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Abstract

CysH3,MnNgO,Cl,, triclinic, P1 (no. 2), a = 8.987(4) 4,
b = 9.0613) A, ¢ = 10.706(2) A, a = 88.65(2)°, B = 66.12(2)",
y = 89.89(2)°, V = 79695 A% Z = 1, Ry(F) = 0.1033,
WRyee(F) = 0.2218, T = 293(2) K.

CCDC no.: 2280313
Table 1 contains crystallographic data and Table 2 contains

the list of the atoms including atomic coordinates and
displacement parameters.
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Table 1: Data collection and handling.

Crystal: Yellow block

Size: 0.32 x 0.28 x 0.21 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.62mm™"

Diffractometer, scan mode: pand w

Omax, cOMpleteness: 25.0°, 98 %

3982, 2745, 0.070

Iobs >2 O'(Iobs)’ 1128

194

Bruker [1], Olex2 [2], SHELX [3]

N(hkl)measureds N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)efined:

Programs:

1 Source of materials

The 2,2-dimethylsuccinic acid (0.044g, 0.3 mmol), 1,4-
bis(imidazol-1-ylmethyl)benzene (0.071g, 0.3 mmol) and
MnCl,-2H,0 (0.048 g, 0.3 mmol) were dissolved in deionized
water (8 mL). The mixture was stirred rigorously and
transferred into a 23 mL teflon-lined stainless-steel vessel,
which was followed by heating at 140 °C under autogenous
pressure for two days. After the mixture was cooled to room
temperature, pale yellow block crystals were obtained,
washed with ethanol, and dried at room temperature.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
an 0.5990 (4) 0.5964 (5) 0.2963 (4) 0.1405 (18)
Mn1 0.0000 0.5000 0.5000 0.0519 (7)
01w 0.2480 (8) 0.5021 (8) 0.4997 (7) 0.072 (2)
H1WA 0.233(3) 0.508 (11) 0.579 (2) 0.108*
H1WB 0.302 (4) 0.554 (9) 0.436 (6) 0.108*
N1 0.0357 (9) 0.2699 (8) 0.4355 (7) 0.052 (2)
N2 0.1690 (9) 0.0689 (8) 0.3426 (7) 0.0514 (19)
N3 0.1052 (9) 0.5628 (7) 0.2770 (8) 0.054 (2)
N4 0.1195 (10) 0.6317 (7) 0.0727 (8) 0.055 (2)
a 0.1675 (12) 0.1909 (10) 0.4113 (9) 0.056 (2)
H1A 0.2495 0.2168 0.4388 0.068*
2 -0.0469 (11) 0.1936 (11) 0.3756 (9) 0.056 (2)
H2A —0.1462 0.2229 0.3756 0.067*
a 0.0296 (12) 0.0743 (11) 0.3181(9) 0.062 (3)
H3A —-0.0033 0.0065 0.2703 0.075*
c4 0.2950 (11) —0.0380 (10) 0.2913 (10) 0.064 (3)
H4A 0.2462 -0.1358 0.3071 0.077*
H4B 0.3635 -0.0327 0.3416 0.077*
c5 0.3997 (10) —0.0160 (9) 0.1401 (8) 0.045 (2)
C6 0.4213 (11) 0.1170 (10) 0.0728 (9) 0.056 (2)
H6 0.3684 0.1991 0.1213 0.067*
c7 0.4807 (10) —0.1346 (9) 0.0653 (9) 0.051 (2)
H7 0.4697 -0.2271 0.1077 0.062*
c8 0.0332(12) 0.6342 (10) 0.2089 (11) 0.061 (3)
HBA —0.0664 0.6812 0.2502 0.073*
(@] 0.2460 (11) 0.5129 (10) 0.1765 (10) 0.058 (3)
HIA 0.3242 0.4574 0.1921 0.070*
c10 0.2552 (12) 0.5545 (10) 0.0550 (10) 0.061 (3)
H10A 0.3399 0.5344 —-0.0283 0.073*
c11 0.0747 (14) 0.6927 (10) -0.0331 (10) 0.072 (3)
H11A —-0.0184 0.6385 —0.0330 0.087*
H11B 0.1642 0.6803 -0.1213 0.087*
12 0.0335(13) 0.8529 (10) -0.0143 (10) 0.057 (3)
13 -0.1243 (13) 0.8991 (12) 0.0606 (10) 0.067 (3)
H13 —-0.2070 0.8296 0.1013 0.081*
14 0.1587 (13) 0.9535 (11) -0.0748 (10) 0.066 (3)
H14 0.2645 0.9218 —-0.1243 0.080*

2 Experimental details

The H atoms bonded to carbon were generated according to
their calculated positions, while the water hydrogen atoms
were located from difference Fourier maps and refined
isotropically with their Uiy, values of 1.5U4(C).

