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Abstract
C7H9N3O5, monoclinic, P21/n (no. 14), a = 4.7454(3) Å,
b = 11.6805(8) Å, c = 15.9284(9) Å,β = 95.257(2) ÅV = 879.18(10) Å3,
Z = 4, Rgt(F ) = 0.0462, wRref(F 2) = 0.1093, T = 170.0 K.

CCDC no.: 2433190

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

1 Source of material

All reagents were purchased with analysis grade. In
representative experiments, 7.05 g hydroxylamine hydro-
chloride (NH2OH·HCl), 5.3 g sodium carbonate (Na2CO3),
14.5 g glyoxal (C2H2O2), 9.7 g formaldehyde (CH2O), 10.3 g

aminobutyric acid (C4H9NO2) were added in the ice bath, and
reacted at 273 K for 12 h. Then we added 6.3 g nitric acid
(HNO3) and the target compoundwas obtained by reaction at
273 K for 12 h. The crystal of the title compoundwas obtained
by slow evaporation at 293 K (Table 1).

2 Experimental details

A suitable crystal was selected and on a ‘Bruker D8 VEN-
TURE’ diffractometer.1 The crystal was kept at 170 K during
data collection. Using Olex2,2 the structure was solved with
the ShelXT3 structure solution program and refined with the
ShelXL4 refinement package. All H atoms were positioned
geometrically and treated as riding, and Uiso(H) = 1.2Ueq(C).

3 Discussion

Derivatives of imidazole are used in many fields, especially
nitroimidazoles and imidazole oxides.5–7 Many of these
compounds have been synthesized and researched, such as
1-alkyl(aryl)imidazol-N(3)-oxiden, 2-nitroimidazole, 5-nitro-
imidazole.8–12

The title compound has been reported for the first time
in this paper (cf. the figure). The title structure contains
butyric acid and imidazole-oxides. The imidazole ring is flat,
and the angle between butyric acid and imidazole-oxides, is
about 171.6°. All geometric parameters are in the expected
ranges.11,12
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Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D VENTURE, φ and ω scans
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,

*Corresponding author: Jun Yuan, Shanxi College of Technology,
Shuozhou 036000, Shanxi Provience, P.R. China,
E-mail: 575510418@qq.com. https://orcid.org/0000-0003-2103-8000
Yong Wang, School of Chemistry and Chemical Engineering, North
University of China, Taiyuan 030051, Shanxi Provience, P.R. China. https://
orcid.org/0000-0003-2992-9908

Z. Kristallogr. - N. Cryst. Struct. 2025; 240(3): 505–506

Open Access. © 2025 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2025-0084
mailto:575510418@qq.com
https://orcid.org/0000-0003-2103-8000
https://orcid.org/0000-0003-2992-9908
https://orcid.org/0000-0003-2992-9908


References

1. BRUKER. SAINT, APEX2 and SADABS; Bruker AXS Inc.: Madison,
Wisconsin, 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. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

4. Sheldrick, G.M. A Short History of SHELX. Acta Crystallogr. 2008, A64,
112–122.

5. Gisbert, J. P.; Gonzalez, L.; Calvet, X.; García, N.; López, T.; Roqué, M.;
Gabriel, R.; Pajares, J. M. Proton Pump Inhibitor, Clarithromycin and
Either Amoxycillin or Nitroimidazole: A Meta-analysis of Eradication
of Helicobacter Pylori. Aliment. Pharmacol. Ther. 2000, 14 (10),
1319–1328.

6. Martin, S. J.; O’Brien, J. E.; Dowling, J.; Mcbriety, V. J.; Krezel, I. New
Derivatives of Imidazole as Potential Anticancer Agents. Il Farmaco
1998, 53, 342–345.

7. Mityanov, V. S.; Kutasevich, A. V.; Krayushkin, M. M.; Lichitsky, B. V.;
Dudinov, A. A.; Komogortsev, A. N.; Koldaeva, T. Y.; Perevalov, V. P.
Multicomponent Assembling of Imidazole N-Oxides, Aldehydes and
CH-Acids: A Simple and Efficient Approach to Newly Functionalized
Imidazole Derivatives. Tetrahedron, 2017, 73, 6669–6675.

8. Lettau, H. Imidazol-N-oxide; Synthese von 1–Alkyl(aryl)imidazol-N(3)-
oxide. Z. Chem., 1970, 10, 431–432.

9. Lord, E. M.; Harwell, L.; Koch, C. J. Detection of Hypoxic Cells by
Monoclonal Antibody Recognizing 2-Nitroimidazole Adducts. Cancer
Res. 1993, 53, 5721–5726.

10. Jacqueline, A.; Dunn, L. A.; Wright, J. M.; Benakli, K.; Upcroft, P.; Vanelle,
P. 5-Nitroimidazole Drugs Effective Against Metronidazole-Resistant
Trichomonas Vaginalis and Giardia Duodenalis. Antimicrob. Agents
Chemother. 2006, 50, 344–347.

11. Yuan, J.; Wu, B.; Wang, Y.; Wang, J.; Cao, D.; Chen, L. The Crystal
Structure of 1-Propyl-2-nitro-imidazole oxide. Z. Kristallogr. - N. Cryst.
Struct. 2023, 238, 917.

12. Yuan, J.; Wu, B.; Wang, Y.; Wang, J.; Cao, D.; Chen, L. The Crystal
Structure of 1-Ethyl-2-nitro-imidazole oxide. Z. Kristallogr. – N. Cryst.
Struct. 2023, 238, 743.

506 Y. Wang and J. Yuan: The crystal structure of C7H9N3O5


	The crystal structure of 3-(3-carboxypropyl)-2-nitro-1H-pyrrole 1-oxide, C7H9N3O5
	1 Source of material
	2 Experimental details
	3 Discussion
	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


