H-imidazol-3-ium-
3-yl)propane-1-sulfonate.

The title compound crystalizes in P2;/n. The asym-
metric unit of the title structure (see the Figure) comprises
one zwitterionic title sulfonate molecule [9]. Bond lengths
and angles in crystal structure of the title structure are
within normal ranges [9, 10].
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
c1 -0.1832(3) 0.8089 (3) 0.44002 (9) 0.0334 (4)
H1A -0.071672 0.747458 0.420182 0.040*
H1B -0.310286 0.860773 0.415804 0.040*
c2 -0.1620 (3) 0.8221(2) 0.50060 (8) 0.0280 (4)
H2 -0.275371 0.884069 0.519546 0.034*
c3 0.2302 (3) 0.6909 (2) 0.52317 (8) 0.0281 (4)
H3 0.275751 0.693560 0.482733 0.034*
C4 0.3527 (3) 0.6317 (3) 0.57617 (7) 0.0273 (3)
Ha4 0.500866 0.584430 0.579773 0.033*
Cc5 0.0275 (3) 0.7227 (2) 0.60061 (7) 0.0239 (3)
H5 —-0.092048 0.751148 0.623774 0.029*
cé 0.2796 (2) 0.5898 (2) 0.68834 (6) 0.0238 (3)
H6A 0.308454 0.453824 0.688505 0.029*
H6B 0.150001 0.611918 0.711326 0.029*
c7 0.4836 (3) 0.6887 (2) 0.72204 (7) 0.0230 (3)
H7A 0.613117 0.675402 0.698386 0.028*
H7B 0.452268 0.823219 0.726681 0.028*
c8 0.5324(2) 0.5966 (2) 0.78562 (7) 0.0231 (3)
H8A 0.554832 0.461412 0.779409 0.028*
H8B 0.399467 0.610960 0.807842 0.028*
N1 0.0254 (2) 0.7468 (2) 0.53955 (6) 0.0238 (3)
N2 0.2233(2) 0.65252(19) 0.62376 (6) 0.0222 (3)
01 0.95343 (19) 0.68680(17) 0.79675 (6) 0.0297 (3)
02 0.80235(19) 0.55323(19) 0.88556 (5) 0.0333 (3)
03 0.7116 (2) 0.87061 (18) 0.85457 (6) 0.0325 (3)
S1 0.76925 (6) 0.68519 (5) 0.83398(2) 0.02176(17)

Acknowledgements: The authors acknowledge the support
given by the Youth Innovation Team of Shaanxi Universities.
Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Research funding: This project was funded the Special
Scientific Research Project of Shaanxi Education Department

DE GRUYTER

(No: 19JK0904) and the Science Research Foundation of
Xijing University (No: XJ18B05).

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

References

1. Bruker. APEX-2, SAINT+ (version 6.02)(Includes XPREP and
SADABS); Bruker AXS Inc.: Madison, WI, USA, 2016.

2. Sheldrick G. M. SHELXT - 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, (71, 3-8.

4. 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.

5. Song W., Qian L. Synthesis of |-phenylalanine imprinted
hydrogels with anti-biofouling capability by using a novel
zwitterionic functional monomer. Separ. Purif. Technol. 2017, 182,
247-254.

6. Zhao W., Ye Q., Hu H., Wang X., Zhou F. Grafting zwitterionic
polymer brushes via electrochemical surface-initiated atomic-
transfer radical polymerization for anti-fouling applications.

J. Mater. Chem. B 2014, 2, 5352-5357.

7. Carr L., Cheng G., Xue H., Jiang S. Engineering the polymer
backbone to strengthen nonfouling sulfobetaine hydrogels.
Langmuir 2010, 26, 14793-14798.

8. Huang K., Ishihara K., Huang C. Polyelectrolyte and
antipolyelectrolyte effects for dual Salt-Responsive
interpenetrating network hydrogels. Biomacromolecules 2019,
20, 3524-3534.

9. Wang B., Man X., Crystal structure of 2-(bis(2-hydroxyethyl)
ammonio)ethane-1-sulfonate, C¢H,sNOsS. Z. Kristallogr. N. Cryst.
Struct. 2020, 235, 167-168.

10. Xiong W.-M., HuangT., Liao S., Chen ., Nie X.-L. Crystal structure
of 3-(2-ethoxy-2-oxoethyl)-1-vinyl-1H-imidazol-3-ium
hexafluoridophosphate(V), CoH;3FgN,0,P. Z. Kristallogr. N. Cryst.
Struct. 2020, 235, 1029-1031.



	The crystal structre of 3-(1-ethenyl-1H-imidazol-3-ium-3-yl)propane-1-sulfonate, C8H12N2O3S
	Source of material
	Experimental details
	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 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


