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Abstract

CosH16N,0,Cu, triclinic, P1 (no. 2), a = 11.2454(6) A,
b = 13.5960(7) A, ¢ = 14.0076(8) A, V = 1958.92) A>, a =
79.019(5)°, B = 71.729(5)°, y = 76.126(5°, Z = 4,
Rg(F) = 0.0438, WR,(F? = 0.1030, T = 150 K.
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Table 1: Data collection and handling.

Crystal: Green block

Size: 0.12%x0.11 x 0.10 mm
Wavelength: Mo Ko radiation (0.71073 A)
u: 1.15mm™’

Diffractometer, scan mode:
Bmax, cOMpleteness:
N(hkl)measureds N(hk[)uniquer Rint:
Criterion for lops, N(hkl)g:
N(param);esinea:

Programs:

SuperNova, w

25.0°, 99%

12,959, 6850, 0.037

lobs > 2 0(/ops), 5525

559

Bruker [1], Olex2 [2], SHELX
[3], Diamond [4]

One of the two crystallographically independent Cu(I)
complexes is shown in the figure. Table 1 contains crys-
tallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement
parameters.

Source of material

About 0.5 mmol (0.0996 g) of 6-phenylpyridine-2-
carboxylic acid, 0.5 mmol (0.020 g) of NaOH and
0.25 mmol of (0.0499 g) copper(II) acetate monohydrate
were added to 20 ml of water-ethanol (v:v = 1:1) at room
temperature. After 10 min, precipitation appeared in the
solution. The mixture was continuously stirred for 4.5 h
at 85 °C. The solution was cooled to room temperature
and filtered. After 16 days, the green crystals of the title
compound were obtained from the filtrate.

Experimental details

The hydrogen atoms were positioned geometrically
(C-H = 0.93 A). Their Uy, values were set to 1.2U,, of the
parent atoms.

