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The Schiff base compounds N,N’-bis(3,4-dimethoxybenzylidene)-2,2-dimethylpropane-1,3-
diamine hydrate, (3,4-MeO-ba),Mepn.H,0 (1), and N,N’-bis(3,4-dimethoxybenzylidene)buta-
ne-1,4-diamine, (3,4-MeO-ba),bn (2), with different central groups derived from 3,4-
dimethoxybenzaldehyde are synthesized and characterized by elemental analysis, FT—IR and
'H NMR spectroscopy. The crystal structure of 1 is determined by single crystal X-ray diffrac-
tion. Each imino functional group (—C=N—) is coplanar with its adjacent benzene ring and
the two benzene rings form a dihedral angle of 86.868(27)°. Title compound 1 crystallizes in
the monoclinic space group P2,/n with unit cell parameters: a = 9.0774(2) A, b =29.2138(5) A,
c=8.5696(2) A, B =92.4756(14)°, V' =2270.41(8) A’ and Z = 4.

Keywords: diimine, Schiff base, spectroscopy, single crystal X-ray diffraction.

INTRODUCTION

Schiff bases are widely used ligands in transition metal complexes and generally in inorganic
chemistry [ 1, 2 ]. They have been found to exhibit biological activity [ 3—5 ] and photochromic prop-
erties [ 6 ]. They are prepared in a simple way by condensing a carbonyl group with an amine, usually
in an alcohol solution [ 7, 8 |. The most common examples of these compounds are prepared from sali-
cylaldehyde derivatives to form a Schiff base ligand [ 9, 10 ]. Our group is interested in the synthesis,
characterization and crystal structure of new Schiff base compounds and their transition metal com-
plexes [ 11—14 ]. As a part of our ongoing studies, we report the synthesis and spectral characteriza-
tion of Schiff bases prepared by the condensation of 3,4-dimethoxybenzaldehyde and two diamine de-
rivatives (Scheme 1).
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Scheme 1. Chemical structure of Schiff bases 1 (left) and 2 (right)
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EXPERIMENTAL

Infrared spectra were recorded using KBr disks on a FT—IR Perkin—Elmer spectrophotometer.
Elemental analyses were carried out using a Heraeus CHN-O-Rapid analyzer. "H NMR spectra were
measured on a BRUKER DRX-500 AVANCE spectrometer at 500 MHz. All chemical shifts are re-
ported in d units downfield from TMS. All reagents and solvents for the synthesis and analysis were
commercially available and used as received without further purifications.

General procedure for the synthesis of 1 and 2. 3,4-Dimethoxybenzaldehyde (0.4 mmol) and
2,2-dimethylpropane-1,3-diamine (0.2 mmol) or butane-1,4-diamine (0.2 mmol) were dissolved in a
mixture of methanol:chloroform (1:1 v/v, 20 ml) at room temperature. The mixture was stirred and
heated for 30 min to give a clear solution. After cooling the product was allowed to crystallize at room
temperature. Colorless crystals were formed at the bottom of the vessel after 5 days of slow evapora-
tion of the solvent. The resulting colorless crystals were collected by filtration and dried at room tem-
perature.

Anal. Calc. for 1, Cy3H30N,04-0.59(H,0): C, 67.52; H, 7.68; N, 6.85 %. Found: C, 67.92; H,
7.65; N, 6.78 %. Yield: 83 %. IR (KBr pellet, cm™): 2922, 2960, 3008 (CH aliphatic and aromatic),
2837 (s, —CH=N—), 1639 (s, C=N), 1512, 1583, 1600 (C—C aromatic). 'H NMR (500 MHz, CDCl;,
S (ppm)): 0.94 (s, 6H), 3.40 (s, 4H), 3.77 (s, 6H), 3.78 (s, 6H), 6.99 (d, 2H), 7.23 (dd, 2H), 7.37 (d,
2H), 8.18 (s, 2H).

Anal. Calc. for 2, C»pHsN,Oy: C, 68.73; H, 7.34; N, 7.29 %. Found: C, 68.84; H, 7.45; N, 7.33 %.
Yield: 83 %. IR (KBr pellet, cm™'): 2912, 2937, 2972, 3000 (CH aliphatic and aromatic), 2865 (s,
—CH=N—), 1638 (s, C=N), 1514, 1585, 1600 (C—C aromatic). 'H NMR (500 MHz, CDCl;,
S (ppm)): 1.75 (q, 4H), 3.61 (t, 4H), 3.87 (s, 6H), 3.90 (s, 6H), 6.84 (d, 2H), 7.10 (dd, 2H), 7.39 (d,
2H), 8.16 (s, 2H).

