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Abstract
C11H15CdN4O6, monoclinic, P21/n (no. 14), a = 11.1387(15) Å,
b = 10.3933(14) Å, c = 12.2891(17) Å, β = 105.319(2)°, Z = 4,
V = 1372.1(3) Å3, Rgt(F) = 0.0286, wRref(F

2) = 0.0477,
T = 296(2) K.

CCDC no.: 2106207

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The reagentswere purchased from commercial sources and
used without further purification.

A mixture of benzene-1,2,4,5-tetracarboxylic acid
(0.25 mmol, 63.5 mg), NaOH (1.0 mmol, 40 mg) and
deionized water (5 mL) was placed in a high-pressure
resistant glass bottle (10 mL), the bottle was sealed and
heated at 353 K for 30 min. After that, cadmium acetate
dihydrate (0.5 mmol, 133 mg) and adipohydrazide
(0.5 mmol, 87 mg) were added, and the bottle was sealed
and heated at 393 K for 24 h and cooled to room tempera-
ture. Colorless prism crystals were obtained by filtration,
washed with deionized water and dried in air. Yield 46%
based on Cd(II).

Experimental details

H atoms were added using riding models. Their Uiso values
were set to 1.2Ueq of the parent atoms.

Comment

Researchers have focused on coordination polymers due to
their versatile architecture and potential applications for
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luminescent properties, magnetic interactions, catalytic
ability, and so on [5, 6]. As a versatile ligand benzene-
1,2,4,5-tetracarboxylate has been widely used to construct
transition metal or rare earth metal complexes using its
multiple coordination function modes.

The asymmetric unit of the complex consists of one Cd
ion, one adipohydrazide ligand and one half of a fully
deprotonated benzene-1,2,4,5-tetracarboxylate (btc4−). The
btc4− ligand is located on a center of inversion (see the
Figure). The central Cd ion is coordinated by a chelating
carboxylate group (O1 and O2) and a monodentate carbox-
ylate group (O4) from two btc4− ligands. In addition, two
adipohydrazide ligands provide two oxygen atoms (O5 and
O6) and two nitrogen atoms (N2 and N4) to coordinate with
the central cadmium ion, forming a distorted single capped
octahedron. Each Cd ion is connected by two btc4− ligands to
form a two-dimensional network with a rhombic-shaped grid
[7]. The adipohydrazide ligands are interspersed in the two-
dimensional structure, ensuring the Cd ion to form a seven-
coordinated conformation, enhancing the stability of the
coordination polymer. The Cd–O bond distances fall in the
range of 2.239(2)–2.4646 (19) Å and the Cd–N bond distances
are 2.349(2) and 2.356(2) Å. All the bond lengths around the
Cd1 center are within the normal range [8, 9]. The N–N bond
distances are 1.410(3) and 1.415(3) Å, which are in good
agreement with the reported information [10, 11].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Cd . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () −. () . () . ()
H . −. . .*
N . () . () . () . ()
HA . −. . .*
HB . . . .*
N −. () . () . () . ()
HA −. . . .*
N −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C . () −. () . () . ()
HA . . . .*
HB . −. . .*
C . () . () . () . ()
HA . . . .*
HB . −. . .*
C . () . () . () . ()
HA . . . .*
HB . −. . .*
C . () . () . () . ()

Table : Data collection and handling.

Crystal: Colorless prism
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker Apex-III, φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ], DIAMOND []

1292 Y. Long et al.: Crystal structure of C11H15N4O6Cd



6. Dhakshinamoorthy A., Garcia H. Catalysis by metal nanoparticles
embedded on metal-organic frameworks. Chem. Soc. Rev. 2012,
41, 5262–5284.

7. Shi R., Zhu X., Lin S. Y., Su Y. Y., ZhangS. Y. Crystal structure of poly
[aqua-(μ4-benzene-1,2,4,5-tetracarboxylato-bis[μ2-1(1H-imidazol-
1-yl)benzyl)-1H-1,2,4-triazol-dinickel(II)], NiC17H14N5. Z. Kristallogr.
N. Cryst. Struct. 2020, 235, 817–819.

8. Cai H., Xu C., Zhou Y. P., Tong X. Q., Guo Y. Molecular tectonics of
mixed-ligand metal-organic frameworks: positional isomeric effect,
and structural diversification. J. Mol. Struct. 2016, 1108, 263–268.

9. Lin J. D., Cheng J. W., Du S. W. Five d10 3Dmetal-organic frameworks
constructed from aromatic polycarboxylate acids and flexible
imidazole-based ligands. Cryst. Growth Des. 2008, 8, 3345–3353.

10. Lo K. M., Lee S. M., Tiekink E. R. T. Crystal structure of
heanedihydrazide, C6H14N4O2. Z. Kristallogr. N. Cryst. Struct.
2020, 235, 1257–1258.

11. Zabierowski P., Oszajca M., Hodorowicz M., Matoga D. Ladder-
chain zinc coordination polymers based on adipic acid
dihydrazide precursor: synthesis and structural transformations.
Polyhedron 2017, 121, 25–36.

Y. Long et al.: Crystal structure of C11H15N4O6Cd 1293


	Crystal structure of poly[(μ4-benzene-1,2,4,5-tetracarboxylato)-bis(μ2-adipohydrazide)dicadmium], C11H15N4O6Cd
	Source of material
	Experimental details
	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 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


