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A new p; ;-OMe-bridged dimeric iron(IlI) complex, [Fe,L (1 ;-OMe)y(NCS),], where L is the
deprotonated form of 2-[(2-ethylaminoethylimino)methyl]-5-methoxyphenol, has been pre-
pared and structural characterized by elemental analysis, IR spectrum, and single crystal
X-ray crystallography. The complex crystallizes in the monoclinic space group P2,/c, with unit
cell dimensions a=10.156(1)A, b=11.972(1)A, c¢=14256(2)A, B=102.643(3)°, V=
=1691.3(3) A, Z=2, R, =0.0394, and wR, = 0.0922. Each Fe atom in the complex is in an
octahedral coordination. The Fe---Fe distance is 3.102(1) A. The thermal stability of the com-
plex was studied.
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Dimeric structures of complexes with bridging groups are currently attracting much attention for
their interesting structures and wide applications [1—3]. The Schiff bases derived from salicylalde-
hyde and its derivatives are a kind of versatile ligands in coordination chemistry. The rational design
and construction of dimeric structures of complexes with Schiff bases are of particular interest in co-
ordination and structural chemistry. The preferred way to construct polynuclear complexes is the use
of suitable bridging groups, such as N;, NCS,N(CN),, dicarboxylate, 4,4'-bipy, and so on [4—7].
Methanol is a common solvent for the preparation of complexes with Schiff bases. In addition, metha-
nol can also act as a co-ligand in the self-assembly of complexes [8—10], however, p;;-(OMe)-
bridged iron complexes are very rare. In this paper, a new L, ;-OMe-bridged dimeric iron(I1l) complex
[Fe,Lo(py,1-OMe),(NCS),], where L is the deprotonated form of 2-[(2-ethylaminoethylimino)methyl]-
5-methoxyphenol (HL), was prepared and structurally characterized. The thermal stability of the com-

plex was also studied.
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Experimental. General methods and materials. Starting materials, reagents and solvents of
analytical grade were purchased from commercial suppliers and used without further purification.
Elemental analyses were performed on a Perkin-Elmer 240C elemental analyzer. The IR spectra were
recorded on a Jasco FT/IR-4000 spectrometer as KBr pellets in the range 4000—200 cm . Single
crystal X-ray diffraction was carried out on a Bruker SMART 1000 CCD area diffractometer.
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Synthesis of the Schiff base HL. The yellow gummy product of the Schiff base was prepared by
the reaction of equimolar quantities (1.0 mmol each) of 4-methoxysalicylaldehyde with N-ethylethane-
1,2-diamine in methanol and by subsequent evaporation of the solvent. Anal. Calc. for C;,H sN,O;:
C 64.8, H 8.2, N 12.6 %. Found: C 64.7, H 8.2, N 12.7 %. Characteristic IR data (KBr, cm™"): 1617
(C=N).

Synthesis of the complex. To the methanolic solution (10 ml) of HL (0.022 g, 0.1 mmol) a me-
thanolic solution (10 ml) of FeCl; (0.016 g, 0.1 mmol) and an aqueous solution of ammonium thiocya-
nate (0.008 g, 0.1 mmol) were added with stirring. The mixture was stirred for 30 min at room tem-
perature to give a brown solution. After keeping the solution in air for a few days, brown block-shaped
crystals of the complex, suitable for the X-ray crystal structural determination, were formed on slow
evaporation of the solvent. The crystals were isolated, washed three times with methanol and dried in
air. Yield 45 %. Characteristic IR data (KBr, cm"): 3165 (m), 2048 (N—H), 1600 (NCS), 1602
(C=N). 4nal. Calc. for Co,gH40Fe,NgO6S,: C 45.9, H 5.5, N 11.5 %. Found: C 45.7, H5.6, N 11.5 %.

