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A cadmium(II) complex dicyanidobis(N,N'-dimethylthiourea-S) cadmium(Il) [Cd(Dmtu),(CN),]
(1) is prepared and its structure in the solid state is determined by single crystal X-ray struc-
tural analysis. The cadmium(II) ion is four-coordinate having a distorted tetrahedral geometry
composed of two cyanide C atoms and two thione S atoms of N,N'-dimethylthiourea (dmtu).
The molecular structure is stabilized by intermolecular N—H---N(CN) hydrogen bonding in-
teractions that lead to a 3D network structure. The complex was also characterized by IR and
NMR spectroscopy.
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Cadmium(Il) complexes featuring thiourea-type ligands are of significant interest because of their
semiconducting and non-linear optical properties [ I—6 ]. With thioureas, cadmium(II) is known to
form a variety of complexes with the composition [LCdX,], [ 7 ], [LoCdX,] [ 7—21 ] or [L4Cd]X; [ 22,
23 ] (where X is halide or pseudohalide). Except polymeric [L,CdX,] complexes, the coordination en-
vironment around Cd(II) is tetrahedral in these complexes. In polymeric [L,CdX;], the structural ar-
rangements are based on a distorted octahedral geometry [ 19—21 ]. Some examples of [L,CdX,] type
complexes, in which cadmium(Il) shows significant distortions from the octahedral geometry, have
also been reported [ 24, 25 ]. Whereas numerous adducts of cadmium halides with thiourea ligands
have been structurally characterized [ 9—19, 24 ], the number of complexes defined with Cd(CN),
is much more limited [ 8 |. We are particularly interested in studying the coordination chemistry of
cyanido complexes of d'® metals such as silver(I), gold(I), and mercury(Il), and in this regard we have
already reported the spectroscopic and structural characterization of a number of silver(I) and gold(I)
cyanide complexes of thiones [ 26—33 |. As a part of our continuing interest in the coordination che-
mistry of thione and cyanide ligands, we report here the spectral and structural characterization of a
cadmium(II) cyanide complex of N,N'-dimethylthiourea (Dmtu).

Experimental. Materials. Cadmium chloride (CdCl,-H,0) was obtained from Merck Chemical
Company, Germany and N,N'-dimethylthiourea (Dmtu) was purchased from Acros Organics, Bel-
gium.

Synthesis of [Cd(Dmtu),(CN);| (1). Complex 1 was prepared by adding 2 mmol of Dmtu dis-
solved in 15 ml of methanol to an aqueous solution (15 ml) of cadmium chloride (1.0 mmol, 0.2 g)
followed by the addition of 2 mmol of KCN in water. The mixture was stirred for 15 min at ambient
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temperature. The colorless solution was filtered and the filtrate was kept at room temperature for crys-
tallization. As a result, white crystalline product 1 was obtained, which was washed with methanol and
dried. Yield = 35 %; M.P. = 158—159 °C.

IR and NMR measurements. The IR spectra were recorded with a Perkin—EImer FTIR 180
spectrophotometer using KBr pellets over the range 4000—400 cm ™. The 'H and *C NMR spectra in
DMSO-ds were obtained on a Jeol INM-LA 500 NMR spectrometer at frequencies of 500.00 MHz
and 125.65 MHz respectively at 297 K. The 'H and C chemical shifts were measured relative to
TMS.

X-ray structural determination. X-ray diffraction data of 1 were collected with an Oxford
Gemini S diffractometer (MoK, (A=10.71073 /0\)) at 110 K. The structure was solved by direct
methods with SHELXS-97 [41 ] and refined by full-matrix least squares procedures on F* using the
SHELXL-97 program [ 41 ]. All non-hydrogen atoms were refined anisotropically. All hydrogen atom
positions, except the N-bonded hydrogen atoms, were refined using a riding model. The positions of
N-bonded hydrogen atoms were taken from the difference Fourier map and refined isotropically. Crys-
tal data and details of the data collection are summarized in Table 1.

