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A new Schiff base cobalt(IIl) complex with the formula [CoL'L*(N3)]-NO; (L' is 2-[1-(2-
phenylaminoethylimino)ethyl]phenolate, L is N-phenylethane-1,2-diamine) is prepared and
characterized by physicochemical methods and single crystal X-ray determination. The com-
plex crystallizes in the triclinic system space group P-1, with a = 8.504(2) A, b=14.973(3) A,
¢=20.676(4) A, a=100.021(3)°, P=190.005(3)°, y=103.084(2)°, V'=2523.009) A’, Z=4,
R, =0.0732, and wR, = 0.1182. Single crystal X-ray diffraction analysis reveals that the com-
plex contains two mononuclear [CoL'L*(N3)]" cations and two nitrate anions. The Co atom is
six-coordinated in an octahedral geometry. The ligands and the cobalt(Ill) complex are
screened in vitro for their antibacterial activity against Bacillus subtillis, Staphylococcus
aureus, Escherichia coli, and Pseudomonas aereuguinosa.
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In the last few decades, considerable attention has been focused on Schiff bases and their com-
plexes in the fields of coordination chemistry and biological chemistry [ I—3 ]. Some Schiff bases
were reported to possess antibacterial, antifungal, and antitumor activities [ 4—6 ]. Schiff base com-
plexes have also been used as drugs. Moreover, it is well known that some drug activities, when ad-
ministered as metal complexes, are being increased [ 7 ]. This work deals with the synthesis and char-
acterization of a new cobalt(Ill) complex of [CoL'L*(N;)]-NO;, where L' is 2-[1-(2-phenyl-
aminoethylimino)ethyl]phenolate and L* is N-phenylethane-1,2-diamine. The coordination behavior of
the ligands toward the cobalt(IIl) ion was investigated by IR, molar conductivity, and single crystal
X-ray determination. The antibacterial activity of the ligands and the cobalt(IIl) complex was studied
against the bacterial species Bacillus subtillis, Staphylococcus aureus, Escherichia coli, and Pseudo-
monas aereuguinosa.

EXPERIMENTAL

Materials and methods. 2-Acetylphenol and N-phenylethane-1,2-diamine with analytical grade
were available from Alfa Aesar Company. Cobalt nitrate and other chemicals with analytical grade
were purchased from Beijing Chemical Reagent Company and were used without further purification.
Carbon, hydrogen, and nitrogen were determined on a Perkin-Elmer 240C microanalyzer. The metal
content was determined by complexometric titration with EDTA. IR spectra (4000—400 cm '), as
KBr pellets, were recorded on a Nicolet FT-IR 170X spectrophotometer. Conductance measurement
was carried out at room temperature on a freshly prepared 10~ M methanol solution using a DDS-11A
conductivity meter.
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Synthesis of HL'. A mixture of 2-acetylphenol (1.36 g, 10 mmol) and N-phenylethane-1,2-
diamine (1.36 g, 10 mmol) in methanol (50 ml) was refluxed for 30 min. Then the solvent was evapo-
rated to give yellow gummy product of HL' with quantitative yield. Analysis: Calcd. (%) for
Ci6H1sN,O: C, 75.6; H, 7.1; N, 11.0. Found (%): C, 75.3; H, 7.2; N, 11.1.

Synthesis of [CoL'L*(N3)]-NOs. 2-Acetylphenol (0.136 g, 1 mmol) and N-phenylethane-1,2-
diamine (0.272 g, 2 mmol) were mixed in methanol (20 ml). To the mixture a methanolic solution
(10 ml) of cobalt nitrate (0.291 g, 1 mmol) and sodium azide (0.065 g, 1 mmol) were added with stir-
ring. The mixture was then stirred at room temperature for 2 h. The insoluble impurities were removed
by filtration. Block red crystals, suitable for single crystal X-ray diffraction, were formed by slow
evaporation of the filtrate in air for a few days. Yield: 73 %. Analysis: Caled. (%) for C,4H,9CoNgO4:
C,52.2; H,5.3; N, 20.3; Co, 10.7. Found (%): C, 51.9; H, 5.5; N, 20.1; Co, 11.0.

X-ray crystallography. The single crystal of the complex suitable for X-ray diffraction was
mounted on a thin-walled glass fiber and aligned on the Bruker SMART 1000 CCD area diffract-
tometer (graphite-monochromated MoK, radiation, A =0.71073 &). The 6 range for data collection
was 2.23—28.25° for the complex. All data were corrected for Lorentz and polarization effects and for
the effects of absorption. The structure was solved by the direct method and refined by least-square
cycles. The non-hydrogen atoms were refined anisotropically. The hydrogen atoms attached to the
secondary amines were located from a difference Fourier map and refined isotropically, with N—H
distances restrained to 0.90(1) A. The remaining hydrogen atoms were located as riding atoms and not
refined. All calculations were performed using SHELXTL97 [ 8 ]. The data collection and refinement
parameters are summarized in Table 1. Selected bond lengths and angles are given in Table 2.

