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A new 2D coordination polymer {[Co(IPA)(L)]-0.25H,0}, (L = 1,4-bis(5,6-dimethyl-benzimi-
dazolyl)-2-butene, H,IPA = 5-hydroxyisophthalic acid) is hydrothermally synthesized and
characterized by elemental analysis, IR, and single crystal X-ray diffraction. The structure
analysis indicates that the compound belongs to the orthorhombic system, space group Prnma,
a=17.5256(2) A, b=15.2074(2) A, ¢ =9.7633(1) A and Z = 4. The complex possesses a 2D (4,
4) network structure and the adjacent layers are further assembled into a 3D supramolecular
framework via intermolecular O—H---O hydrogen bond interactions. The luminescent proper-
ties of the compound and free ligand L are investigated in the solid state.

Keywords: 1,4-bis(5,6-dimethyl-benzimidazolyl)-2-butene, Co(II) complex, crystal struc-
ture.

Recently, benzimidazole derivatives have proved to be useful ligands for metal ions due to their
reactivity and adaptability in the stabilization of diverse structures. The metal coordination polymers
bearing various benzimidazole-base functional groups have received much attention of researchers in
supramolecular chemistry and crystal engineering, which stems from not only their intriguing variety
of architectures and topologies, but also their potential applications in chemical separation, ion ex-
change, microelectronics, conductivity, luminescence magnetism, sensors, and nonlinear optics [ 1—
8 ]. Among the series of benzimidazole derivatives, flexible bis(benzimidazole)-based ones have be-
come an area of intense interests [ 9—15 ] owing to the following features: (i) the nitrogen atoms of
bis(benzimidazole) ligands have a strong coordination ability; (ii) these ligands contain both imidazole
ring and larger conjugated m-system, capable of acting as hydrogen bond donors and for n—r stacking
interactions; (iii) the flexible nature of spacers allows the ligands to bend and rotate when coordinated
to metal centers, and this often causes the structural diversity. In addition, 5,6-dimethylbenzimidazole
serves as an axial ligand for cobalt in vitamin By, [ 16 ]. However, the ternary metal coordination
polymers based on flexible bis(5,6-dimethylbenzimidazole) ligands and aromatic carboxylic acid have
only scarcely been reported [ 17—23 ]. For continuing our works [ 24—26 ], herein we reported the
synthesis, crystal structure, and luminescent properties of a new 2D Co(Il) coordination polymer
{[Co(IPA)(L)]-0.25H,0}, (L = 1,4-bis(5,6-dimethyl-benzimidazolyl)-2-butene, H,IPA = 5-hydroxy-
isophthalic acid), which is further extended to a 3D supramolecular framework by hydrogen bond in-
teractions.

Experimental. Materials and physical measurements. All solvents and reagents for the synthe-
sis were purchased from Sigma-Aldrich unless otherwise specified and used as received. The L ligand
was prepared according to the literature procedures [ 20 ]. Elemental analyses (C, H, and N) were tak-
en on a Perkin-Elmer 240C analyzer. IR spectra were recorded on a Nicolet FT-IR Avatar 360
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spectrophotometer in the range 4000—400 cm ' using KBr pellets. The fluorescence spectra were
measured with a Hitachi F-7000 fluorescence spectrophotometer at room temperature.

Synthesis of {{[Co(IPA)(L)]-0.25H,0},. Hydrothermal reactions have recently been demon-
strated to be a versatile technique for the construction of coordination polymers, and a few of flexible
bis(5,6-dimethylbenzimidazole) complexes have been synthesized by this method [ 12, 24 1.

