ISSN 1070-3284, Russian Journal of Coordination Chemistry, 2011, Vol. 37, No. 2, pp. 143—148. © Pleiades Publishing, Ltd., 2011.
Original Russian Text © M.M. Monchak, E.A. Goreshnik, M.G. Mys’kiv, 2011, published in Koordinatsionnaya Khimiya, 2011, Vol. 37, No. 2, pp. 145—150.
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Abstract—The Eschweiler—Clarke reaction of ethylenediamine with formaldehyde and formic acid yielded
N,N,N',N'-tetramethylethylenediamine, which was alkylated with allyl chloride or allyl bromide to give the
corresponding N,N'-diallyl-N,N,N',N'-tetramethylethylenediaminium (L**) dihalides. In methanolic solu-
tions of copper(II) halide and an appropriate ligand, ac electrochemical synthesis with copper wire electrodes
afforded single crystals of Cu(I) complexes with L?*: [L,sCuCly] (I), [LysCuCly;,Bry 5] (II), and
[Ly sCuBr,] (III). The crystal structures of complexes I-III were determined by X-ray diffraction study. The
isostructural crystals of I and II are monoclinic, space group P2,/n, Z = 4. For I: a = 7.632(4) A b=
11.318(5) A, ¢ = 10.635(5) A, B = 98.551(7)°, V'=908.4(7) A3. For I: a = 7.7415(7) A, b = 11.4652(9) A,
c=10.7267(10) A, p = 98.351(4)°, V= 942.0(2) A3. The organic cation L?* acts as a bridge linking a pair of
separate cuprous halide fragments Cu,X,. Although being isostoichiometric with I and I, complex III has a
different structure. The crystals of ITI are monoclinic, space group P2,/c, a =6.519(2) A, b=9.060(3) A, ¢ =
16.284(6) A, p=97.219(4)°, V= 954.2(6) A®, Z = 4. In structure III, the inorganic fragment forms infinite
polymer chains (CuBr;),. The organic and inorganic parts are held together only by electrostatic interac-
tions. Structures I-III are stabilized by hydrogen bonds (C)H:+-X (2.6—2.9 A).
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Our previous investigations have dealt with the syn-

T,°C
thesis and X-ray diffraction study of copper complexes (CH,),NC,H,N(CH,), + 4CO, + 4H,0.

with  N,N,N,N',N',N'-hexaallylethylenediaminium
(L%) — [{L%},5sCu,Br;] [1], N,N,N,N',N'-pentaallyl-
ethylenediaminium (L%) — [L3(H*)Cu,Brg], and
N,N,N',N'-tetraallylethylenediaminium  (L*) —
[{L*(H*),}0sCu,Cl;] [2]. To understand better the
complexation between N-allyl derivatives of ethylene-
diamine and copper(l) halides, here we obtained
Cu(I) complexes with N,N'-diallyl-N,N,N',N'-tet-
ramethylethylenediaminium (L2*) — [L,sCuCl,] (I),
[LosCuCly7,Br; 5] (II), and [LysCuBr,] (III)) and
examined their structures using X-ray diffraction.

EXPERIMENTAL

Synthesis. N,N,N',N'-Tetramethylethylenedi-
amine (L) was prepared by the Eschweiler—Clarke
reaction of ethylenediamine with formaldehyde and
formic acid according to a general procedure for the
synthesis of tertiary amines from primary or secondary
ones [3]:

H,NC,H,NH, + 4CH,0 + 4HCOOH
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Formaldehyde (35% solution, 38 ml) and 90% for-
mic acid (52 ml) were added to ethylenediamine
(6.65 ml, 6.0 g). The reaction mixture was refluxed on
a water bath. After vigorous evolution of CO, ceased,
the heating was continued for several hours (the total
time of the synthesis was ~11 h). Then an excess of
36% HCI (18 ml) was added; the unreacted formalde-
hyde and formic acid were removed. The free ligand
was liberated from its hydrochloride by adding an
excess of concentrated aqueous KOH to the residue
and extracted with benzene. The solvent and other
volatile impurities were removed to give virtually pure
ligand L in ~80% yield, which then was distilled under
reduced pressure (40 mmHg/80°C).

N,N'-Diallyl-N,N,N',N'-tetramethylethylenedi-
aminium dichloride LCl, was obtained from L and
allyl chloride in a molar ratio of 1 : 2.2. The reaction
mixture was refluxed in benzene with vigorous stirring
for 17 h. The resulting white precipitate of the ligand
was filtered off.