Crystallographic data for the complex has been deposited with the Cambridge Crystallographic
Data Centre, CCDC reference number 808163. This information may be obtained free of charge from:
the Director, CCDC, 12 Union Road, Cambridge, CB2 1EZ, UK (fax: +44-1223-336033; e-mail: de-
posit@ccdc.cam.ac.uk; website: http://www.ccdc.cam.ac.uk).

Microbiological test. For the microbiological test the filter paper disc method was applied ac-
cording to the method reported by Gupta and co-workers [ 9 ]. The investigated isolates of bacteria
were seeded in tubes with nutrient broth. The seeded nutrient broth (1 cm®) was homogenized in the
tubes with 9 cm® of melted (45 °C) nutrient agar. The homogeneous suspensions were poured into
Petri dishes. The discs of filter paper (diameter 4 mm) were ranged on the cool medium. After cooling
on the formed solid medium, 2x10~° dm’ of the investigated compounds were applied using a micro-

Table 1
Crystal data and refinement parameters for the complex
Chemical formula C,4H,9CoNgO, D., g/cm3 1.454
M 552.5 uw(MoK,,), cm* 0.728
T,K 298(2) F(000) 1152
Crystal shape / color Block / red Index ranges (4, k, [) -8/10,—-19/18, —26/24
Crystal size, mm 0.27x0.23x0.22 Independent reflections 10495
Crystal system Triclinic Observed reflections [/ 2 26(/)] 5508
Space group P-1 T'(min) / T'(max) 0.8277/0.8563
a,b,c, A 8.504(2), 14.973(3), 20.676(4) | Data / restraints / parameters 10495/ 4/ 681
a, B, v, deg. 100.021(3), 90.005(3), Goodness of fit on F* 1.020
103.084(2) R, wRy [I > 25(I)T 0.0732,0.1182
v, A 2523.009) Ry, wR, (all data)® 0.1501, 0.1440
7z 4 (A/O)max 0.000

“Ry = Y||Fo| — [Fd| / ZIFo|, wRy=[Ew(Fg — F2)*/ w(F 31"
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Table 2
Selected bond lengths (A) and bond angles (deg.) for the complex

Molecule A
Col—O1 | 1.859(3) [ O1—Col—N1 94.6(2) | NI—Col—N5 178.6(2)
Col—N1 | 1.908(3) || O1—Col—N2 | 178.6(2) || N1—Col—NS5 88.8(2)
Col—N2 | 2.034(4) | O1—Col1—N3 86.7(2) | N2—Col—N3 92.5(2)
Col—N3 | 2.051(4) [ O1—Col—N4 86.2(2) [ N4—Col—N2 92.6(2)
Col—N4 | 1.959(3) [ O1—Col—N5 91.5(2) | N4—Col—N3 85.0(2)
Col—N5 | 1.935(4) [ N1—Col—N2 86.6(2) [ N5—Col—N2 89.1(2)
N1—Col—N3 93.8(2) | N5—Col—N3 176.9(2)
N5—Col—N4 92.4(2)

Molecule B
Co2—02 | 1.854(3) || O2—Co02—N8 94.4(2) || N8&—Co02—NI11 | 178.3(2)
Co2—N8 | 1.910(4) || 0O2—Co02—N9 | 178.8(2) || N8&—Co02—N12 90.5(2)
Co2—N9 | 2.026(4) || 02—Co02—N10 | 88.1(2) || N9—Co02—N10 92.92)
Co2—NI10 | 2.064(4) || O2—Co2—N11 | 85.5(2) || N11—Co02—N9 93.9(2)
Co2—NI11 | 1.958(3) || O2—Co02—N12 | 91.3(2) || N11—Co02—NI10 | 84.5(2)
Co2—NI12 | 1.939(4) | N&—Co02—N9 86.2(2) || N12—Co02—N9 87.6(2)
N8—C02—NI10 | 93.8(2) || NI2—C02—NI10 | 175.6(2)
N12—Co2—N11 | 91.2(2)

pipette. After incubation for 24 h in a thermostat at 25—27 °C, the inhibition (sterile) zone diameters
were measured and expressed in mm. An inhibition zone diameter over 7 mm indicates that the tested
compound is active against the bacteria under investigation. The antibacterial activities of the com-
pounds were tested against Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis, and Staphy-
lococcus aureus respectively. The concentration of each solution was 1.0x107 M.