The mixture of CoCl,-6H,0 (24 mg, 0.1 mmol), L ligand (29 mg, 0.1 mmol), H,IPA (18 mg,
0.1 mmol), and H,O (16 ml) was sealed in a Teflon-lined stainless vessel, which was heated at 140 °C
for 72 h under autogenous pressure. The purple crystals were obtained on standing at room tempera-
ture, washed with water and ethanol, and dried in air to give the complex. The complex is air-stable
and does not dissolve in general organic solvent such as CHCl;, CH;CN, C,HsOH, H,O, and DMF.
Yield: 56 % (based on CoCl,-6H,0). Anal. Calcd. for Cs;oHzs50CoN4Os,5 (%): C, 61.28; H, 4.90; N,
9.53. Found (%): C, 61.40; H, 4.72; N, 9.70. IR (solid KBr pellet, cm’l) : 3449w, 3122w, 2983w,
2935m, 2370w, 1658m, 1567m, 1509w, 1443w, 1398m, 1350m, 1320m, 1210s, 973m, 838m, 716w,
623w, 523w.

X-ray crystallography. X-ray single-crystal diffraction data of the complex were collected on a
Bruker Smart 1000 CCD diffractometer equipped with graphite crystal monochromated MoK, radia-
tion (A =0.71073 A) and the ©-20 scan mode at 293(2) K. Intensities of reflections were measured
using graphite-monochromated radiation with scanning; unit cell dimensions were obtained with least-
squares refinements, and semi-empirical absorption corrections were applied using the SADABS pro-
gram [ 28 |. Cobalt atoms in the complex were located from the E-map and other non-hydrogen atoms
were obtained in successive difference Fourier syntheses. The structures were solved by direct meth-
ods and final refinements were performed by full-matrix least-squares methods on F> by the
SHELXL-97 program package [ 29 ]. Hydrogen atoms of the hydroxyl group and the water molecule
in the complex were found in Fourier difference syntheses, while other hydrogen atoms were included
in the calculated positions and refined with isotropic thermal parameters riding on the corresponding
parent atoms. The summary of the crystallographic data and structure analysis are given in Table 1.

Table 1
Crystal data and structure refinements for the complex
Empirical formula C30Hs5 50CoN4Os 55
M, g/mol 588.00
T,K 293(2)
Wavelength, A 0.71073
Crystal system Orthorhombic
a, b, c,A 17.5256(2), 15.2074(2), 9.7633(1)
Space group Pnma
Volume, A’ 2602.1(5)
VA 4
Calculated density, mg-m™ 1.501
Absorption coefficient, mm ' 0.710
F(000) 1222
Crystal size, mm 0.22x0.19x0.08
Omin—Omax> deg. 2.32—25.01
Limiting indices —-19<h<19, -12<k<18, -11<[<11
Reflections collected / unique [Riy] 12479 /2363 [0.0949]
Data / restraints / parameters 2363/7/218
Goodness-of-fit on F* 1.088
Final R indices[/ > 2o(/)] ™ R1=0.0563, wR2=0.1189
R indices(all data) R1=0.1021, wR2=0.1398
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Selected bond lengths (A) and angles (deg.) for the complex

Table 2

Col—NI1 | 1.891(4) | NIA—Col—02 | 110.41(13) | NIA—Col—O3B | 106.07(14)

Col—NIA | 1.892(4) | NI—Col—NIA | 112.82) | NI—Col—02
Col—O03B | 2.013(5) | NI—Col—O03B | 106.06(14) || 03B—Col—02
Col—02 | 2.080(4)

110.40(13)
111.0(2)

Symmetry transformations used to generate equivalent atoms: A =x, -y+1/2, z; B=x, y,

z+1.

The selected bond lengths and bong angles are listed in Table 2. CCDC 940641 contains the supple-
mentary crystallographic data for the complex. These data can be obtained from the Cambridge Crys-
tallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK; Fax: +44-1223-336033; E-mail:

deposit@ccdc.cam.ac.uk.