Comment

Some copper complexes with ligands containing a pyridine-
carboxylate moiety exhibit novel coordination compounds [5]
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Cul 0.47135 (4) 0.36703 (3) -0.00940 3) 0.01507 (12)
01 0.8121(2) 0.38318(17) -0.00452(18) 0.0234 (6)
02 0.6290 (2) 0.41365(17) -0.04643 (17) 0.0198 (5)
03 0.4163 (2) 0.43253(17) -0.12634(16) 0.0183 (5)
04 0.2494 (2) 0.4538 (2) -0.18717 (18) 0.0298 (6)
N1 0.5682 (2) 0.24241(19) 0.05580 (19) 0.0140 (6)
N2 0.2892(2) 0.36682(19) 0.05673 (19) 0.0134 (6)
C1 0.5310 (3) 0.1537 (2) 0.1029 (2) 0.0176 (7)
c2 0.5941 (3) 0.0918 (3) 0.1708 (3) 0.0236 (8)
H2 0.565617 0.033002 0.207054 0.028*
c3 0.6980 (4) 0.1174 (3) 0.1840 (3) 0.0249 (8)
H3 0.738621 0.077277 0.230657 0.030*
C4 0.7423 (3) 0.2033 (3) 0.1278 (2) 0.0189 (8)
H4 0.816359 0.218867 0.132232 0.023*
Cc5 0.6743 (3) 0.2651 (2) 0.0650 (2) 0.0144 (7)
cé6 0.7116 (3) 0.3618 (2) 0.0008 (2) 0.0162 (7)
c7 0.4264 (3) 0.1268 (2) 0.0767 (3) 0.0174 (7)
c8 0.3309 (3) 0.0833 (3) 0.1505 (3) 0.0247 (8)
H8 0.336002 0.066381 0.216851 0.030*
c9 0.2291 (4) 0.0650 (3) 0.1260 (3) 0.0307 (9)
H9 0.164233 0.038210 0.176016 0.037*
Cc10 0.2241 (4) 0.0870 (3) 0.0265 (3) 0.0355 (10)
H10 0.155572 0.074778 0.009917 0.043*
C11 0.3197 (4) 0.1267 (3) -0.0482 (3) 0.0274 (9)
H11 0.316553 0.139810 -0.115079 0.033*
C12 0.4203 (3) 0.1470 (3) -0.0233(3) 0.0209 (8)
H12 0.484474 0.174284 -0.073585 0.025*
C13 0.2995 (3) 0.4290 (2) -0.1177 (3) 0.0193 (8)
C14 0.2240 (3) 0.3922(2) -0.0132(2) 0.0158 (7)
Cc15 0.0965 (3) 0.3869 (2) 0.0119 (3) 0.0197 (8)
H15 0.053908 0.400949 -0.037827 0.024*
C16 0.0334 (3) 0.3603 (3) 0.1119 (3) 0.0259 (9)
H16 -0.052350 0.355959 0.130661 0.031*
c17 0.0993 (3) 0.3405 (3) 0.1832 (3) 0.0222 (8)
H17 0.056855 0.325009 0.251158 0.027*
C18 0.2283 (3) 0.3432(2) 0.1553 (2) 0.0166 (7)
c19 0.3021 (3) 0.3258 (2) 0.2304 (2) 0.0163 (7)
C20 0.2830 (3) 0.2501 (3) 0.3139 (2) 0.0216 (8)
H20 0.221951 0.210798 0.323719 0.026*
c21 0.3546 (3) 0.2334 (3) 0.3819 (3) 0.0272 (9)
H21 0.343072 0.181918 0.436272 0.033*
c22 0.4434 (3) 0.2934 (3) 0.3690 (3) 0.0283 (9)
H22 0.491755 0.282182 0.414472 0.034*
c23 0.4601 (3) 0.3703 (3) 0.2880 (3) 0.0221 (8)
H23 0.519048 0.411157 0.279836 0.026*
C24 0.3898 (3) 0.3866 (3) 0.2196 (2) 0.0176 (7)
H24 0.401320 0.438634 0.165839 0.021*
Cu2 1.00839 (4) 0.13203 (3) -0.47829 (3) 0.01778 (12)
05 0.9162(2) 0.11547(18) -0.72097 (17) 0.0250 (6)
06 1.0172 (2) 0.08432(18) -0.60066 (17) 0.0220 (6)
07 1.1771(2) 0.07280(17) -0.46650 (16) 0.0192 (5)
08 1.2948 (2) 0.0688 (2) -0.36298(19) 0.0321 (6)
N3 0.9029 (2) 0.2582(2) -0.53186(19) 0.0151 (6)
N4 0.9638 (3) 0.1379 (2) -0.3318 (2) 0.0168 (6)
C25 0.8637 (3) 0.2375(3) -0.6061 (2) 0.0186 (8)
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Table 2: (continued)
Atom X y z Uiso*/Ueq
C26 0.9351 (3) 0.1376 (3) -0.6471(2) 0.0199 (8)
c27 0.7712 (3) 0.3043 (3) -0.6439 (3) 0.0233 (8)
H27 0.745555 0.288584 -0.695283 0.028*
c28 0.7174 (4) 0.3956 (3) -0.6033 (3) 0.0283 (9)
H28 0.652838 0.441333 -0.625788 0.034*
C29 0.7603 (3) 0.4182 (3) -0.5294 (3) 0.0242 (8)
H29 0.724771 0.479233 -0.501804 0.029*
C30 0.8567 (3) 0.3495 (3) -0.4962 (2) 0.0187 (8)
C31 0.9184 (3) 0.3733(2) -0.4269 (2) 0.0184 (8)
C32 1.0510 (3) 0.3503 (3) -0.4491 (3) 0.0226 (8)
H32 1.099580 0.322956 -0.508520 0.027*
C33 1.1108 (4) 0.3680 (3) -0.3831(3) 0.0287 (9)
H33 1.199345 0.352157 -0.398076 0.034*
C34 1.0390 (4) 0.4094 (3) -0.2945 (3) 0.0343 (10)
H34 1.079088 0.420635 -0.249784 0.041*
C35 0.9079 (4) 0.4339 (3) -0.2732(3) 0.0302 (9)
H35 0.859501 0.461271 -0.213801 0.036*
C36 0.8481 (3) 0.4178 (2) -0.3397 (3) 0.0238 (8)
H36 0.759896 0.437046 -0.325909 0.029*
c37 1.1925 (3) 0.0842 (3) -0.3819 (3) 0.0208 (8)
C38 1.0703 (3) 0.1178 (2) -0.3015 (3) 0.0183 (7)
C39 1.0671 (4) 0.1298 (3) -0.2052 (3) 0.0247 (8)
H39 1.141907 0.117809 -0.186041 0.030*
C40 0.9499 (4) 0.1601 (3) -0.1378 (3) 0.0320(10)
H40 0.944929 0.169499 -0.072553 0.038*
C41 0.8409 (4) 0.1761 (3) -0.1674 (3) 0.0264 (9)
H41 0.761823 0.194825 -0.121485 0.032*
C42 0.8480 (3) 0.1647 (2) -0.2657 (2) 0.0190 (8)
C43 0.7331(3) 0.1776 (2) -0.3004 (2) 0.0186 (7)
C44 0.6271 (3) 0.2538 (3) -0.2698 (3) 0.0243 (8)
H44 0.628896 0.298754 -0.228092 0.029*
C45 0.5194 (3) 0.2635 (3) -0.3006 (3) 0.0287 (9)
H45 0.449866 0.315749 -0.281008 0.034*
C46 0.5146 (4) 0.1952 (3) -0.3609 (3) 0.0307 (9)
H46 0.441200 0.200751 -0.380364 0.037*
C47 0.6193 (3) 0.1189 (3) -0.3921 (3) 0.0274 (9)
H47 0.616644 0.074029 -0.433531 0.033*
C48 0.7275(3) 0.1094 (3) -0.3619 (2) 0.0222 (8)
H48 0.797163 0.057487 -0.382312 0.027*