Results and discussion. IR and NMR studies. The reactions of [CdCl,-H,0O] with Dmtu in a 1:2
molar ratio followed by the addition of 2 equivalents of KCN resulted in a product of the composition
[Cd(Dmtu),(CN),] (1). In the IR spectrum of 1, the characteristic bands observed were typical of coor-
dinated Dmtu v(C=S) at 619 cm' and v(N—H) at 3240 cm'. For free Dmtu these bands were ob

Table 1

Crystal data and refinement details for compound 1
Formula CgH;6CdN¢S,
Formula weight 372.79
Crystal system Monoclinic
Space group P2(1)/c
a, b, c,A 9.8118(4), 15.5109(5), 9.7056(4)
B, deg. 93.183(3)
v, A 1474.82(10)
VA 4
Peale, g/Cm > 1.679
u(MoK,,), mm™ 1.753
F(000) 744
Crystal size, mm 0.2x0.15%0.15
Temperature, K 110(2)
AMOoK,,, A 0.71073
2 0 range, deg. 3.16—25.04
h, k, [ limits —11:11,-12:18, -11:11
Reflections; collected / Uniq. 5915 /2549 [R(int)=0.0217]
Reflections: observed [/ > 26(/)] 1549
Tinins Tnax 0.79088, 1.00000
Data / restraints / parameters 2549 /4 /170
R, wR,, S[I>20(1)] 0.0252, 0.0584, 0.943
Largest diff. peak, hole, e/A) 1.755,-0.554

w = [*(F§)+ (0.0372P)* + 0.000P]

' where P=(Fg +2F2}/3.
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Fig. 1. Molecular structure of [Cd(Dmtu),(CN),] (1) with displace-
ment ellipsoids drawn at the 50 % probability level

served at 641 cm ' and 3203 cm™' respectively. A low fre-
quency shift in the v(C=S) band and a high frequency shift in
v(N—H) indicate the existence of the thione form of Dmtu in
the solid state. The v(C=N) band is observed at 2122 cm ',
which for Cd(CN), appears at 2146 cm '. A decrease in the
frequency of the C=N band is associated with a decrease in
triple bond character of the C=N bond due to a shift of the
electron density from cadmium to empty n* orbitals of cya-
nide upon the coordination of Dmtu to Cd(CN),.

In the "H NMR spectrum of 1, a downfield shift in the
N—H resonance signals was observed compared to uncomplexed Dmtu (7.56 ppm vs 7.38 ppm). This
downfield shift is related to an increase in the 7 electron density in the C—N bond upon coordination.
In the C NMR spectrum of 1 the main change brought about by complexation is the shifting of the
C=S resonance towards lower field by 3.5 ppm as compared to the free ligand resonance (182.7 ppm)
The appearance of the carbon cyanide atom at 143.85 [ 35 ] further confirms the complex formation.

X-Ray structure description. The molecular structure of compound 1 in the solid state, along
with the numbering scheme is shown in Fig. 1. Selected bond distances and bond angles are given in
Table 2. The crystal structure consists of discrete molecular species having a cadmium atom bound to
two cyanide carbon atoms and two sulfur atoms of N,N'-dimethylthiourea in a distorted tetrahedral
geometry, as demonstrated by bond angles of 97.77(7)—129.39(9)° involving the metal centers and
the donor atoms. The C—Cd—S and C—Cd—C bond angles of 97.77(7)° and 129.39(9)° respectively
are significantly different from those expected for the ideal geometry. The Cd—S (2.5807(7) A and
2.5696(8) A) and Cd—C (2.212(3) A and 2.192(3) A) bond distances are clearly different, unlike the
analogous Hg complex showing identical bond distances. However, these values are in agreement with
those found in cadmium complexes of thiones [ 8—19 ]. The Cd—S bond distances in 1 are signifi-
cantly shorter than the average values (2.5186(19) A and 2.5192(7) A respectively) found for the corre-
sponding distances in six-coordinate complexes, suggesting that the metal—ligand bond distances are
dependent on the coordination number of the metal. The shorter C—N distances of the SCN, moiety,

