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Abstract
C28H26CdN4O10, triclinic, P1 (no. 2), a = 5.7700(12) Å,
b = 10.190(2) Å, c = 12.160(2) Å, α = 70.38(3)°, β = 84.72(3)°,
γ = 81.63(3)°, V = 665.6(3) Å3, Z = 1, Rgt(F ) = 0.0272,
wRref(F 2) = 0.0602, T = 293 K.

CCDC No.: 1822051

A part of 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
displacement parameters.

1 Source of materials

5-[(Pyridin-4-yl-methyl)amino]isophthalic acid (C14H12N2O4,
H2L) was synthesized following the literature reported by us.4

Both the analytical-gradeN,N-dimethylformamide (DMF) and
cadmium chloride hemipentahydrate (CdCl2·2.5H2O) were
commercially available and were utilized without further
purification. The title compound was solvo/hydrothermally
synthesized using the following procedure. 0.2 mmol
(0.0544 g) of H2L, 1 ml of DMF, 5ml of distilled water and
0.2 mmol (0.457 g) of CdCl2·2.5H2Owere added to a 15ml Teflon
reaction vessel and then sonicated for 10min, resulting in a
white suspension liquid. The Teflon-lined stainless steel re-
action vessel was sealed and heated at 110 °C for 136 h. Upon
cooling to room temperature, a large amount of colorless rod
crystals were obtained with a yield of 73% based on CdCl2·
2.5H2O after being isolated by filtration, washed with the
N,N-dimethylformamide/water mixture and dried at room
temperature.

2 Experimental details

The structure was solved by Direct Methods by SHELXT
program and refined by SHELXL program. All H-atoms
bound to the C atoms were positioned with idealized ge-
ometry and refined isotropically with Uiso(H) = 1.2 times
Ueq(C) using a riding model with C–H = 0.93 Å for aromatic H
atoms and C–H = 0.97 Å for methylene H atoms. The H-atoms
(H1w, H2w, H13, and H7) from O and N atoms were posi-
tioned with Q peaks and refined isotropically with
Uiso(H) = 1.5 times Ueq(O) or Uiso(H) = 1.2 times Ueq(N).

Table : Data collection and handling.

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

Diffractometer, scan mode: APEX, omega
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker, Olex, SHELX,
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3 Comment

At present, the use of diverse polydentate ligands containing
rich N/O coordinating atoms is preferred in the design and
synthesis of metal coordination polymers including metal-
organic frameworks because they generally can provide
multiple coordination sites and exhibit various coordination
geometries.5–7 In the past two decades, as a flexible organic
polydentate ligand, 5-[(pyridin-4-yl-methyl)amino]iso-
phthalic acid (H2L) has been selected to synthesize many
interesting metal coordination polymers with some fasci-
nating structural architecture.8–11 The Cd(II) atom as the
coordination center is a usual choice in the construction of
metal coordination polymers, however, these reported
metal coordination polymers based on H2L-related ligand,

including our previously reported Cd–MOF [Cd(L)]·
(DMF)(H2O),12 are three-dimensional in the crystal structure.
Herein, we obtained the first example of one-dimensional
Cd(II) coordination polymer when using H2L as organic
ligand through a solvo/hydrothermal method.

The asymmetric unit consists of one half of a Cd(II), one
HL− anion, and one coordinated water molecule. Each Cd(II)
atom is six-coordinated with two pyridine nitrogen atoms
from two HL− ligands and four oxygen atoms from another
two HL− ligands and two coordinated water molecules,
which results in a slightly distorted octahedral geometric
configuration {CdO4N2}. The Cd–N and Cd–O lengths are in
the ranges of 2.317(2) Å and 2.3182(19)–2.3193(19) Å, respec-
tively. These bond distances are in agreement with these
previously reported cadmium coordination polymers.13 In
the title compound, the HL− ligand serves as a μ2-bridge
linking two adjacent Cd(II) atoms with its pyridine nitrogen
atom and one carboxylate oxygen atom, where the dihedral
angle between benzene ring and pyridine ring is 116.57°.
Pairs of HL− ligands connect symmetry-related Cd(II) atoms
through monodentate carboxylate O and pyridine N atoms
with the Cd⋯Cd separation of 12.160(10) Å to form one-
dimensional loop-like chain. An infinite three-dimensional
supramolecular structure in the title compound was further
formed from the one-dimensional loop-like chains and sta-
bilized through hydrogen bonding and π–π stacking in-
teractions. The distance between the benzene rings of two
adjacent HL− ligands is 3.3599(12)–3.4205(12) Å, indicating the
presence of π–π stacking interactions. Rich hydrogen
bonding interactions include an intramolecular hydrogen
bond (O5–H1w⋯O4) and intermolecular hydrogen bondings
(O5–H2w⋯O3A, N2–H7⋯O4B, O2–H13⋯O1C).
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