Results and discussion. Crystal structure of
{[Co(IPA)(L)]-0.25H,0},. The single crystal X-ray
diffraction analysis reveals that the complex crystal-
lizes in the orthorhombic space group Pnma. The
asymmetric unit consists of half of the Co(II) ion, one
half of the L ligand, half of IPA*", and a quarter of the
lattice water molecule. Both IPA* and L are situated
on the inversion centre. The cobalt center is four-
coordinated by two nitrogen atoms from two different
L ligands and two oxygen atoms from two carbo-
xylate groups of distinct IPA* anions in an almost
perfect tetrahedral coordination geometry (t4 = 0.97).
The 14 values range from 1.00 for a perfect tetrahedral
geometry to zero for a perfect square planar geometry
[301]), as shown in Fig. 1. The Co—O distances are

(O8]

2.013(5) A for Col—O3B and 2-080(‘.‘) A for pig 1. Coordination environment around the co-
Col—02, and the gO—N/N 1A bond length is almost  balt center in the complex (symmetry code: A = x,
similar with 1.891 A (symmetry code: A =x, —y+1/2, —+1/2,z; B=x,y, z+1)

z; B=x,y,z+1).

In the complex, the L ligand acts as a bis(monodentate) coordination mode, adopting a trans-
conformation fashion; the two benzimidazole rings of one L ligand are parallel to each other. Each L

a

-

Fig. 2. 1D zigzag chain connected by L in the complex
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Fig. 3. 2D (4, 4) network of the complex

ligand bridges the adjacent two Co(II) cations into an infinite 1D [Co(L)], zigzag chain (Fig. 2). The
IPA* ligand displays a p,-n':n' linker to connect two Co®" ions. Two adjacent parallel 1D chains are
further bridged by IPA* anions to generate a 2D (4, 4) grid that contains a 38-member ring oblong
shape windows with Co®" at each corner and L or IPA” ligands at each edge. The bonding of L or
IPA” ligands with a through-ligand Co—Co distance are 12.170 A and 9.763 A, respectively (Fig. 3).
In addition, the 2D layers are further extended into a 3D supramolecular framework via strong
O—H---O hydrogen bonding interactions between the hydroxyl group and carboxylate oxygen atoms
of IPA? (05---01 =2.822 A and O5—HS5---0O1 = 163°).

IR spectrum. The main features of the IR spectrum of the title complex concern the carboxylate
groups, water molecules, and N-containing ligands. As shown in Fig. 4, the broad band at 3449 cm™'
in the spectrum of complex can be attributed to the stretching vibrations (voy) of water molecules and
the intermolecular hydrogen bonding, and the broad shape of this band suggests the existence of H
bonds [31]. The weak absorption peaks of —CH,— and —CHj; groups in the complex appear at
around 2983 cm ' and 2935 cm . The characteristic peaks of the carboxyl groups appear at 1658 cm™'
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Fig. 5. Solid-state fluorescence spectra
Fig. 4. FT-IR spectra of the complex of L and the complex
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for asymmetric vibrations and at 1398 cm™' for symmetric vibrations in the complex. Av[LL(COO) —
—vy(CO0)] is 245 cm', indicating the monodentate coordination of the carboxylate group to the metal
center [ 32 ]. The absorption bond at 1509 cm ' may be assigned to the vc -y, absorption of the ben-
zimidazole rings.

Luminescent properties. The luminescence spectra of L and the cobalt (II) complex in the solid
state were measured at room temperature. In Fig. 5 the free L ligand shows an emission peak at
323 nm on excitation at 280 nm, which may arise from » — 1 or 1 — ©* transitions of the L ligand.
In addition, the complex displays a broad emission band around 315 nm upon excitation at 270 nm.
It is obvious that the emission band of the complex could still be assigned to » — © or T — 1* transi-
tions of the L ligand. Due to quite similar band profiles of the ligand and the complex, the emission
bands are tentatively assigned to the intraligand luminescence.

REFERENCES

. Wang X.L., Lin H.Y., Liu G.C. et al. // J. Org. Chem. — 2008. — 693, N 16. — P. 2767.

. ShiD.Y.,, LiS.Z., Zhao J.W. et al. // Inorg. Chem. Commun. — 2012. — 20. — P. 277.

. Miao S.B., Ji B.M., Deng D.S. et al. // J. Struct. Chem. — 2010. — 51, N 2. — P. 386.

. Voronkov M.G., Zelbst E.A., Fundamensky V.S., Katkevich Y.V. et al. // J. Struct. Chem. — 2005. — 46, N 6.
-P.1122.