X-ray crystallography. Diffraction intensities for the complex were collected at 298(2) K using
a Bruker SMART 1000 CCD area-detector diffractometer with MoK, radiation (A =0.71073 &). The
collected data were reduced with the SAINT program [11], and multi-scan absorption correction was
performed using the SADABS program [12]. The structure was solved by the direct method and re-
fined against F~ by the full-matrix least-squares technique using the SHELXTL package [ 13 ]. All of
the non-hydrogen atoms were refined anisotropically. The amino hydrogen atom was located from a
difference Fourier map and refined isotropically with the N—H distance restrained to 0.90(1) A. The
remaining hydrogen atoms were placed in calculated positions and constrained to ride on their parent

Table 1

Crystallographic data and refinement parameters for the complex
Formula CogH40FesNgO6S,
M, 732.5
T,K 298(2)
Crystal shape / color Block / brown
Crystal size, mm 0.25x0.20%x0.20
Crystal system Monoclinic
Space group P2/c
a, b, c 10.156(1), 11.972(1), 14.256(2)
B, deg. 102.643(3)
Vv, A3 1691.3(3)
Z 2
D, g-crrf3 1.438
w(MokK,,), mm' 1.029
F(000) 764
Indepen. / Observ. reflections (I > 26(1)) 3639 /2418
Min. and max. transmission 0.783 and 0.821
Parameters 205
Restraints 1
Goodness-of-fit on F* 1.057
Ry, wR, [I>2c(1)]” 0.0394, 0.0922
Ri, wR, (all data)” 0.0694, 0.1030

“Ry=Fy—F./Fy, wRy=[Sw(F§ — F2)/Iw(F})1"™



KPATKHE COOBIIEHN

Table 2
Selected bond distances (/&) and angles (deg.) for the complex

Fel—O1 1.9126(18) | O1—Fel—03 97.77(7) || O1—Fel—O03A | 94.23(8)
Fel—O3A | 2.0075(16) | O3—Fel—0O3A | 77.06(7) | O1—Fel—N3 92.66(9)
Fel—NI1 2.104(2) 03—Fel—N3 96.13(8) || O3A—Fel—N3 | 170.90(8)
Fel—O3 1.9581(15) | O1—Fel—NI1 87.10(8) || O3—Fel—NI1 171.40(8)
Fel—N3 2.083(2) O3A—Fel—NI1 | 95.57(8) || N3—Fel—NI1 90.70(9)
Fel—N2 2.207(2) Ol—Fel—N2 165.66(8) | O3—Fel—N2 96.53(7)

O3A—Fel—N2 | 88.01(7) || N3—Fel—N2 86.78(9)

N1—Fel—N2 78.58(9)

atoms. The crystallographic data for the complex are summarized in Table 1. Selected bond lengths
and angles are given in Table 2.

Results and discussion. Chemistry. The complex was prepared by the reaction of equimolar
quantities of HL with FeCl; and NH4;NCS in methanol. The choice of the solvent used for the prepara-
tion of the complex is important. The crystals were obtained from the methanol solution containing the
complex. However, it is difficult to obtain single crystals from other solvents such as ethanol, acetone-
trile, and chloroform. Previously, a mononuclear copper complex with the same Schiff base and the
thiocyanate co-ligand has been reported [14], in which there are no thiocyanate co-ligands.

Structure description of the complex. The molecular structure of the complex is shown in
Fig. 1. X-ray crystallography reveals that the complex is a p; ;-OMe-bridged centrosymmetric and
dimeric iron(III) compound. The inversion center is located at the midpoint of the two metal atoms.
The Fe---Fe distance is 3.102(1) A. The Schiff base serves as a tridentate ligand to form five- and six-
membered chelate rings with the Fe atom in the complex. The coordination geometry around the metal
center can be best described as a slightly distorted octahedron, with three donor atoms of the Schiff
base ligand and one methoxy O atom defining the equatorial plane, and with the symmetry-related

Fig. 1. A perspective view of the molecular structure of the complex

with the atom labeling scheme. The thermal ellipsoids are drawn at the

30 % probability level. Atoms labeled with the suffix A or unlabeled
are at the symmetry position 2—x, 1-y, —z
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Fig. 2. Molecular packing of the complex viewed along the a axis.
Hydrogen bonds are shown as thin dashed lines

methoxy O atom and one thiocyanate N atom occupying two axial positions. The Fe atom in the com-
plex lies at 0.064(2) A from the least-squares plane of the equatorial donor atoms in the direction of the
axial thiocyanate ligand. The bond distances and bond angles of the complex are typical, and are com-
parable to those observed in other similar iron(IIl) complexes with Schiff bases [ 15—17 ].

In the crystal structure of the complex, the dimeric iron(IIl) complex molecules are linked through
intermolecular N2—H?2---S1 hydrogen bonds to form layers parallel to the bc plane. The layers are
further stacked via weak m---m interactions along the a axis, as shown in Fig. 2.