X-ray structure determination. Single crystal with the dimensions 0.43x0.30x0.21 mm of 1
was chosen for the X-ray diffraction study. Crystallographic measurements were paerformed at 120 K
with a four circle Gemini CCD diffractometer (Oxford diffraction, Ltd.) with mirrors-collimated Cuk,
radiation (A = 1.54184 A). The crystal structures were solved by direct methods with the SIR2002 pro-
gram [ 15 ] and refined with the Jana2006 program package [ 16 | by the full-matrix least-squares tech-
nique on F2. The molecular structure plots were prepared by ORTEP III [ 17 ]. Hydrogen atoms were
mostly discernible in difference Fourier maps and could be refined to reasonable geometry. According
to common practice they were nevertheless kept in ideal positions during the refinement. The isotropic
atomic displacement parameters of hydrogen atoms were evaluated as 1.2U of the parent atom. Crys-
tallographic data and details of the data collection and structure solution and refinements are listed in
Table 1.

Table 1
Crystallographic data collection and structure refinement parameters of 1

Chemical formula Cy3H30N,04, 0.59(H,0) R[F*> 26(F 2)] 0.034
Crystal system Monoclinic Parameters 278
T,K 120 Space Group P2/n
a,b,c, A 9.0774(2), 8.5696(2), 29.2138(5) || Measured / Independent reflections | 30708 / 3589
B, deg. 92.4756(14) Reflection with 7 > 3c(1) 3265
V,A; Z 2270.41(8); 4 S 2.40
i, mm' 0.68 WR(F?) 0.112
Tmax ! Tomin 0.873/0.687 Crystal size, mm 0.43%x0.30%x0.21
Rin 0.024 APrnax ! APryin, €/A 0.16/-0.13




730 A.D. KHALAIJIL, A. FOROGHNIA, K. FEJFAROVA, M. DUSEK

RESULTS AND DISCUSSION

The two Schiff base compounds (3,4-MeO-ba),Mepn (1) and (3,4-MeO-ba),bn (2), interesting as
potentially bidentate ligands, were cleanly synthesized in a methanol solution and >85 % yield. The
stability of dissolved compounds is much shorter than that in the solid state and depends on the nature
of the solvent. The title compounds are stable at room temperature in methanol, ethanol, and acetoni-
trile for 5 days, and also remain unchanged in chloroform and dichloromethane for about 2 days [ 11 ].

The expected chemical structures of these compounds are supported from their FT—IR spectra by
the absence of the carbonyl and primary amine groups of the reagents, and the presence of a Schiff
base band at 1639 cm ™' in 1 and 1638 cm ™' in 2 [ 11, 12]. The FT—IR spectra of 1 and 2 also show
several bands corresponding to aromatic and aliphatic C—H stretching (2837 cm™', 2922 cm,
2960 cm ', and 3009 cm™' for 1 and 2865 cm ', 2912 cm™', 2937 cm ™', 2972 cm ™', 3001 cm ™', and
3019 cm™ for 2) and aromatic C—C stretching (1512 cm™’, 1584 cm™',and 1600 cm™ for 1 and
1514 cm™, 1585 cm ™!, and 1600 cm™! for 2).

Both Schiff bases have simple and similar '"H NMR spectra in the CD;CI solution [Figs. 1 and 2
respectively]. The CH;O— protons are observed as two singlet signals at 3.77 ppm and 3.78 ppm for 1

Fig. 1. "H NMR spectra of 1
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Fig. 2. "H NMR spectra of 2
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Fig. 3. Molecule of 1 with the atom numbering

scheme. Displacement ellipsoids are drawn at

the 50 % probability level. The O—H---N hy-
drogen bonds are drawn as dotted lines

and at 3.87 ppm and 3.90 ppm for 2. The
CH; protons are observed as a singlet at
0.94 ppm for 1. The CH, protons are ob-
served as a singlet at 3.34 ppm for 1 and
as a triplet signal at 3.61 ppm and a quin-
tet signal at 1.75 ppm for 2. The aromatic hydrogens are observed as a doublet at 6.99 ppm for 1 and
6.84 ppm for 2, as a doublet of a doublet at 7.23 ppm for 1 and 7.10 ppm for 2 and as a doublet at
7.37 ppm for 1 and 7.38 ppm for 2. The azomethine protons of 1 and 2 are observed as a singlet signal
at 8.18 ppm for 1 and 8.16 ppm for 2.

