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Abstract

CyH1oFeNO,, tetragonal, P4,/n (no. 86), a = 21.7903(7) A,
¢ = 730224 A, V = 346723) A%, Z = 8, Ry(F) = 0.0385,
WRyee(FH) = 01009, T = 170 K.

CCDC no.: 2420783

The molecular structure is shown in the figure. Table 1
contains the crystallographic data. The list of the atoms
including atomic coordinates and displacement parameters
can be found in the cif-file attached to this article.

1 Source of materials

To a solution of 1-ferrocenyl-3-(4-methoxyphenyl)-2-propen-
1-one (3.46 g, 10 mmol) and tosylmethyl isocyanide (2.15 g,
11 mmol) in N,N-dimethylformamide (25mL) was added
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Table 1: Data collection and handling.

Crystal: Red block

Size: 0.12 x 0.08 x 0.07 mm
Wavelength: MoKa radiation (0.71073 A)
u 0.89 mm™"'

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measured: N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)refined:

Programs:

Bruker D8, ¢ and w scans
26.4°,100 %

38473, 3557, 0.081

Iobs > 20(Iops), 2,584

240

Bruker,' SHELX,?® Olex2*

potassium tert-butoxide (2.24 g, 20 mmol). The mixture was
stirred at room temperature for 12 h, until the TLC indicated
the reaction was completed. The mixture was diluted with
brine, and then extracted with ethyl acetate (3 x 30 mL). The
organic phase was washed with brine (30 mL), dried with
anhydrous sodium sulphate, and then concentrated under
pressure. The title compound was separated by silica-gel
column chromatography with ethyl acetate-petroleum ether
(25 %) gradient solvent system. The target product was ob-
tained as a white solid. For crystal growth, the product was
dissolved in a minimal amount of hot ethanol and slowly
cooled to room temperature (Table 1).

2 Experimental details

The crystal structure was determined with the SHELXT
program.” Subsequent refinement was performed using the
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SHELXL program,’ within the Olex2 software environment.*
The hydrogen atoms were positioned based on idealized
geometry and refined using a riding model.

3 Comment

Ferrocene and its derivatives have garnered significant
attention in the different fields properties.” The incorpora-
tion of functional groups into the ferrocene structure can
lead to enhanced stability, tunable electronic characteristics,
and reactivity, making them valuable candidates for a
range of applications, including molecular switches, sensors,
and catalysts.® " Here, we present the study of the crystal
structures of such derivatives, like the title structure.

The single crystal of the title compound consists of a
ferrocene backbone, where the iron atom (Fel) is coordi-
nated to two cyclopentadienyl anions. It is consistent with
previously reported related structures. The key bond lengths
within the molecule include the length of Fe—C bonds all
2.04 A approximately, consistent with typical values for iron-
carbon bonds."*™* The C15-C16 bond is 1.47 A, indicating a
single bond between the pyrrole and the phenyl group, while
the C13-N1 bond length is 1.34 A, typical for a C-N bond in
pyrrole derivatives. The carbonyl group attached to the
pyrrole ring adopts an almost planar geometry with a C=0
bond length of 1.23 A, typical for such functional groups.

The angles around the central iron atom (Fel) are
consistent with a distorted trigonal bipyramidal geometry,
where the bond angles of C1-Fel-C7 and C1-Fel-C8 are
approximately 112.5° and 115.9°, respectively. The dihedral
angle between the ferrocene and the pyrrole group is
approximately 46.7°, showing a significant twist in the
molecule. Additionally, the dihedral angle between the
pyrrole ring and the benzene ring is 43.5°.

Intermolecularly, a significant hydrogen bond is formed
between H1 and O1, with the N1-H1-O1 bond angle
measuring 169° and the H1-01 bond length being 2.05 A. In
comparison with the structurally related (4-(2-chlorophenyl)
-1H-pyrrol-3-yl)(ferrocenyl)methanone," the bond angle is
smaller, and the bond length is longer, suggesting a slightly
weaker hydrogen bond.

Acknowledgments: This work was financially supported by
the projects of Social Development in Shaanxi Province
Science and Technology Department (2023-YBSF-036), the
2023 research and development project of the Xianyang

DE GRUYTER

Science and Technology Bureau (L2023-ZDYF-SF-030), Key
Laboratory of Molecular Imaging and Drug Synthesis of
Xianyang City (2021QXNL-PT-0008), School-level Scientific and
Technological Innovation Team for Design, Synthesis and
Structural Modification of Drug Molecules (2024KCTDO04).