3 Comment

For the past few decades, bis(imidazole) molecules have
been demonstrated to be effective bridging ligands for the
construction of the coordination polymers with intriguing
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topologies and special functionality in photoluminescence,
catalysis, magnetics, and so on [4-9].

Crystal structure analysis reveals that the asymmetric
unit is composed of one central Mn(Il) atom, two halves
bix ligands, one coordinated water molecule and one chlo-
ride anion. The central Mn(Il) atom adopts typical six-
coordinated octahedral geometry surrounded by four
imidazole nitrogen atoms in the equatorial plane and two
water oxygen atoms in axial positions. Mn—N bond lengths
are between 2.194(7) and 2.242(7) A, while the Mn-O bond
length is 2.228(7) A, which is in agreement with the reported
Mn-N and Mn-O bond lengths [10-12]. The neutral
1,4-bis(imidazol-1-ylmethyl)benzene molecule adopts two
kinds of trans conformations to interconnect Mn(II) atoms
with neighboring distances of 13.862 and 14.277 A, resulting
into a 2D 4*sql layer. The free chloride anions serve as the
counter ions for the electropositive layers to be positioned in
the lattice enclosed by the bix—Mn(II) host layer, which is
sandwiched between the two adjacent layers with the elec-
trostatic attraction and O-H---Cl hydrogen interaction, thus
reinforcing the supramolecular framework.

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

Author contributions: All the authors have accepted respon-
sibility for the entire content of this submitted manuscript
and approved submission.

Research funding: The research was supported by the
Foundation of Key Laboratory of Functional Metal-Organic
Compounds of Hunan Province (2022HSKFJJ027) and the
Innovation Platform Open Fund Project of Hunan Provincial
Education Department of China (No. 20K016).

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, (71, 3-4.

4. Wang X., Zhang Y., Shi Z., Lu T., Wang Q., Li B. Multifunctional Zr-MOF
based on bisimidazole tetracarboxylic acid for pH sensing and
photoreduction of Cr (VI). ACS Appl. Mater. Interfaces 2021, 13,
54217-54226.

5. Deb S, Sahoo A, Baitalik S. Harnessing deep neural networks to analyze
multi-channel anion sensing characteristics of a Ru (IT)-pyrazolyl-bis
(benzimidazole) complex. Eur. J. Inorg. Chem. 2023, 26, €202300009.

6. Chang X. H., QinJ. H., Han M. L., Ma L. F., Wang L. Y. Exploring the
structural diversities and magnetic properties of copper (II) and
manganese (II) complexes based on 5-methoxyisophthalate and
flexible bis(imidazole) ligands. CrystEngComm 2014, 16, 870-882.



DE GRUYTER

7. BigerF.A.,Anici M., Yesilel O. Z. Syntheses, characterization of three new

cobalt (II) complexes with 2-phenylsuccinic acid and flexible
bis(imidazole) linkers. J. Mol. Struct. 2023, 1284, 135444.

. PatraS., Deka H., Singh S. K. Bis-imidazole methane ligated ruthenium
(II) complexes: synthesis, characterization, and catalytic activity for
hydrogen production from formic acid in water. Inorg. Chem. 2021, 60,
14275-14285.

. Ivanova A. D., Korotaev E. V., Komarov V. Y., Sukhikh T. S., Trubina S. V.,
Sheludyakova L. A., Petrov S. A., Tikhonov A. Y., Lavrenova L. G. Spin
crossover in iron (II) complexes with new ligand 2, 6-bis (4, 5-dimethyl-
1H-imidazole-2-yl) pyridine. Inorg. Chim. Acta 2022, 532, 120746.

10.

S.-N. Gu et al.: Crystal structure of C;gH3MnNgO,Cl, =—— 1087

Liw, LiC.H., ZhouS. Q. LiY. L., Kuang Y. F. Synthesis, crystal structure
and characterization of a new manganese(II) complex with
o0-benzoylbenzoic acid. Chin. J. Struct. Chem. 2021, 40, 631-636.

. Youssef H. M., Khaleel L. 1., Azzam M. A., El-Reash G. M. A. Mn (II) and Fe

(111) complexes of N"', N%-bis ((E)-2- hydroxybenzylidene)
oxalohydrazide: synthesis, characterization, DFT studies, biological
activity, and ion-flotation separation of Fe (III). J. Mol. Struct. 2023, 1287,
135652.

. LiuY., Gao L., Lv X,, Liu J., Hu R. Construction of lanthanide/zinc

coordination polymers: in situ ligand reactions and templated
synthesis. Inorg. Chem. Commun. 2012, 19, 15-18.



	Crystal structure of poly[diaqua-(bis(m2-1,4-bis(imidazol-1-ylmethyl)benzene)-κ2N,N′-manganese] dichloride, C28H32MnN8O2Cl2
	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


