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Abstract
C18H15N7O4Zn, triclinic, P1 (no. 2), a = 9.1100(8) Å,
b = 10.6451(7) Å, c = 12.0479(8) Å, α = 95.238(5)∘, β = 112.154(7)∘,
γ = 112.971(7)∘, V = 956.56(13) Å3, Z = 2, Rgt(F ) = 0.0264,
wRref(F 2) = 0.0731, T = 298 K.

CCDC no.: 2280781

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

1 Source of materials

All chemicals were purchased from commercial sources
and used as received. A mixture of Zn(CH3COO)2·2H2O
(0.1 mmol), 2H-1,2,3 triazole-4,5-dicarboxylic acid (H3tda,
0.1 mmol), 1,3-bis((1H-imidazol-1-yl)methyl)benzene (1,3-bib,
0.1 mmol), NaOH (0.2 mmol) and aqueous ethanol (10 mL/
5 mL) was added to a 25 mL Teflon-lined stainless steel
reactor and heated at 413 K for 3 days. After cooling to room
temperature at a rate of 283 K h−1, colorless block crystals of
the title compoundwere obtained. Yield: 20 mg (44 %, based
on ligand H3tda). Anal. Calcd. for C18H15N7O4Zn (%): C,
47.08; H, 3.27; N, 21.36. Found: C, 47.10; H, 3.26; N, 21.39.
(CCDC number 2280781).

2 Experimental details

Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm. Using
OLEX2 [2], the structure was solved with the SHELXT [3]
structure solution program and refined with the SHELXL [4]
refinement package. Carbon-bound hydrogen atoms were
placed in calculated positions (d = 0.93 Å for CH and d = 0.97 Å
for CH2) and were included in the refinement in the riding
(CH) or rotating (CH2) model approximation, with Uiso(H) set
to 1.2Ueq(C) for –CH and for –CH2. The H atoms of phenolic
hydroxyl groups in 1 were refined as rotating groups, with
dO−H = 0.82 Å and Uiso(H) = 1.5Ueq(O).

3 Comment

The coordination polymers (CPs) or metal-organic frame-
works (MOFs) as an important type of crystalline materials
have undergone tremendous development attributable to
their potential applications as functional materials, which
include luminescence [5], gas sorption [6], catalysis [7], and
magnetism [8]. 1H-1,2,3-triazole-4,5-dicarboxylic acid (H3tda),
as an excellent N- and O-donor, is soluble in water and can be
partially or fully deprotonated allowing for the generation of

Table : Data collection and handling.

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

Diffractometer, scan mode: XtaLAB mini (ROW), ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [], SHELX [, ],
PLATON []
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abundant coordination modes such as μ3-, μ4-, μ5- and μ6-
bridging modes in monodentate, chelating-bidentate and
bridging-bidentate fashions linking metal centers. On the
other hand, the aromatic triazole ring of H3tda may take part
in the formation of π–π and C–H⋯π interactions whilst the
oxygen andnitrogen atomsmayact as the acceptors ordonors
to form intermolecular and intramolecular hydrogen bonds
(O/N–H⋯O/N, C–H⋯O/N). To date, some complexes based on
the H3tda ligand and different metal ions have been reported
[9–11]. In addition, the introduction of appropriate secondary
ligands has been demonstrated to be a very effective
approach for constructing diverse coordination frameworks.
The two-ligand assembly system, consisting of two spacers
and capable of providingmore variability to buildmuchmore
complicated structures [12, 13]. Taking into the mentioned
above, we selected H3tda as ligand and luminescent d10 ions
(ZnII) as metal center in the presence of N-containing sec-
ondary ligands to construct the new CPs.

The single-crystal X-ray diffraction structural analysis has
revealed that I is an one dimensional coordination polymer,
whose asymmetric unit is comprised of one Zn2+, one partly
deprotonated ligand Htda2− and a neutral auxiliary
N-containing ligand 1,3-bib (Figure 1). Themetal ionZn2+ isfive-
coordinated with N1, N2ii, N4, N7i and O1 (symmetry codes: i x,
y, z–1; ii −x, 2–y, −z) atoms from two symmetry-related Htda2−

and 1,3-bib ligands, resulting in a slightly distorted trigonal
bipyramid {ZnN4O} configuration. The Zn–O bond distance is
2.3002(15) Å, and those of Zn–N distances are 2.0012(16) to
2.1261(16) Å, within the normal range [14]. The N(O)–Zn–O(N)
angles fall in the 75.36(6)∘–169.37(6)∘ range. It is interesting to
note that the deprotonated carboxylate group of the Htda2−

anion coordinate Zn(II) in a monodentate bridging mode
(η1: η0) and the non-deprotonated carboxylate group features
formation a intramolecular hydrogen bond (O3–H3⋯O2) with
the adjacent deprotonated uncoordinated carboxylate O2. Two
symmetry-related Htda2− ligands bond to two Zn2+ cations by
the upside-down fashion through their deprotonated carbox-
ylate O-atoms (O1, O1iii) and triazole N-atoms (N1, N2, N1iii, N2iii;
symmetry codes: iii 2–x, 2–y, −z), resulting in substructural
blocks {[Zn(Htda)]2}. These neighboring {[Zn(Htda)]2} are
further interconnected through two μ2 1,3-bib bridges to
generate an one dimensional zigzag infinite chain framework
with a Zn⋯Zn separation of 12.04(8)°.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Zn . () . () . () . ()
O . () . () −. () . ()
O . () . () −. () . ()
N . () . () −. () . ()
O . () . () −. () . ()
H . . −. .*
N . () . () . () . ()
N . () . () −. () . ()
N . () .() . () . ()
N . () . () −. () . ()
O . () . () −. () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () −. () . ()
C . () . () −. () . ()
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
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Figure 1: The asymmetric unit structure of I, showing the atom numbering scheme. Displacement ellipsoids are shown at the 30 % probability level. The
dashed line shows the intra-molecular O–H⋯O hydrogen bond.

Q. Mao et al.: The crystal structure of C18H15N7O4Zn 1083


	The crystal structure of catena-poly[(μ2-2H-1,2,3-triazole-4,5-dicarboxylato-κ2O, O′)-(μ2-1,3-bis((1H-imidazol-1-yl)methyl) ...
	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