and excellent properties in many ways such as non-linear
optical (NLO) property, antitumor activity, electrical
conductance property, magnetic property [6-9]. Therefore,
studies on structure and property of copper complexes have
been one of the hot topics. In our previous work, some metal
complexes with ligands containing pyridine-carboxylate
moieties have been synthesized and structural characterized
[10-12]. In order to further enrich the structure of the copper
complexes with ligands such, a new Cu(ll) complex was
synthesized using 6-phenylpyridine-2-carboxylic acid,
NaOH and cupric acetate monohydrate as raw materials.
The asymmetric unit of Cu(Il) complex contains two
Cu(II) ion and four bidentate 6-phenylpyridine-2-carboxylate
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ligands. Each Cu(Il) ion is four-coordinated with
two O atoms and two N atoms from two different
6-phenylpyridine-2-carboxylate ligands. The sum of bond
angles around Cul, for example is 372.47°, showing that
the 02, N1, N2, O3 is almost coplanar. The complex mol-
ecules form a 1D chained structure by the n-nt stacking of
phenyl and pyridine rings.

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

Research funding: This project was supported by the
National Natural Science Foundation of China (No.
21171132, http://dx.doi.org/10.13039/501100001809), the
Natural Science Foundation of Shandong (ZR2014BL003,
http://dx.doi.org/10.13039/501100007129), the Project of
Shandong Province Higher Educational Science and
Technology  Program  (J14LCO1, http://dx.doi.org/
10.13039/501100015642) and Science Foundation of
Weifang.

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

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.

W. Li-Hua et al.: The crystal structure of C4H¢N,0,Cu —— 1253

3. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta
Crystallogr. 2015, €71, 3-8.

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

5. Lv B.-L. Crystal structure of catena-poly[aqua-(4-iodopyridine-
2,6-dicarboxylato-k*N, 0, 0")-(u,-4-amino-4H-1,2,4-triazole-Kk*N:
N’)copper(ll)], CoHgN5OsCul. Z. Kristallogr. N. Cryst. Struct. 2021,
236, 873-875.

6. Vural H., Orbay M. Synthesis, crystal structure, spectroscopic
investigations and DFT calculations of the copper(ll) complex of 4-
(trifluoromethyl)pyridine-2-carboxylic acid. J. Mol. Struct. 2017,
1146, 669-676.

7. Li C.-P., Huang T.-F., Fu Y., Liu Y.-X., Zhou S.-F., Qi Z.-Y., Li C.-Z.
Interaction of di-2-pyridylketone 2-pyridine carboxylic acid
hydrazone and its copper complex with BSA: effect on antitumor
activity as revealed by spectroscopic studies. Molecules 2016, 21,
563.

8. Pathak S., Chakraborty K., Ghosh S., Roy K., Jana B., Konar S.
Synthesis and crystal structure of new copper(ll) metal complex:
noncovalent interactions and electrical conductance properties.
J. Mol. Struct. 2018, 1152, 96-100.

9. Zhang X.-Y., Wen H.-F., Yang Q.-F., Zhou R.-S., Song J.-F. Eight
new coordination polymers containing rigid 4-(4-carboxy-
phenyl) -pyridine-2-carboxylic acid: synthesis, structural
diversity, fluorescence and magnetic properties. Inorg. Chim.
Acta. 2020, 507, 119600.

10. Tai X.-S., Jiang G.-Y., YuY.-T., Yao H., Wang A.-). Bis(ethanol-k0)-
bis(6-aminopicolinato-k>N,0) magnesium(ll), C;¢H,,N,OsMg.

Z. Kristallogr. N. Cryst. Struct. 2019, 234, 289-290.

11. Tai X.-S., Zhou X.-., Liu L.-L., Cao S.-H., Wang L.-H. The crystal
structure of diaqua-bis(6-aminopicolinato-k’N,0)magnesium(ll),
C1oH14,06N4Mg. Z. Kristallogr. N. Cryst. Struct. 2020, 235, 605-606.

12. Tai X.-S., Zhang L.-L., Liu L.-L., Cao S.-H., Wang L.-H. The crystal
structure of bis(ethanol-k0)-bis(6-aminopicolinato-k?N, 0)
manganese(ll), C;6H2,06N,Mn. Z. Kristallogr. N. Cryst. Struct.
2021, 236, 551-552.


http://dx.doi.org/10.13039/501100001809
http://dx.doi.org/10.13039/501100007129
http://dx.doi.org/10.13039/501100015642
http://dx.doi.org/10.13039/501100015642

	The crystal structure of bis(6-phenylpyridine-2-carboxylato-κ2N,O)copper(II), C24H16N2O4Cu
	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