N,N'-Diallyl-N,N,N',N'-tetramethylethylenedi-
aminium dibromide LBr, was obtained from L and
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Cl(1)
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Fig. 1. Bridging function of N,N'-diallyl-N,N,N',N'-tetramethylethylenediaminium in structure I: Cu-CI(1), 2.261(2) A;
Cu-Cl(2), 2.242(2) A; Cu-m*, 1.953(1) A; C(4)CuC(3), 38.6(2)°; C(3)—C(4), 1.368(9) A (m* is the midpoint of the C(3)—C(4)

bond).

allyl bromide in a molar ratio of 1 : 2.2. Because the
reaction is exothermic, allyl bromide was slowly added
dropwise. The reaction mixture was refluxed in ben-
zene with vigorous stirring for 10 h. The resulting
white precipitate of LBr, was filtered off.

Colorless prismatic crystals of complexes I and II
were obtained by an ac electrochemical synthesis [4]
with copper wire electrodes in methanolic solutions of
CuCl, - 2H,0 containing LCl, or LBr,, respectively.
Crystals of complex I grew after 24 h. Small crystals of
complex II formed after three days grew up to a
required size for three weeks.

Colorless prismatic crystals of complex III were
obtained by an ac electrochemical synthesis with cop-
per wire electrodes in a methanolic solution of CuBr,
and LBr, for three days. The crystals grew up to a
required size for three and half weeks.

X-ray diffraction analysis. After a preliminary pho-
tometric study, structures I-III were identified using
arrays of reflection intensities collected on a Rigaku
AFCT7R single-crystal diffractometer (CCD detector,
MoK, radiation, graphite monochromator, ® scan
mode, a low-temperature attachment) and corrected
for the Lorentz and polarization factors. The data
obtained were processed with the Rigaku CrystalClear
program package [5]. Structures I—-III were solved by
the direct methods. Light atoms were located from dif-
ference electron-density maps. An absorption correc-
tion was applied analytically [6]. Structures I—III were
solved with the STR-92 program [7] and refined with
the SHELX program package [8]. All hydrogen atoms
were located geometrically. Crystallographic parame-
ters and the data collection statistics for structures I—
III are summarized in Table 1. Selected bond lengths
and bond angles are given in the figure captions.

The atomic coordinates and other parameters of
complexes I-III have been deposited with the Cam-
bridge Crystallographic Data Collection
(nos. 780362, 780363, and 780364, respectively;

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY Vol. 37  No. 2

deposit@ccdc.cam.ac.uk or http://www.ccdc.cam.ac.
uk).

RESULTS AND DISCUSSION

In the isostructural crystals of complexes I and 1I,
both allyl groups of N,N'-diallyl-N,N,N',N'-tetrame-
thylethylenediaminium are t-coordinated by the cop-
per atoms (Fig. 1). The structure contains a cen-
trosymmetric inorganic island fragment Cu,X,. The
coordination polyhedron of copper(l) is a trigonal
pyramid with two halogen atoms and the allyl C=C
bond the alkyl group of ligand L2* in the base and an
apical halogen atom. The length of the coordinated
C=Cbondis 1.368(9) Ain I and 1.364(9) A in II. Ear-
lier, the fragment Cu,X, has been found in copper
complexes with asymmetric alkyl derivatives of ethyl-
enediamine: [(CH;),NC,H,NH(CH;)Cu,"Cl,] [9] and
[(C,H5),NC,H,NH(C,H5)Cu,""Cl,] [10], as well as
with allyl onium derivatives of aliphatic amines [11,

12]. The anion Cu2Br42 " is also contained in a copper
n-complex with N,N,N,N',N',N'-hexaallylethylene-
diaminium bromide, [{L®}, sCuBr,] [13]. In other cop-
per complexes with tetra- (L*), penta- (L°), and
hexaallylethylenediamines (L°), the inorganic frag-
ment has a more complicated structure: either an
island-type structure (but with a different composi-
tion) as in [{L*(H"),},sCu,Cl;] [2] or a polymeric one
as in [L’(H")Cu,Brg] [1] and [{L%,sCu,Br;] [2]. The
C=C bonds of the allyl groups of the organic cation
L2* in complexes I and II are coordinated by the metal

atoms of two anions Cuin_. Thus, the ligand acts as a
bridge, which is also characteristic of other allyl deriv-
atives of ethylenediamine [1, 2]; in contrast,
N,N,N',N'-tetramethylethylenediamine forms che-
late complexes with copper(l) halides [14]. Structures
I and II are built from infinite chains of intercon-
nected cations and anions (Fig. 2). The chains are

2011
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Table 1. Crystallographic parameters and the data collection statistics for structures I—III

145

Parameter

Value

I

II

I

Empirical formula
M

Crystal size, mm
Temperature, K
Space group

Unit cell parameters:
a, A

b, A

¢, A

B, deg

V,A?