RESULTS AND DISCUSSION

The Schiff base HL' was synthesized by the condensation of equimolar quantities of 2-acetyl-
phenol with N-phenylethane-1,2-diamine in methanol with quantitative yield. We have tried to use the
Schiff base and sodium azide to react with cobalt nitrate in various solvents such as methanol, ethanol,
chloroform, and acetonitrile, but no single crystals of the final complex were obtained. Accidently, the
starting materials 2-acetylphenol with a two-equivalent molar ratio of N-phenylethane-1,2-diamine
reacted with cobalt nitrate in methanol in the presence of sodium azide, yielding the red block-shaped
single crystals of the cobalt(III) complex with high quality and satisfactory yield. The air and mois-
ture-insensitive complex is crystalline and soluble in a range of common organic solvents such as
methanol, ethanol, acetonitrile, DMF, and DMSO, but insoluble in water. In absolute methanol, the
complex shows a conductivity value corresponding to the 1:1 electrolytic behavior [ 10 ].

IR spectra. The IR spectra of the complex show middle vy_y bands at 3127 cm ' and 3163 cm ™',
indicating the existence of two different types of amino H atoms. The bands are shifted towards lower
frequencies when compared to those observed in the spectra of the HL' and L? ligands, indicating the
coordination of amino nitrogen to the Co atom [ 11 ]. An intense band due to ve_y at 1613 cm ™' is also
found to be shifted towards a lower frequency by about 18 cm ' compared to that of the HL' ligand,
and supports the coordination of azomethine nitrogen of L' to the Co atom [ 12, 13 ]. A comparison of
the IR spectra of HL' and the complex reveals the absence of the absorption band associated with the
vo_y of the phenolic group, indicating the loss of the phenolic proton on complexation due to the for-
mation of the Co—Oppenoare bond. This is further supported by a decrease in the vc_o frequency by
28 cm' in the spectra of the complex (1253 cm™") compared to that of HL' (1281 cm ™). The bands at
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Fig. 1. Molecular structure of the complex with 30 % probability thermal ellipsoids.
H atoms are omitted for clarity

454 cm ™' and 513 cm ™! can be attributed to the ve, o and veo x respectively. The intense absorption
indicative of the azide ligand is at 2023 cm .

Structure description of the complex. ORTEP plots with atom numbering of the complex is
shown in Fig. 1. The asymmetric unit contains two mononuclear [CoL'L*(N3)]" cations (molecules A
and B) and two nitrate anions. The coordination polyhedron around the Co atom is best described as a
distorted octahedron with a CoNgO chromophore. A distortion from the ideal octahedral geometry is
due to the strain created by two five-membered chelate rings Col—NI—C9—C10—N2 and
Col—N3—C23—C24—N4 in the A molecule, and Co2—N8—C33—C34—N9 and Co2—N10—
C47—C48—N11 in the B molecule. The coordination includes one O and two N atoms from L', two
N atoms from L?, and one N atom of the azide ligand. The Co atoms are displaced from the mean
planes containing the equatorial atoms (N1, N2, N4, and O1 for A; N§, N9, N11, and O2 for B) by
0.016 A (Col in A) and 0.005 A (Co2 in B). The bond lengths related to the Co atoms are comparable
to each other for A and B molecules, and are also comparable to those reported in the cobalt(IIl) com-
plexes with octahedral coordination [ 14—16]. The linear (N5=N6=N7 angle of 174.6(5)° and
N12=N13=N14 angle of 175.8(6)°) terminal azide ligands are coordinated to the Co atoms in a bent
fashion, as evident from the Co—N—N bond angles of 118.0(3)° for A and 117.1(3)° for B.

In the molecular packing structure of the complex, the mononuclear [CoL'L*(N;)]" cations and
the nitrate anions are linked via intermolecular N—H---O hydrogen bonds (Table 3), to form chains
running along the a axis, as shown in Fig. 2.

