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Abstract
C36H42N4O10Mg, monoclinic, C2/c (no. 15), a = 16.4977(12) Å,
b = 16.3866(10) Å, c = 12.5814(10) Å, β = 101.922(8)°, V = 3327.9(4) Å3,
Z = 4, Rgt(F) = 0.0794, wRref(F2) = 0.2021, T = 260 K.

CCDC no.: 2354775

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

1 Source of materials

An amount of 0.0585 g 2-(1H-benzo[d]imidazol-2-y)ethanamine
dihydrochloride (0.25mmol), 0.0375 g 2-carboxybenzaldehyde

(0.25mmol), 0.030 g NaOH (0.75mmol), and 0.0508 g magne-
sium chloride hexahydrate (0.25mmol) were dissolved to the
20ml ethanol-water (v:v = 3:1) solution under stirring. The
above solution was heated and stirred for 4 h at 85 °C. The
solution was then stirred for an additional 3 h at room tem-
perature. The colorless block crystals were received from the
filtrate after 10 days.

2 Experimental details

The hydrogen atoms were positioned geometrically (C–
H = 0.93–0.97 Å, O–H = 0.85–0.93 Å). Their Uiso values were set
to 1.2Ueq or 1.5Ueq of the parent atoms.

Table : Data collection and handling.

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

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

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

Because the nitrogen and oxygen atoms of some ligands
exhibit a variety of coordination modes,5,6 and the com-
plexes also show potential applications in many aspects for
example antitumor chemodynamic therapy agent,7 fluo-
rescent property,8 dual functional luminescent sensors,9

and ion sensing and dye adsorption.10 In our previous
work, we have synthesized and structurally characterized
some metal complexes with nitrogen heterocarboxylic
acid ligands.11–14 To further enrich the structure of metal
complexes with nitrogen heterocarboxylic acid ligands.
Thus, we synthesized and structurally characterized a
Mg(II) complex using 2-(1H-benzo[d]imidazol-2-y)ethan-
amine dihydrochloride, 2-carboxybenzaldehyde, NaOH,
and magnesium chloride hexahydrate as materials. The
molecular structure of the title complex is shown in thefigure.
The title complex ismade up of one [Mg(H2O)6]2+ cation and 3-
(1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-α]pyridin-1-yl)benzo-
ate anion. The asymmetric unit Mg(II) complex contains
one half of a Mg2+, one 3-(1,2,3,4-tetrahydrobenzo[4,5]
imidazo[1,2-α]pyridin-1-yl)benzoate ligand, and six coor-
dinated H2O molecules. And the Mg2+ is six-coordinated
with six O atoms (O3, O4, O41, O5, O6, O61) of six coordi-
nated H2O molecules, which form a distorted MgO6

octahedral coordination geometry (figure). And the bond
angle of O3–Mg1–O5 is 180.0°, showing that the O3 and O5
atoms are at the axial positions, and the O4, O41, O6, O61

atoms are at the equatorial plane. The bond lengths of Mg
are in the range of 2.027(4)–2.092(2) Å, which are coinci-
dent with that reported in reference.15 The angles around
the Mg2+ range from 89.27(11) to 90.73(11)° in the basal
plane. Unfortunately, the carboxy oxygen atoms of
3-(1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-α]pyridin-1-yl)
benzoate ligand do not take part in coordination with Mg2+.
The [Mg(H2O)6]2+ cation unit and 3-(1,2,3,4-tetrahydrobenzo-
[4,5]imidazo[1,2-α]pyridin-1-yl)benzoate anion unit are linked
together by O–H⋯O and C–H⋯O hydrogen bonds.

Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

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

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HAAa . . . .*
HABa

. . . .*
HBCb . . . .*
HBDb

. . . .*
CAb . () . () . () . ()
HAAb . . . .*
HABb

. . . .*
Ca . () . () . () . ()
HAa . . . .*
HBa

. . . .*
CAb . () . () . () . ()
HAb . . . .*
HBb

. . . .*
Ca . () . () . () . ()
HCa . . . .*
HDa

. . . .*
C . () . () . () . ()
Ha . . . .*
HAb . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
Mg . . () . . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . . () . . ()
HAc . . . .*
HBc

. . . .*
O . () . () . () . ()
HA . . . .*
HB . . . .*
O . . () . . ()
HAc . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

HBc
. . . .*

O . () . () . () . ()
HA . . . .*
HB . . . .*

aOccupancy: .(). bOccupancy: .(). cOccupancy: ..

682 Z. Zeng-Bing et al.: The crystal structure of [hexaaquamagnesium(II)]



Author contribution: All the authors have accepted re-
sponsibility for the entire content of this submitted manu-
script and approved submission.
Research funding: talent training support of Henan Acad-
emy of Sciences (220608035, 231508001, 242208025) and the
National Natural Science Foundation of China (No. 21171132,
https://doi.org/10.13039/501100001809).

References

1. Bruker. SAINT and SADABS; Bruker AXS Inc.: Madison, Wisconsin, USA,
2000.

2. 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.