Z

Pealed> &/Cm’

Pexps g/ cm’
p, mm~!
F(000)

Ranges of &, k, and / indices

Rine
Number of measured reflections
Number of reflections with F>4c(F)*
Number of parameters refined

20,05, deg

Weighting scheme**

Ce¢H3sNCl,Cu
233.62
0.13x0.07 x 0.06
296
P2, /n

7.632(4)
11.318(5)
10.635(5)
98.551(7)
908.4(7)
4
1.708
1.70
292
476
—9<h<10
—14<k<9
—13<i<11
0.049
4007
1485
91
58.0

[G2(F2) + (0.0743P)>

CsH 3NCly 75Br 5Cu
290.52
0.12x0.10 x 0.09
200
P2,/n

7.7415(7)
11.4652(9)
10.7267(10)
98.351(4)
942.0(2)

4
2.048
2.04
7.90
567.8
—7<h<10
—15<k<15
—13</<8
0.037
3966
1590
93
58.0

[62(F2) + (0.052P)

CgH3NBr,Cu
322.52
0.1x0.07 x0.06
200
P2,/c

6.519(2)
9.060(3)
16.284(6)
97.219(4)
954.2(6)
4
2.245
2.23
10.60
620
—8<h<6
—11<k<6
—21</<20
0.039
4190
1699
92
58.4

[G2(F) +(0.0392P)>

+1.886P] ! +1.5641P]7! +0.7846P] !

R(P?)(F> 45(F)) 0.070 0.054 0.043
wR 0.1645 0.135 0.098
GOOF 1.12 1.11 1.18

AP s/ DPrmins> € A-3 0.67/—0.63 0.83/—0.97 0.76/—1.01

* A correction for the Lorentz and polarization factors was applied.
i p= (Fo+2F0)/3.
RUSSIAN JOURNAL OF COORDINATION CHEMISTRY Vol. 37 No.2 2011



146

united, both within a layer and between adjacent lay-
ers, through a branched system of hydrogen bonds

MONCHAK et al.

(C)H---X (Table 2).

Table 2. Geometrical parameters of the hydrogen bonds in structures I-IIT

Fig. 2. Fragment of structure I.

Complex III has a different structure (Fig. 3). The
allyl groups are not m-coordinated by the copper(I)
atoms. A similar pattern has been noted for N-allyl

Bond lengths, A

Contact D—H--A D_H'('j? angle, Coordinates of atom A
D—H H---A D---A g

1
C(1)=H(12)--CI(2) 0.97 2.81 3.71(2) 154 25—x,-05+,05—z
C(2)—H(22)---CI(1) 0.97 2.86 3.73(1) 149 4x2
C(5)—H(52)--CI(1) 0.96 2.61 3.53(2) 161 25-x,—05+7y,05—2
C(6)—H(61)---CI(1) 0.96 2.77 3.72(2) 174 —0.5+x,05-y,05+z
C(6)—H(63)--CI(2) 0.96 2.73 3.55(1) 144 2—x, 1=y, 1—2

I1
C(5)—H(53)---CI(2) 0.96 2.87 3.68(2) 142 1+x 9,2
C(6)—H(62)--Br(1) 0.96 2.88 3.82(2) 167 05+x 1.5—y,—0.5+2
C(2)—H(22)--CI(2) 0.97 2.94 3.80(1) 149 14x 7,2
C(1)—H(12)--Br(1) 0.97 2.91 3.81(2) 155 15—, —0.5+,05—z

I11
C(1)—H(12)--Br(2) 0.97 2.89 3.82(2) 161 X, 9,2
C(1)—H(11)--Br(2) 0.97 2.94 3.85(2) 156 14+x0,2
C(2)—H(22)--Br(1) 0.97 3.01 3.86(1) 147 X147,z
C(5)—H(53)---Br(1) 0.96 2.83 3.74(2) 159 14,2

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY Vol. 37 No.2 2011
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Fig. 3. Geometry of the coordination entity in structure III: Cu—Br(1), 2.487(2) A; Cu—Br(2), 2.512(2) A; CufBr(l)",
2.520(2) A; Cu—Br(2)",2.523) A ( —x+ 1, =y, —z + 1; " —x, —y, —z + 1).

