DE GRUYTER

Z. Kristallogr. - N. Cryst. Struct. 2025; 240(4): 595-596 a

Zhaoxun Lian*

Crystal structure of catena-poly[(y,-(2-(1H-
imidazol-1-ylmethyl)benzyl)-1H-imidazole k’N:N’)-
(u-cyclohexane-1,2-dicarboxylato k°0,0’)

cobalt(II) monohydrate]
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Abstract

CoCy,H,6N,05, monoclinic, P2,/n, a = 9.531(3) A, b =11.771(4) A,
¢ = 19.673(6) A, B = 92.495(6)°, V = 2205.0(12) A3, Z = 4,
Ry(F) = 0.0559 WR,AF %) = 0.1253, T = 296(2)K.

CCDC no.: 2447903

The molecular structure is shown in the figure. Table 1
contains the 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 materials

A mixture of CoCl,'6H,0 (0.024 g, 0.1 mmol), 1, 2-bis(imidazole-
1-ylmethyl)benzene (1, 2-bib) (0.046 g 0.2 mmol), cyclohexane-
1,2-dicarboxylic acid (1,2-DCA) (0.018 g, 0.1 mmol) and H,0
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Table 1: Data collection and handling.

Crystal: Red block

Size: 0.22 x 0.20 x 0.20 mm
Wavelength: Mo Ka radiation (0.71073 A)
v 0.82mm™"

Diffractometer, scan mode:
Bmax, COMpleteness:
N(hkl)measureds N(MKl)uniques Rint: 13573, 5422, 0.059
Criterion for Iops, N(hkl)gy: Iops > 2 0(Iops), 3,273
N(param)esined: 292

Programs: Bruker,' SHELX,%> Olex2*

Bruker APEX2, ¢ and w scans
28.5°,100 %

(10 mL) was stirred for about 30 min. The resulting solution
was transferred to a Teflon-lined stainless steel autoclave
and heated at 393K for 3 days. After spontaneous cooling to
room temperature, red crystals were obtained in approxi-
mately 76 % yield based on the cobalt input. The crystals
were collected by vacuum filtration and dried in air.

2 Experimental details

The crystal structure was solved using the SHELxT structure
solution program within Orex2 and subsequently refined
with the Skexw refinement package.”™*

The C-bound H atoms were geometrically placed (C-
H =0.95A) and refined as riding with Uys,(H) = 1.2U4(C).

3 Comment

Coordination polymers (CPs) have recently emerged as a
promising class of functional materials in inorganic
chemistry and materials science, driven by their structural
versatility and tunable properties.’ These crystalline
materials may exhibit exceptional potential in gas storage/
separation, heterogeneous catalysis, optoelectronic de-
vices, and biomedical applications, with their multifunc-
tional characteristics continuously inspiring technological
advancements.”’ The strategic selection of organic ligands-
particularly nitrogen-donor heterocycles (e.g., terpyridine
derivatives) and carboxylate species-has proven crucial for
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engineering CP architectures.®® Heterocyclic ligands pro-
vide multiple coordination sites and enhance framework
stability through aromatic stacking interactions, while
carboxylate groups contribute strong metal-ligand bonding
and structural rigidity. Our group has previously developed
a series of imidazole-based CPs using (2-(1H-imidazol-1-
ylmethyl)benzyl)-1H-imidazole ligands in combination with
aromatic carboxylic acids, which exhibited remarkable third-
order nonlinear optical responses suitable for photonic ap-
plications.'®* Systematic variation of ligand substituents and
metal centers enables precise control over CP topology and
functionality, establishing a robust platform for materials
customization. In this work, we report the rational design
and synthesis of a coordination polymer, complemented by
comprehensive structural characterization via single-crystal
X-ray diffraction analysis.

The title compound crystallizes in the monoclinic space
group P2y/n, forming a one-dimensional coordination poly-
mer with chain-like topology. The asymmetric unit contains
one Co(Il) centre, one 1,2-bis(imidazol-1-ylmethyl)benzene
(1,2-bib) ligand, one cyclohexane-1,2-dicarboxylic acid (1,2—
DCA) ligand, and one lattice water molecule. Structural
analysis reveals a distorted tetrahedral coordination geom-
etry about the Co(II) centre, coordinated by two imidazole
nitrogen donors from two independent 1,2-bib ligands and
two carboxylate oxygen atoms from distinct 1,2-DCA ligands.
The Co-N bond lengths are approximately 2.031(3) and
2.055(3) A, and the Co-O bond lengths are approximately
1.956(3) and 1.983(2) A. The observed bond lengths correlate
well with literature values for similar Co(II) complexes.™
Notably, an elongated Co(I) and contact of 2.49 A, suggests
weak axial interaction, potentially contributing to the geo-
metric distortion.