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

4. Brandenburg, K. DIAMOND. Visual Crystal Structure Information System.
Ver. 3.2; Crystal Impact: Bonn, Germany, 2012.

5. Wu, Y. Q.; Yan, W. Q.; Nie, L. X.; Luan, P. P.; Li, C. Q. Crystal Structure of
Polybis(μ4-3,5-Dicarboxylatopyrazol-1-yl)-Bis(N,N-Dimethylformamide)
tri-Copper(II)–Acetonitrile(1/2), C20H22Cu3N8O10. Z. Kristallogr. N. Cryst.
Struct. 2023, 238, 1069–1070.

6. Zhou, T. T.; Cao, Z. The Crystal Structure of [(2,2′-Bipyridine-κ2N,N)-
Bis(6-Phenylpyridine-2-Carboxylato-κ2N, O)Nickel(II)] Monohydrate,
C34H26N4O5Ni. Z. Kristallogr. N. Cryst. Struct. 2022, 237, 1079–1081.

7. Cao, S. H.; Li, X. Z.; Gao, Y.; Li, F. H.; Li, K. X.; Cao, X. X.; Dai, Y. W.; Mao,
L. R.; Wang, S. S.; Tai, X. S. A Simultaneously GSH-Depleted Bimetallic
Cu(II) Complex for Enhanced Chemodynamic Cancer Therapy. Dalton
Trans. 2020, 49, 11851–11858.

8. Zhou, W. W.; Xv, L.; Zheng, Q. H.; Wang, F. W.; Liu, F. F.; Yue, L.; Qian,
Y. W.; Song, M. J.; Xie, Z.; Zhao, W. Sandwich Heterometallic
Coordination Polymers Consisting of Copper-Cluster Pillars and
Layered Networks of {Ln6} Wheels: Synthesis, Structures,
Spectroscopic Properties and Judd–Ofelt Analysis. Transition Met. Chem.
2021, 46, 555–564.

9. Zhou, X. J.; Guo, X. L.; Liu, L. L.; Zhai, H. D.; Meng, Q. G.; Shi, Z.; Tai, X. S.
Two D10 Luminescent Metal-Organic Frameworks as Dual Functional
Luminescent Sensors for (Fe3+,Cu2+)and 2,4,6-Trinitrophenol (TNP) with
High Selectivity and Sensitivity. RSC Adv. 2020, 10, 4817–4824.

10. Yang, Y. X.; Guo, Y. W.; Xia, S. Y.; Ma, X. N.; Wu, X. X. Metal-organic
Framework Sensors Based on Triazole Carboxylic Acid Ligands for
Ion Sensing and Dye Adsorption. J. Solid State Chem. 2022, 311,
123113.

11. Wang, L. H.; Liang, L.; Li, X. T.; Cao, S. H.; Tai, X. S. The Crystal Structure
of Bis(6-Phenylpyridine-2-Carboxylato-κ2N,O)Copper(II), C24H16O4N2Cu.
Z. Kristallogr. N. Cryst. Struct. 2021, 236, 1251–1253.

12. Feng, Y. M.; Tai, X. S.; Xia, Y. P. The Crystal Structure of [(2,2′-Bipyridine-
κ2N,N)-Bis(6-Phenylpyridine-2-Carboxylate-κ2N,O)Copper(II)],
C34H24O4N4Cu. Z. Kristallogr. N. Cryst. Struct. 2022, 237, 285–287.

13. Cao, S. H.; Li, F. H.; Xu, Q.; Yao, M.; Wang, S.; Zhou, Y. J.; Cui, X. T.; Man,
R. L.; Li, K. X.; Tai, X. S. Synthesis, Crystal Structure of a Novel
Tetranuclear Cu(II) Complex and Its Application in GSH-Triggered
Generation of Reactive Oxygenspecies for Chemodynamic Therapy.
J. Saudi Chem. Soc. 2021, 25, 101372.

14. Zhao, Z. B.; Yang, S. C.; Yang, B. Q.; Cheng, L. X.; Tai, X. S. The Crystal
Structure of [(8-Carboxymethoxy-Quinoline-2-Carboxylate-κ4N,O,O,O)-
2,2′-bipyridine-κ2N-Copper(II)] Tetrahydrate, C22H23N3O9Cu.
Z. Kristallogr. N. Cryst. Struct. 2023, 238, 1115–1117.

15. Kong, F. Y.; Kong, X. Y.; Pan, X. R.; Tai, X. S. The Crystal Structure of
[Hexaaquamagnesium(II)]4-[(Pyridine-4-Carbonyl)-Amino]-Phthalate
Trihydrate, C14H26N2O14Mg. Z. Kristallogr. N. Cryst. Struct. 2024, 239,
323–325.

Z. Zeng-Bing et al.: The crystal structure of [hexaaquamagnesium(II)] 683

https://doi.org/10.13039/501100001809

	The crystal structure of hexaaquamagnesium(II) bis-3-(1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-α]pyridin-1-yl)benzoate, C36H ...
	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