172 L.-J. Zhang et al.: Crystal structure of C28H26CdN4O10



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

4. Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

5. Zhang, L. J.; Qi, L.; Chen, X. Y.; Liu, F.; Liu, L. J.; Ding, W. L.; Li, D.-L.; Yuan,
G.-C.; Tong, J.-Z.; Chen, F.-Y.; Huang, H.-J.; Wang, Y.-H. Synthesis, Crystal
Structure and Photophysical Properties of Two Reduced Schiff Bases
Derived from 5-Aminoisophthalic Acid. J. Chem. Crystallogr. 2019, 49,
260–266.

6. Zhang, L.; Huang, H.; Li, D.; Yuan, G.; Li, Y.; Wan, S.; Xiao, H.; Chen, F.;
Zou, R. A 2D Pillared-Bilayer Iron-based Metal–Organic Framework:
Syntheses, Crystal Structure, UV-Light Photocatalytic and
Heterogeneous Fenton-like Catalytic Activities. Transition Met. Chem.
2023, 48, 47–54.

7. Chen X.-Y., Yao X.-T., Cui Y., Chen M.-S. Crystal Structure of Poly
[tetraaqua-bis(μ2-5-bromoisophthalato-κ3O,O′: O″)-(μ2-1,5-bis(imidazol-
2-methyl)pentane-κ2N: N′) Dicadmium(II)] Dihydrate. Z. Kristallogr. N.
Cryst. Struct. 2024; 239, 825–827.

8. Das, M. C.; Bharadwaj, P. K. A Porous Coordination Polymer Exhibiting
Reversible Single-Crystal to Single-Crystal Substitution Reactions at
Mn(II) Centers by Nitrile Guest Molecules. J. Am. Chem. Soc. 2009, 131,
10942–10949.

9. Das, M. C.; Bharadwaj, P. K. Effect of Bulkiness on Reversible
Substitution Reaction at MnII Center with Concomitant Movement of
the Lattice DMF: Observation through Single-Crystal to Single-Crystal
Fashion. Chem. Eur. J. 2010, 16, 5070–5077.

10. Karmakar, A.; Martins, L. M. D. R. S.; Hazra, S.; Silva, M. F. C. G.;
Pombeiro, A. J. L. Metal–Organic Frameworks with Pyridyl-Based
Isophthalic Acid and Their Catalytic Applications in Microwave Assisted
Peroxidative Oxidation of Alcohols and Henry Reaction. Cryst. Growth
Des. 2016, 16, 1837–1849.

11. You, L. X.; Xie, S.; Xia, C. C.; Wang, J.; Xiong, G.; He, Y.; Dragutan, I.;
Dragutan, V.; Fedin, V. P.; Sun, Y.-G. Unprecedented Homochiral 3D
Lanthanide Coordination Polymers with Triple-Stranded Helical
Architecture Constructed from a Rigid Achiral Aryldicarboxylate Ligand.
CrystEngComm 2019, 21, 1758–1763.

12. Yuan, G. C.; Zhang, L. J.; Li, D. L.; Huang, D.; Chen, F. Y.; Huang, H. J.;
Wang, Y. H. Synthesis, Crystal Structure and Optical Properties of a
Three-Dimensional Cadmium Complex Based on 5-{(pyridin-4-Yl-
Methyl)amino} Isophthalic Acid. Chem. World 2017 (12), 736–740.

13. Zhou, A.-M.; Wei, H.; Gao, W.; Liu, J.-P.; Zhang, X.-M. Two 2D
Multiresponsive Luminescence Coordination Polymers for Selective
Sensing of Fe3+, CrVI Anions and TNP in Aqueous Medium.
CrystEngComm 2019, 21, 5185–5194.

L.-J. Zhang et al.: Crystal structure of C28H26CdN4O10 173


	Crystal structure of poly[diaqua-bis(μ2-5-((pyridin-4-yl-methyl)amino)benzene-1,3-dicarboxylato-κ2N:O)cadmium(II)], C28H26CdN4O10
	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