Biological activity. The biological activities of HL', L?, and the cobalt(III) complex were tested
against the bacteria Bacillus subtillis, Staphylococcus aureus, Escherichia coli, and Pseudomonas
aereuguinosa. The results are recorded in Table 4. The data reveal that the cobalt(Ill) complex has
stronger activities than the free ligands. This enhancement of the activity of ligands on complexation
can be explained by Overtone’s concept and chelation theory [ 17 ]. The theory states that chelation
reduces the polarity of the metal atom by the partial sharing of its positive charge with donor groups
and possible n-electron delocalization over the whole ring. This results with an increase in the lipophilic
character of the complex and favors the penetration of the complex through the lipid layer of the cell
membrane. The complex blocks the metal binding sites in the enzymes of microorganisms. Conse-
quently, the complex disturbs the metabolism pathways in the cell and as a result microorganisms die.
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Table 3

Hydrogen bond distances (A) and angles (deg.) for the complex

D—H-A D—H | H-A DA | D—H-A
N4—H4A---05> | 0.90 2.40 3.258(6) | 160
N11—H11A---O7°¢ | 0.90 2.54 3.423(6) 168
N10—H10---08¢ 0.90(4) | 2.04(2) 2.900(5) 160(5)
N9—H9---07¢ 0.893) | 2.26(3) 3.037(6) 145(4)
N9—H9---08¢ 0.89(3) | 2.645(18) | 3.518(5) 164(4)
N3—H3---03 0.89(4) | 2.03(2) 2.874(5) 158(5)
N2—H2---03 0.89(3) | 2.43(2) 3.295(6) 160(4)
N2—H2---05 0.89(3) | 2.48(3) 3.283(6) 149(4)

Symmetry codes: * 1+x, y, z; © 1—x, 1=y, 1—z; x, 1-y, 1—=.

Fig. 2. Molecular packing diagram of the complex, viewed along the b axis.
Intermolecular hydrogen bonds are drawn as dashed lines

Table 4

Inhibition zone (mm) of the antibacterial activities

Bacillus | Staphylococcus | Escherichia | Pseudomonas

subtillis aureus coli aereuguinosa
HL' 17 13 20 16
L’ 8 5 7 5

[CoL'L*(N3)]-NO; | 23 20 26 19
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CONCLUSIONS
In the above study, a new azide coordinated cobalt(Ill) complex with the Schiff base 2-[1-(2-

phenylaminoethylimino)ethyl]phenolate and N-phenylethane-1,2-diamine was prepared and structur-
ally characterized. The crystal structure of the complex was determined. The Schiff base coordinates
to the Co atom through three N atoms, and N-phenylethane-1,2-diamine coordinates to the Co atom
through two N atoms. The antibacterial activities of the ligands and the cobalt(Ill) complex indicate
that the complex shows the enhanced activity in comparison to the free ligands.

0N N kW~

We acknowledge the Yancheng Teachers University for the financial support.
REFERENCES

. Borisova N.E., Reshetova M.D., Ustynyuk Y.A. // Chem. Rev. — 2007. — 107. — P. 46 — 79.

. Gupta K.C., Sutar A.K. // Coord. Chem. Rev. —2008. — 252. — P. 1420 — 1450.

. Hui R.-H., Zhou P., You Z.-L. // J. Struct. Chem. —2010. - 51, N 6. — P. 1201 — 1204.

. Saghatforoush L.A., Chalabian F., Aminkhani A. et al. // Eur. J. Med. Chem. — 2009. — 44. — P. 4490 — 4495.
. Badwaik V.B., Deshmukh R.D., Aswar A.S. // J. Coord. Chem. —2009. — 62. — P. 2037 — 2047.

. Yuan Z.-L., Hu Q.-H., Wu Q. et al. // Chin. J. Org. Chem. —2009. — 29. — P. 279 — 282.

. Akbayeva D.N., Gonsalvi L., Oberhauser W. et al. // Chem. Commun. —2003. — 2. — P. 264 — 265.

. Sheldrick G.M. SHELXTL-97, Univ. Géttingen, Germany, 1997.

. Gupta R., Saxena R.K., Chatarvedi P. et al. // J. Appl. Bacteriol. — 1995. — 78. — P. 378 — 383.

. Geary W.J. // Coord. Chem. Rev. — 1971. -7, N 1. - P. 81 — 122.

. Sallam S.A. // Transition Met. Chem. —2006. —31. — P. 46 — 55.

. Geeta B., Shravankumar K., Reddy P.M. et al. // Spectrochim. Acta A. —2010.-77.—P. 911 - 915.
. Sebastia M., Arun V., Robinson P.P. et al. // J. Coord. Chem. —2010. — 63. —P. 307 — 314.

. Khan S., Roy S., Bhar K. et al. // Transition Met. Chem. —2011. —36. — P. 99 — 106.

. Mondal N., Dey D.K., Mitra S. et al. // Polyhedron. —2000. — 19. — P. 2707 — 2711.

. Meghdadi S., Mereiter K., Amirnasr M. et al. // J. Coord. Chem. — 2009. — 62. — P. 734 — 744.

. Belaid S., Landreau A., Djebbar S. et al. // J. Inorg. Biochem. — 2008. — 102. — P. 63 — 69.




<<
  /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