References

1. Bruker. SAINT, APEX2 and SADABS; Bruker AXS Inc.: Madison, WI, USA,
2012.

2. Sheldrick, G. M. SHELXT - Integrated Space-Group and Crystal-
Structure Determination. Acta Crystallogr. 2015, A71, 3-8.

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

4. Dolomanov, 0.V.; Bourhis, L.].; Gildea, R.]J.; Howard, J. A.; Puschmann, H.
OLEX2: A Complete Structure Solution, Refinement and Analysis
Program. J. Appl. Crystallogr. 2009, 42, 339-341.

5. St&pnicka, P. Forever Young: The First Seventy Years of Ferrocene.
Dalton Trans. 2022, 51, 8085-8102.

6. Panaka, S.; Trivedi, R.; Jaipal, K.; Giribabu, L.; Sujitha, P.; Kumar, C. G.;
Sridhar, B. Ferrocenyl Chalcogeno (Sugar) Triazole Conjugates:
Synthesis, Characterization and Anticancer Properties. /. Organomet.
Chem. 2016, 813, 125-130.

7. Shameem, M. A; Esfandiarfard, K.; Oberg, E.; Ott, S.; Orthaber, A.
Direct, Sequential, and Stereoselective Alkynylation of
C,C-Dibromophosphaalkenes. Chem.-Eur. J. 2016, 22, 10614-10619.

8. Wang, X.-L.; Li, H.-M. Crystal Structure of 4-(1H-Imidazol-1-YI)-6-
pyrimidinylferrocene, Cr;H,4FeNy. Z. Kristallogr. - N. Cryst. Struct. 2016,
231,141-143.

9. Chamkin, A. A.; Krivykh, V. V.; Nikitin, O. M.; Kreindlin, A. Z.; Shteltser,
N. A.; Dolgushin, F. M.; Artyushin, O. L; Ikonnikov, N. S.; Borisov, Y. A.;
Belousov, Y. A.; Ustynyuk, N. A. Direct Phosphination of Ferrocenium
Ion with Tertiary Phosphines by the Mechanism of Oxidative
Nucleophilic Substitution. Eur. J. Inorg. Chem. 2018, 2018, 4494-4504.

10. Liu, X. F; Li, R. F; Fu, X; Shen, H.; wen, M.; Feng, X. Syntheses,
Characterizations, and Reactivity of Two Cu(I)-Amido Complexes:
Proposed Intermediate in Cu(I)-Catalyzed Goldberg Reaction. Russian
J. Coord. Chem. 2018, 44, 353-358.

11. Ramirez-Gémez, A.; Gutiérrez-Hernandez, A. I.; Alvarado-Castillo,
M. A.; Toscano, R. A.; Ortega-Alfaro, M. C.; Lépez-Cortés, J. G.
Selenoamides as Powerful Scaffold to Build Imidazo[1,5-A]
pyridines Using a Grinding Protocol. J. Organomet. Chem. 2020,
919, 121315.

12. Tian, H.; Chen, G.; Chen, S.; Tang, W.; Liu, B. Crystal Structure of
Methyl 1-phenyl-9h-pyrido[3,4-blindole-3-carboxylate, C15H14N05.
Z. Kristallogr. - N. Cryst. Struct. 2024, 239, 1105-1107.

13. Zhang, C.; Zhu, Z.; Tang, W.; Xu, X.; Liu, B. Crystal Structure of
(4-(2-chlorophenyl)-1H-pyrrol-3-Yl)(ferrocenyl) Methanone.
C51H16CIFeNO. Z. Kristallogr. - N. Cryst. Struct. 2024, 239, 375-377.

14. Du, M,; Xu, X;; Wang, Q.; Tang, W.; Liu, B. Crystal Structure of (E)-3-(4-
butoxyphenyl)acryloylferrocene, C3H,4Fe0,. Z. Kristallogr. - N. Cryst.
Struct. 2025, 240, 261-263.



	Crystal structure of (4-(4-methoxyphenyl)-1H-pyrrole-3-carbonyl)ferrocene, C22H19FeNO2
	1 Source of materials
	2 Experimental details
	3 Comment
	Acknowledgments
	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