B W =

5. Liu Q.X.,, Zhao ZX., Wang X.G. et al. // Cryst. Growth Des. —2011. — 11, N 11. — P. 4933.

6. LinJ X, LvJ, Cao R. et al. // Cryst. Growth Des. —2010. — 10, N 4. — P. 1966.

7. Wang X.L., Zhang J.X., Kang Z.H. et al. // Inorg. Chim. Acta. —2011. —368, N 1. — P. 207.

8. Contreras R., Parra A.F., Behrens N.B. et al. // Coord. Chem. Rev. —2009. — 253, N 15. — P. 1979.

9. Hernandez-Luis F., Herndandez-Campos A., Yépez-Mulia et al. // Eur. J. Med. Chem. — 2010. — 45, N 7.
—P. 3135.

10. Pérez-Villanueva J., Medina-Franco J.L., Castillo R. et al. // Eur. J. Med. Chem. — 2011. — 46, N 8.

—P. 3499,

11. G-Couceiro U., Castillo O., Luque A., Pascual Roma'n. // Cryst. Growth Des. —2006. — 6, N 8. — P. 1839.
12. Jiao C.H., Geng J.C., Cui G.H. // J. Mol. Struct. —2012. — 1020, N 8. — P. 134.

13. Tao Z.L., Qin L., Zheng H.G. et al. // Chin. J. Inorg. Chem. —2012. — 28, N 12. — P. 2633.
14. Bronisz R. // Inorg. Chim. Acta. — 2004. — 357, N 2. — P. 396.

15. Chawla S.K. // Polyhedron. — 1999. — 18. — P. 1397.

16. Qin L., Xiao S.L., Zheng X.H., Cui G.H. // Inorg. Chem. Comm. —2013. —34. - P. 71.

17. Cai Y.P., Su C.Y., Mao Z.W. et al. // Inorg. Chim. Acta. — 2005. — 358, N 4. — P. 1298.

18. Devereux M., O'Shea D., Connor G. et al. // Polyhedron. — 2007. — 26, N 15. — P. 4073.
19. Yang L.R., Song S., Ren T.G. et al. // Synth. Met. —2011. — 161, N 11-12. — P. 925.

20. Tian Y.Q., Xu L., You X.Z. et al. // Eur. J. Inorg. Chem. —2004. — N 5. — P. 1039.

21. Guo Q.Q., Hou HW., Fan Y.T. et al. // Cryst. Growth Des. —2012. — 11, N 12. — P. 5439.
22. Monchak M.M., Goreshnik E.A., Myskiv M.G. // Struct. Chem. —2012. =53, N 1. — P. 119.
23. LiL.L., Li HX., Lang J.P. et al. // Dalton Trans. —2009. — N 40. — P. 8567.

24. Cui G.H, Liu T.F., He C.H. et al. // J. Struct. Chem. —2012. —53, N 3. — P. 598.

25. Peng X., Cui G.H., Li D.J. et al./ J. Mol. Struct. —2010. —971. — P. 47.

26. Peng X, Cui G.H., Liu T.F. et al. // J. Mol. Struct. —2010. — 967. — P. 54.

27. Xiao S.L., Qin L., Cui G.H. et al. // J. Inorg. Organomet. Polym. —2012. —22, N 6. — P. 1384.
28. Bruker A.X.S. SAINT Software Reference Manual, Madison, W1, 1998.

29. Sheldrick G.M. // Acta. Crystallogr. —2008. — A64. — P. 112.

30. Yang L., Powell D.R., Houser R.P. // Dalton Trans. —2007. — N 9. — P. 955.

31. Geng J.C., Qin L., Cui G.H. // Transition Met. Chem. —2012. —37, N 6. — P. 579.

32. Deacon G.B., Phillips R.J. // Coord. Chem. Rev. — 1980. — 33, N 3. — P. 227.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Web Coated \050Ad\051)
  /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 /UseDeviceIndependentColor
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Japan Magazine Advertisement Color)
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