Table 2
Selected bond distances (A) and bond angles (deg.) for 1

Bond distance Bond angles

Cd(1)—S(1) | 2.5807(7) | S(1)—Cd(1)—S(2) | 107.43(2)
Cd(1)—S(1) | 2.5696(8) | C(7)—Cd(1)—C(8) | 129.39(9)
Cd(H)—C(7) | 2.212(3) | S(1)—Cd(1)—C(7) | 110.17(7)
Cd(1—C(®) | 2.192(3) | S(1)—Cd(1)—C®) | 97.77(7)
C()—S(1) | 1.7193) | S@)—Cd(1)—C(7) | 100.17(7)
C4)—S@2) | 1.7393) | S@)—Cd(H)—C(®8) | 110.77(7)
C(D—N(1) | 1.3203) | Cd(1)—C(T—N() | 173.12)
C(H)—N(Q) | 1.340(3) | Cd(1)—C(8)—N(6) | 178.7(2)
C(2)—N@) | 1.4533) | cd(1)—S(1)—C(1) | 109.76(9)
CR)—N(1) | 1.4573) | Cd(1)—S(2—C@) | 96.23(9)
C(7)—N@S) | 1.1353) | N(D)—C(1)—S(1) | 119.6(2)
C(8)—N(6) | 1.136(3) | N(1)—C(1)—N(@2) | 1182(2)
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Table 3 as compared to the N—C(CHs3) distances, correspond to a
Selected bond lengths (R) and angles (deg.) partial double bond character of the C—N bond in the
of intermolecular hydrogen bonds for 1 SCN, moiety and the significant sp® character of the two
nitrogen atoms. The Cd—C=N moieties are nearly linear
with an angle of 173.0°.
NI—HIN--N6 | 2.9353) | 150(3) The molecular structure is sta‘pilized by intermplecular N—
N3—H3N--N6 | 3.1183) | 153(3) H---N(CN) hydrogep bonds involving the thlo}lreg N—.H
N4 HAN--N5 | 2.9313) | 158(3) atoms and cygmde nitrogen .atoms.(Table 3). This gives rise
to the formation of a three-dimensional network (Fig. 2).
The present report describes the synthesis and structural characterization of a cadmium cyanide
complex of N,N'-dimethylthiourea (Dmtu) in which the CD(II) ion adopts a distorted tetrahedral ge-
ometry. The compound studied in this work is closely related with [Cd(Tu),(CN),] (Tu = thiourea) [ 8 ]
and [Hg(Dmtu),(CN),] [31].

D—H-A DA | D—H-+A

N6@

Fig. 2. Part of the 3D network formed by 1 in the solid state due to intermolecular hydrogen bonds.
All C-bonded hydrogen atoms are omitted for clarity. Lable ‘A’ to 'I' refers to a first to the ninth symmetry ge-
nerated molecule of 1

Supplementary data. Crystallographic data for the structure reported in this paper have been de-
posited with the Cambridge Crystallographic Center under CCDC No. 866931. Copies of the data can
be obtained free of charge on application to CCDS, 12 Union Road, Cambridge CB2 1EZ, UK [Fax:
(internat.) +44-1223/336-033; E-mail: deposit@ccdc.cam.ac.uk].



JKYPHAJI CTPYKTYPHOWM XUMUN. 2013. T. 54, Ne 4 767

—_

REFERENCES

. Stoev M., Ruseva S., Keremidchieva B. // Monatsh. Chem. — 1994. — 125. — P. 1215.

2. Naumov A.V., Semenov V.N., Goncharov E.G. // Inorg. Materials. —2001. — 37. — P. 539 — 543.

14.

15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.

32.

33.

34.
35.

. Rajesh N.P., Kannan V., Ashok M., Sivaji K., Raghavan P.S., Ramasamy P. // J. Crystal Growth. — 2004. — 262.

—P. 561 —566.

. Yao J., Zhao G., Han G. // J. Mater. Sci. Lett. —2003. — 22. — P. 1491 — 1493,
. Moloto M.J., Revaprasadu N., O'Brien P., Malik M.A. // J. Mater. Sci.; Mater. Electronics. — 2004. — 15.

—P.313-316.

. Mandal T., Stavila V., Rusakova I., Ghosh S., Whitmire K.H. // Chem. Mater. — 2009. — 21. — P. 5617 —

5626.

. Bell N.A., Clegg W., Coles S.J., Constable C.P., Harrington R.W., Hursthouse M.B., Light M.E., Raper E.S.,

Sammon C., Walker M.R. // Inorg. Chim. Acta. —2004. —357. — P. 2091 — 2099.

. Fettouhi M., Malik M.R., Ali S., Isab A.A., Ahmad S. // Acta Crystallogr. E. —2010. — 66. — P. 997.

