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Abstract
C11H11Co0.5N2O3, Triclinic, P1, a = 4.8354(4) Å, b = 6.2696(3) Å,
c = 18.3717(12)(4) Å, α = 92.763(5)°, β = 94.079(7)°,
γ = 103.858(6)°, V = 538.15(6) Å3, Z = 2, Rgt(F ) = 0.050,
wRref(F 2) = 0.125, T = 293 K.

CCDC no.: 2424717

Themolecular structure is shown in thefigure. 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.

1 Experimental details

Single crystals were placed on a Rigaku XtaLAB-Synergy-R
diffractometer with graphite-monochromated MoKα radiation
(λ = 0.71073 Å).1 The crystal structurewas solvedusing theDirect
Methods and refined. The complex structures were calculated

using OLEX2 1.5 and SHELXL 2018/3.2,3 Hydrogens atoms were
positioned geometrically and refined using riding mode.

2 Source of material

The ligand 5-(4-methylphenyl)-1H-pyrazole-3-carboxylic acid
(H2L) was synthesized according literature reported.4 Dissolve
Co(CH3COO)2·4H2O (0.1 mmol, 0.0249 g) in 2mL distilled water
and 5-(4-methylphenyl)-1H-pyrazole-3-carboxylic acid (H2L)
(0.1 mmol, 0.0202 g) in 5mL methanol. Add the salt solution,
H2L methanol solution, and ethyl acetate into a test tube in
descending order of density, seal and react at room temper-
ature for two weeks. Orange crystals were filtered, washed
with CH3OH and dried at room temperature.

3 Comment

Pyrazole carboxylic acids provide ample oxygen and nitro-
gen atoms as coordination sites and can form diverse coor-
dination patterns.5 Consequently, these compounds have
been widely studied, leading to the synthesis of many coor-
dination polymers.5–7 Studies on phenyl-substituted pyr-
azole carboxylic acids as building units for coordination
polymers are relatively rare compared with other pyrazole
carboxylic acids. Introducing phenyl groups provides two
key advantages: (1) expanding the ligand’s spatial di-
mensions and (2) facilitating π–π stacking and C–H–π in-
teractions.8 Strategic methyl substitution on the phenyl ring

Table : Data collection and handling.

Crystal: Plate
Size: . × . × . mm
Wavelength: MoKα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Rigaku Synergy-R, ω scans
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ., ,, .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), ,
N(param)refined: 

Programs: Rigaku, SHELX, Olex
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fine-tunes electron density and modulates conformational
flexibility through steric effects.9,10

Diaqua-bis[5-(4-methylphenyl)-1H-pyrazole-3-carbox-
ylatok2N,O]-cobalt(II) crystallized in triclinic system with
P1 space group and exhibits a 0D single-molecule struc-
ture. Each crystallographic independence unit comprises
a half of Co(II), one HL− ligand, and one water molecule.
The coordination geometry can be described as a slightly
distorted octahedron, the N2 and O2 atoms in the two
symmetrical ligands form the equatorial plane, and O1W
atoms in the coordination water occupy the axial posi-
tions. The Co–O bond lengths range from 2.0914 to 2.1713 Å,
and the Co–N bond length is 2.066 Å. Bond angles around
the Co(II) ion vary from 77.86(7)° to 180°. The N atoms from
the pyrazole ring and O atoms from the carboxyl group in
each H2L ligand chelate with the Co2+ center, forming a 0D
single-molecule structure. The H2L ligand in the asym-
metric unit adopts the μ1–N1, O1 coordination mode, and
the two ligands are symmetrically arranged around Co.
Adjacent single molecules form a one-dimensional chain
via hydrogen bonds (N1–H1–O1W, 2.070 Å) between pyr-
azole N atoms and coordinated water O atoms. Further, these
chains assemble into a two-dimensional network through
hydrogen bonds (O1W–H1WA–O1, 1.80 Å) between carboxylic
acid O atoms and coordinated water O atoms.

References

1. CrysAlisPRO. Rigaku Oxford Diffraction; Yarnton: England, 2015.

2. Sheldrick, G. M. A Short History of SHELX. Acta Crystallogr. A – Found. Adv.
2008, 64, 112–122.

3. 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. http://10.1107/
s0021889808042726.

4. Wei, F.; Zhao, B. X.; Huang, B.; Zhang, L.; Sun, C. H.; Dong, W. L.; Shin,
D. S.; Miao, J. Y. Design, Synthesis, and Preliminary Biological Evaluation
of Novel Ethyl 1-(2′-hydroxy-3′-aroxypropyl)-3-aryl-1H-pyrazole-5-
Carboxylate. Bioorg. Med. Chem. Lett. 2006, 16, 6342–6347. http://10.
1016/j.bmcl.2006.09.008.

5. Wang, L. B.; Wang, J. J.; Tang, L.; Wang, X.; Hou, X. Y.; Yue, E. L.;
Zhang, Y. Q. Two Co(II) Complexes Constructed from 1-(3,5-
Dicarboxybenzyl)-3,5-pyrazole Dicarboxylic Acid: Syntheses,
Structures and Magnetic Properties. Chin. J. Struct. Chem. 2021, 40,
885–891.

6. Lunev, A.M.; Sidoruk, A.; Gontcharenko, V. E.; Kiskin, M. A.; Taydakov, I.;
Belousov, Y. A.; Drozdov, A. A. Novel Pyrazole-Based Carboxylate Ligand
as a Building Block for Assembling Lanthanides in Luminescent 2D and
3D MOFs. Inorg. Chim. Acta 2022, 537; https://doi.org/10.1016/j.ica.
2022.120956.

7. Zhang, X. Q.; Zhou, C. C.; Wen, Q.; Chen, J. L.; Song, J. F.; Liu, H. F.
Synthesis, Crystal Structures and Magnetic Properties of Pyrazole–
Carboxylic Acid Complexes. J. Chem. Res. 2023, 47; https://doi.org/10.
1177/17475198231183323.

8. Wan, S.-Y.; Huang, Y.-T.; Li, Y.-Z.; Sun, W.-Y. Synthesis, Structure and
Anion-Exchange Property of the First Example of Self-Penetrated Three-
Dimensional Metal-Organic Framework with Flexible Three-Connecting
Ligand andNickel(II) Perchlorate.MicroporousMesoporousMater. 2004,
73, 101–108.

9. Le Garff, P.; Losus, R. M.; Chaudhary, S.; Dobrzanska, L.
Tailoring the Dimensionality of Metal Complexes via Ligand
Modifications. Acta Crystallogr. Sect. B. 2024, 80, 19–26.

10. Ding, L.; Zuo, J.-H.; Liu, C.-Bo; Deng, R.-H.; Wen, H.-L. Acta Crystallogr.
Sect. E. Struct. Rep. Online 2007, 63, m650.

604 Y.-h. Jiang et al.: The crystal structure of C11H11Co0.5N2O3

http://10.1107/s0021889808042726
http://10.1107/s0021889808042726
http://10.1016/j.bmcl.2006.09.008
http://10.1016/j.bmcl.2006.09.008
https://doi.org/10.1016/j.ica.2022.120956
https://doi.org/10.1016/j.ica.2022.120956
https://doi.org/10.1177/17475198231183323
https://doi.org/10.1177/17475198231183323

	The crystal structure of diaqua-bis[5-(4-methylphenyl)-1H-pyrazole-3-carboxylato-κ2N,O]-cobalt(II), C11H11Co0.5N2O3
	1 Experimental details
	2  Source of material
	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