Crystal structure of 1. Only the molecular structure for compound 1 was determined by single
crystal X-ray diffraction (Fig. 3). We failed to prepare a suitable single crystal of 2. Compound 1 crys-
tallizes in the monoclinic space group P2,/n and is non-planar, with a dihedral angle between the two
aromatic rings of 86.868(27)°. In the crystal structure of 1, the water molecule is connected to the
Schiff base by two O—H---N hydrogen bonds. The molecule adopts an E configuration about the
N1=C7 and N2=C13 bonds with the azomethine nitrogen atoms [ 18 |. The bond lengths and angles of
1 are very close to the corresponding ones found in Cambridge Structural Database [ 11—14, 19].
Bond lengths and angles within the aromatic rings are consistent with those expected for sp* aromatic
carbon atoms. The lengths of C4—C7 and C13—C14 (1.4645(16) A and 1.4660(17) A respectively)
are consistent with the length of single bonds between sp>-hybridized carbon atoms while the lengths
in azomethine groups (N1=C7 1.2703(15) A and N2=C13 1.6677(13) A) are close to the value for a
double bond [ 11—14 ]. The C7—N1—C8, C12—N2—C13, N1—C7—C4, and N2—C13—C14 bond
angles are 118.61(10)°, 118.27(11)°, 122.80(10)°, and 122.89(14)° respectively, which is consistent
with the sp’-hybridized nitrogen (N1 and N2) and carbon (C7 and C13) atoms. The two 3,4-di-
methoxybenzylidene groups are bridged by the —CH,—C(CH;),—CH,— fragment via two C=N
double bonds (Fig. 3), with the C4---C14 distances between aromatic rings being ca 7.9211(16) A.

CONCLUSIONS

In this work, we report two Schiff base compounds (3,4-MeO-ba),Mepn.H,O (1) and (3,4-MeO-
ba),bn (2) with different central groups. Elemental analyses confirm the chemical composition of the
synthesized compounds, while FT—IR and '"H NMR spectroscopy confirms the functional groups,
particularly —HC=N— and aromatic groups, of the compounds. In the crystal structure of 1, the water
molecule is connected to the Schiff base by two O—H---N hydrogen bonds.
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No. AVOZ10100521 of the Institute of Physics ASCR, v.v.i. Na Slovance 2, 18221 Prague 8, Czech
Republic.

REFERENCES

Khalaji A.D., Triki S., Das D. //'J. Therm. Anal. Calorim. —2011. —103. —P. 779 — 783.

2. Jalali Akerdi S., Grivani G., Stoeckli-Evans H., Khalaji A.D. // Russ. J. Coord. Chem. —2011. —37. —P. 394 —
398.

3. Yildiz M., Unver H., Dulger B., Erdener D., Ocak N., Erdonmez A., Durlu T.N. // J. Mol. Struct. — 2006.
—738. - P. 253 - 260.

4. Unver H., Yildiz M., Dulger B., Ozgen O., Kendi E., Durlu T.N. // J. Mol. Struct. — 2005. — 737. — P. 159 —
164.

5. Aslantas M., Kendi E., Demir N., Sabik A.E., Tumer M., Kertmen M. // Spectrochim. Acta. — 2009. — A74.

—P. 617 - 624.

—_—



A.D. KHALAIJIL, A. FOROGHNIA, K. FEJFAROVA, M. DUSEK

16.

17.
18.
19.

Hadjoudis E., Rontoyianni A., Ambroziak K., Dziembowska T., Mavridis 1.M. // J. Photochem. Photobiol.
—2004. - A162. - P. 521 — 530.

van den Ancker T.R., Cave G.W.V., Raston C.L. // Green Chem. —2006. — 8. — P. 50 — 53.

Jarzabek B., Kaczmarczyk B., Sek D. // Spectrochim. Acta. —2009. — A74. — P. 949 — 954.

Khalaji A.D., Triki S. // Russ. J. Coord. Chem. —2011. —37. —P. 518 — 522.

Khalaji A.D., Maghsodlou Rad S., Grivani G., Das D. // J. Therm. Anal. Calorim. —2011b. — 103. — P. 747 —
751.

. Khalaji A.D., Fejfarova K., Dusek M. // Acta Chim. Slov. —2010a. — 57. — P. 257 — 260.

Khalaji A.D., Najafi Chemahini A., Fejfarova K., Dusek M. // Struct. Chem. — 2010b. — 21. — P. 153 — 157.

. Khalaji A.D., Fejfarova K., Dusek M. // Acta Crystallogr. —2009. — E65. — P. 01773.
. Khalaji A.D., Brad K., Zhang Y. // Acta Crystallogr. —2007. — E63. — P. 04389.
. Burla M.C., Camalli M., Carrozzini B., Cascarano G., Giacovazzo C., Polidori G., Spagna R. //'J. Appl.

Cryst. —2003. —36. — P. 1103.

Petricek V., Dusek M., Palatinus L. Jana2006. Structure determination software programs. Institute of Phy-
sics, Praha, Czech Republic, 2008.

Farrugia L.J.//'J. Appl. Crystallogr. — 1997. — 30. — P. 656.

Tunc T., Sari M., Sadikoglu M., Buyukgungor O. // J. Chem. Crystallogr. —2009. — 39. — P. 672 — 676.
Stilinovic V., Cincic D., Kaitner B. // Acta Chim. Slov. —2008. —55. — P. 874 — 879.




<<
  /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