. Malik M.R., Ali S., Fettouhi M., Isab A.A., Ahmad S. // J. Struct. Chem. —2010. — 51. — P. 976 — 979.
10.
11.
12.
13.

Nawaz S., Sadaf'S., Fettouhi M., Fazal A., Ahmad S. // Acta Crystallogr. E. —2010. — 66. — P. 950.

Nawaz S., Sadaf'S., Fettouhi M., Fazal A., Ahmad S. // Acta Crystallogr. E. —2010. — 66. — P. 951.

Wazeer M.I.M., Isab A.A., Fettouhi M. // Polyhedron. —2007. — 26. — P. 1725 — 1730.

Lobana T.S., Sharma R., Sharma R., Sultana R., Butcher R.J. // Z. Anorg. Allg. Chem. — 2008. — 634.
—P. 718 - 723.

Marcos C., Alia J. M., Adovasio V., Prieto M., Garcia-Granda S. /| Acta Crystallogr. C. — 1998. — 54.
—P. 122 -1229.

Ahmad S., Altaf M., Stoeckli-Evans H., Isab A.A., Malik M.R., Ali S., Shuja S. // J. Chem. Crystallogr. — 2011.
—41.-P. 1099 — 1104.

Matsunaga Y., Fujisawa K., Amir N., Miyashita Y., Okamoto K.-1. // J. Coord. Chem. — 2005. — 58. — P. 1047 —
1061.

Beheshti A., Brooks N.R., Clegg W., Hyvadi R. // Acta Crystallogr. E. —2005. — 61. — P. m1383 — m1385.
Al-Arfaj A.R., Reibenspies J.H., Isab A.A., Hussain M.S. // Acta Crystallogr. C. — 1998. —54. — P. 51 — 53.
Moloto M.J., Malik M.A., O'Brien P., Motevalli M., Kolawole G.A. // Polyhedron. — 2003. — 22. — P. 595 —
603.

Wang X.Q., Yu W.T., Xu D., Lu M.K., Yuan D.R. // Acta Crystallogr. C. —2002. — 58. — P. m336 — m337.
Zhu H.-G., Yang G., Chen X.-M., Ng S.W. // Acta Crystallogr. C. — 2000. — 56. — P. ¢430 — e431.

Rajalingam U., Dean P.W.A, Jenkins H.A. // Can. J. Chem. — 2000. — 78. — P. 590.

Rajalingam U., Dean P.W.A, Jenkins H.A., Jennings M., Hook J.M. // Can. J. Chem. —2001. —79. — P. 1330.
Yang G., Liu G.-F., Zheng S.-L., Chen X.-M. // J. Coord. Chem. — 2001. — 53. — P. 269. — 279.

Altaf M., Stoeckli Evans H., Murtaza G., Isab A.A., Ahmad S., Shaheen M.A. // J. Struct. Chem. — 2011. — 52.
—P. 625 -630.

Ahmad S., Isab A.A., Perzanowski H.P. // Can. J. Chem. —2002. — 80. — P. 1279 — 1284.

Ahmad S. // Coord. Chem. Rev. — 2004. — 248. — P. 231.

Ahmad S., Isab A.A., Ashraf W. // Inorg. Chem. Commun. — 2002. — 5. — P. 816.

Ashraf W., Ahmad S., Isab A.A. // Transition Met. Chem. — 2002. — 29. — P. 400 — 404.

Ahmad S., Sadaf H., Akkurt M., Sharif M., Khan 1.U. // Acta Crystallogr. E. —2009. — 65. — P. m1191.

Malik M.R., Ali S., Ahmad S., Altaf M., Stoeckli-Evans H. // Acta Crystallogr. E. —2010. — 66. — P. m1060 —
1061.

Altaf M., Stoeckli-Evans H., Ahmad S., Isab A.A., Al-Arfaj A.R., Malik M.R., Ali S. // J. Chem. Crystallogr.
—2010.—40.—P. 1175-1179.

Isab A.A., Fettouhi M., Malik M.R., Ali S., Fazal A., Ahmad S. // Russ. J. Coord. Chem. —2010. —37. - P. 180 —
185.

Sheldrick G.M. // Acta Crystallogr. A. —2008. — 64. —P. 112 — 122.

Isab A.A., Wazeer M.I.M., Ashraf W. // Spectrochim. Acta A. —2009. —72. —P. 218 — 221.




<<
  /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