The 1,2-bib ligand adopts a cis-conformation to bridge
symmetry-related Co(II) centres, while each carboxylate
group of the 1,2-DCA ligand exhibits monodentate coordi-
nation. This bonding pattern generates two distinct metal-
lomacrocycles: a 22-membered ring via 1,2-bib bridging
(Co---Co =10.19 A) and a 14-membered ring through 1,2-DCA
linkage (Co---Co = 5.24 &). These alternating macrocycles
propagate along the crystallographic b-axis, creating the
observed 1D polymeric chain. The supramolecular archi-
tecture is further stabilized by O-H---O hydrogen bonds
between lattice water molecules (O1W) and uncoordinated
carboxylate oxygens (02), with d(0---0) = 2.82 A.

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

DE GRUYTER

Research funding: The work was financially supported by
high-level talent program of Kaile university (No.
BS20240205).

Author contribution: All the authors have accept-
edresponsibility for the entire content of this submitted
manuscript and approved submission.

References

1. BRUKER SAINT, APEX2 and SADABS; Bruker AXS Inc.: Madison,
Wisconsin, USA, 2009.

2. Sheldrick, G. M. SHELXT - Integrated Space-Group and Crystal-
Structure Determination. Acta Crystallogr. 2015, A71, 3-C8.

3. Sheldrick, G. M. Crystal Structure Refinement with SHELXL.
ActaCrystallogr 2015, C71, 3 C8.

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. Cryst. 2009, 42, 339-341.

5. Wychowanieg, J. K.; Saini, H.; Scheibe, B.; Dubal, D. P.;

Andreas Schneemann, A.; Jayaramulu, K. Hierarchical Porous Metal
Corganic Gels and Derived Materials: from Fundamentals to Potential
Applications. Chem. Soc. Rev. 2022, 51, 9068-9126.

6. Yang, L. F.; Qian, S. H.; Wang, X. B.; Cui, X. L.; Chen, B. L.; Xing, H. B.
Energy-Efficient Separation Alternatives: Metal Corganic Frameworks
and Membranes for Hydrocarbon Separation. Chem. Soc. Rev. 2020, 49,
5359-5406.

7. Dhakshinamoorthy, A.; Garcia, H. Metal-Organic Frameworks as Solid
Catalysts for the Synthesis of nitrogen-containing Heterocycles. Chem.
Soc. Rev. 2014, 43, 5750-5765.

8. Momeni, B. Z.; Davarzani, N.; Janczak, J.; Ma, N.; Abd-El-Aziz, A. S.
Progress in Design and Applications of Supramolecular Assembly of
2,2".6',2"-terpyridine-based First Row d-block Elements. Coord. Chem.
Rev. 2024, 506, 215619. (70 pages).

9. Wei, C; He, Y,; Shi, X.; Song, Z. Terpyridine-Metal Complexes:
Applications in Catalysis and Supramolecular Chemistry. Coord. Chem.
Rev. 2019, 385, 1-19.

10. Zhao, N,; Deng, Y. E; Liu, P.; An, C. X;; Wang, T. X.; Lian, Z. X. Three
Coordination Polymers Constructed from bis(imidazole-I-yl-methyl)
Benzene: Syntheses, Structures, and third-order Nonlinear Optical
Properties. Trans. Meta. Chem. 2015, 40, 11-19.

1. Zhao,N.; Deng,Y.E.; Liu, P.; An, C. X.; Wang, T. X.; Lian, Z. X. Syntheses,
Structures and third-order Nonlinear Optical Properties of Three
Coordination Polymers Based on bis(imidazole-I-yl-methyl)benzene
and Aromatic Dicarboxylic Ligands. Polyhedron 2015, 85, 607-614.

12. Zhao, N.; Liu, P.; An, C. X.; Wang, T. X.; Lian, Z. X. Structures and third-
order Nonlinear Optical Properties of Two cobalt(II) Coordination
Polymers Constructed from bis(imidazole-l-yl-methyl)benzene and
Aromatic Dicarboxylic Ligands. Inorg. Chem. Commun. 2014, 50,
97-100.

13. Li,B.-F.; Dong, T.-M.; Xu, X.-T.; Gu, Y.; Gong, L.; Zhou, W.-Y.; Zhong, K.-L..
Z. Kristallogr. N. Cryst. Struct. 2020, 235, 667.

14. Liu, R-Q.; Zhao, N.; Yang, F.-X.; Wang, A.-R.; Liu, P.; An, C.-X,; Lian, Z.-X..
Polyhedron 2016, 111, 16.



	Crystal structure of catena-poly[(μ2-(2-(1H-imidazol-1-ylmethyl)benzyl)-1H-imidazole κ2N:N′)- (μ2-cyclohexane-1,2-dicarboxylato κ2O,O′)cobalt(II) monohydrate]
	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