Fig. 4. Fragment of structure I1I.

derivatives of piperazinium, in which even the partial
presence of a Br atom in the environment of Cu(l)
precludes the formation of the bond Cu(I)—(C=C)
[15, 16]. The organic and inorganic parts in structure
IIT are held together by electrostatic interactions

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY

(Fig. 4). Structure III contains the polymeric inor-
ganic anion (CuBr{ ) , which is similar to that in cop-

per(I) complexes with the ethylenediaminium cation
[2]. The tetrahedral environment of the copper
No. 2

Vol. 37 2011
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atom consists of bromine atoms (Cu—Br, 2.487(2)—
2.523(2) A). The determining role in structure III is
played by hydrogen bonds C(H)---X (Table 2) which
crosslink the organic and inorganic parts of the struc-
ture, thus ordering the arrangement of the methyl and
allyl groups of the cation L.

. Weygand-Hilgetag,

REFERENCES

. Monchak, M.M., Pavlyuk, A.V., Kinzhibalo, V.V., and

Mys’kiv, M.G., Koord. Khim., 2009, vol. 35, no. 6,
p. 414 [Russ. J. Coord. Chem. (Engl. Transl.), vol. 35,
no. 6, p. 405].

Monchak, M.M., Pavlyuk, A.V., Kinzhibalo, V.V,
et al., Koord. Khim., 2010, vol. 36, no. 3, p. 200 [Russ.
J. Coord. Chem. (Engl. Transl.), vol. 36, no. 3, p. 198].

Preparative Organic Chemistry,
New York: Wiley, 1973.

Mikhzlichko, B.M. and Mys’kiv, M.G., Ukr. Pat. UA
25450A, Byull. Izobret., 1998, no. 6.

CrystalClear: Rigaku Corporation. The Woodlands
(Texas, USA), 1999.

. Clark, R.C. and Reid, J.S., Acta Crystallogr., Sect. A:

Found. Crystallogr., 1995, vol. 51, no. 6, p. 887.

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY Vol. 37

7.

10.

11.

12.

13.

14.

15.

16.

Altomare, A., Cascarano, G., Giacovazzo, C., etal., J.
Appl. Crystallogr., 1994, vol. 27, p. 435.

. Sheldrick, G.M., SHELXS-97 and SHELXL-97. Pro-

gram for the Solution and Refinement of Crystal Struc-
tures, Gottingen (Germany): Univ. of Géttingen, 1997.

. Marsh, W.E., Patel, K.C., Hatfield, W.E., and Hodg-

son, D.J., Inorg. Chem., 1983, vol. 22, no. 3, p. 511.

Johansson, A., Wingstrand, E., and Hakansson, M.,
Inorg. Chim. Acta, 2005, vol. 358, no. 12, p. 3293.

Mys’kiv, M.G., Fayad, Kh., and Zavodnik, V.E., Metal-
loorg. Khim., 1991, vol. 4, no. 2, p. 415.

Oliinik, V.V. and Mys’kiv, M.G., Koord. Khim., 1996,
vol. 22, no. 11, p. 876 [Russ. J. Coord. Chem. (Engl.
Transl.), vol. 22, no. 11, p. 821].

Monchak, M., Goreshnik, E., and Mis’kiv, M., Visn.
Lviv. Univ., Ser. Khim., 2009, no. 50, p. 36.

Engelhardt, L.M., Papasergio, R.I., and White, A. H.,
Aust. J. Chem., 1984, vol. 37, no. 11, p. 2207.

Shkurenko, A.A., Davydov, V.N., and Mys’kiv, M.G.,
Koord. Khim., 2003, vol. 29, no. 6, p. 475 [Russ. J.
Coord. Chem. (Engl. Transl.), vol. 29, no. 6, p. 445]

Pavlyuk, O., Shkurenko, O., and Davidov, V., Visn.
Lviv. Univ., Ser. Khim., 2004, no. 45, p. 119.

No.2 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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 <>
    /RUS <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