IR spectra. In the IR spectrum of the complex, the middle band centered at 3166 cm™' is assigned
to the vibration of N—H group. The strong absorption band at 1602 cm™ is assigned to the C=N
group. The intense band indicative of the thiocyanate ligand is located at 2048 cm'. The weak bands
in the region 300—600 cm ' for the complex may be assigned to Fe—O and Fe—N vibrations.

Thermal stability. Differential thermal (DT) and thermal gravimetric analyses (TGA) were con-
ducted to examine the stability of the complex. The first step started at about 214 °C and was com-
pleted at about 328 °C, corresponding to the loss of the thiocyanate ligands. The observed weight loss
of 15.5% is very close to the calculated value

(15.8 %). The second step, from 328 °C to 411 °C, 1007 120
corresponds to the loss of the methoxy ligands. The ] [ 100,
observed weight loss of 8.5 % is equal to the calcu- - SOj [ 80 2
lated value. The third step, from 411 °C to 455 °C, ; 60 - Ejg _§
corresponds to the loss of the Schiff base ligands. -2 | -
The observed weight loss of 55.9 % is close to the & 401 (20 =
calculated value (54.0 %), and the formation of the ] k\fo S
final product (Fe,O;). The total weight loss of 20 [ 20
80.6 % is close to the calculated value (78.2 %). . , . . . . . f 40
200 400 600 800

Temperature, °C
Fig. 3. DT-TGA curve of the complex
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Conclusions. In summary, the present paper reports the synthesis, structure, and thermal stability
of an iron(Ill) complex with a tridentate Schiff base ligand. The methoxy groups act as interesting
bridging ligands in the complex.

Supplementary information. CCDC-855109 contains the supplementary crystallographic data
for this paper. These data can be obtained free of charge at http://www.ccdc.cam.ac.uk/const/retrie-
ving.html or from the Cambridge Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge
CB2 1EZ, UK; fax: +44(0)1223-336033 or e-mail: deposit@ccdc.cam.ac.uk.

REFERENCES

. Lou S.-F., Zheng X., Chen Y. et al. // J. Struct. Chem. —2011. - 52, N 6. — P. 1091/1097.

. Mamoor G.M., Sahin O., Khan I.U. et al. // J. Struct. Chem. —2011. -52, N 6. —-P. 1115/1119.

. You Z.-L., Lu Y., Zhang N. et al. // Polyhedron. —2011. — 30, N 13. — P. 2186/2194.

. Mautner F.A., Albering J.H., Mikuriya M. et al. // Inorg. Chem. —2010. — 13, N 6. — P. 796/799.

. Andreev G., Budantseva N., Fedoseev A. et al. // Inorg. Chem. —2011. — 22, N 22. — P. 11481/11486.

. Banu K.S., Mondal S., Guha A. et al. // Polyhedron. —2011.—30, N 1. — P. 163/168.

. Das A., Demeshko S., Dechert S. et al. // Eur. J. Inorg. Chem. —2011. — N 8. — P. 1240/1248.

. Godbole M.D., Roubeau O., Clerac R. et al. // Chem. Commun. — 2005. — N 29. — P. 3715/3717.

. Sayre H., Milos K., Goldcamp M.J. et al. // Inorg. Chem. —2010. — 49, N 10. — P. 4433/4439.

. Hoshino N., Ako A.M., Powell A.K. et al. // Inorg. Chem. —2009. — 48, N 8. — P. 3396/3407.

. Bruker, SMART and SAINT. Bruker AXS Inc., Madison, Wisconsin, USA, 2002.

. Sheldrick G.M. SADABS. Program for Empirical Absorption Correction of Area Detector, University of
Gottingen, Germany, 1996.

13. Sheldrick G.M. SHELXTL V5.1 Software Reference Manual, Bruker AXS, Inc., Madison, Wisconsin, USA,

1997.

14. Zhu Y. // Acta Crystallogr. —2010. — E66, N 4. — P. m419.

15. Tissot A., Bertoni R., Collet E. et al. // J. Mater. Chem. —2011. — 21, N 45. — P. 18347/18353.

16. Banse F., Balland V., Philouze C. et al. // Inorg. Chim. Acta. —2003. — 353. — P. 223/230.

17. Negoro S., Asada H., Fujiwara M. et al. // Inorg. Chem. Commun. — 2003. — 6, N 4. — P. 357/360.

01O\ L B~ W —

P
o - O O




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


