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Abstract
Three new crystal forms of a mononuclear cobalt(II) chloride with 3-pyridinemethanol (3PM), CoCl

2
(3PM)

4
, have

been prepared: triclinic (P1̄) and monoclinic (P2
1
/c) polymorphs and its dihydrate which crystallises in the triclinic P1̄

space group. The three crystal forms differ by the orientation of 3PM ligands in the mononuclear entities and conse-

quently in their packing arrangements. All three forms crystallise concomitantly. Their crystal structures have been de-

termined at 150K.
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1. Introduction
One of the most important areas of research in coor-

dination chemistry is the synthesis and characterisation of

coordination polymers.1–4 To understand how the metal-

organic building blocks assemble to form larger architec-

tures, the scientists have to understand the driving forces

behind the aggregation of these blocks. Although the mo-

dern theoretical chemistry can be an effective tool to pre-

dict the molecular structures, the aggregation prediction

remains unsuccessful in most cases.5

In the course of the preparation of new coordination

complexes we have used simple pyridine alcohols as li-

gands capable to connect the metal centres into larger

polynuclear architectures. These simple commercially

available ligands contain two functional groups: i) pyridi-

ne nitrogen atom and ii) hydroxo group of a pyridine side

chain. Both can participate in coordination to metal cen-

tres either in chelating or bridging manner. Additionally

the hydroxo group may be deprotonated to give the alkoxo

group, known as a good bridging species. The aggregation

of the building blocks however, is not exclusively gover-

ned by strong covalent or coordination bonds. The ability

of the pyridine ring to participate in π···π stacking interac-

tions and C–H···π hydrogen bonds and the ability of the

hydroxo group of the side chain to form intermolecular

hydrogen bonds can therefore give a unique view on the

driving forces behind the crystal formation.6,7 The aggre-

gation of the molecules however, is not unambiguous. If

molecules can interact in more than one way, two or even

more crystal forms that differ primarily by the intermole-

cular interactions can be obtained from the same reaction

mixture simultaneously. This is known as concomitant

polymorphism.8

We have previously reported on a case of a poly-

morphic transition metal coordination compound where

different π···π stacking interactions and C–H···π hydro-

gen bonds between the pyridine rings of a simple pyridi-

ne alcohol ligand, 2-pyridineethanol, play a vital role in

the packing arrangements of the polymorphs. The com-

pound Ni(Ac)
2
(2PE)

2
, where Ac is acetate and 2PE is 2-

pyridineethanol, crystallises in three different poly-

morphic forms: Two crystallise concomitantly from

acetonitrile solution,9 while the third polymorphic form

was obtained in the presence of potassium oxalate mo-

nohydrate in the reaction mixture.10 Herein we report a

cobalt(II) chloride complex with 3-pyridinemethanol

(3PM), (Scheme 1), which crystallises concomitantly

Scheme 1. Ligand used in this work.
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from the same reaction mixture in three forms: two

polymorphic forms and a dihydrate. Their crystal struc-

tures are described and their packing analysed and com-

pared.

2. Experimental

2. 1. General Considerations
Chemicals were purchased from Aldrich or Fluka

and were used without further purification. 

2. 2. Preparation of CoCl2(3PM)4 and 
CoCl2(3PM)4 · 2H2O
The reaction between CoCl

2 
· 6H

2
O and 3-pyridine-

methanol in methanol afforded prismatic purple crystals

later identified as a mixture of two polymorphic forms (1
and 2) and a dihydrate (3). 3-pyridinemethanol (0.30 mL)

was added to 8 mL of methanol. The mixture was then

stirred and heated to the boiling point before CoCl
2 
· 6H

2
O

(0.15 g) was gradually added during the intense stirring.

The resulting dark blue solution was allowed to slowly

cool down to ambient temperature in an opened 50 mL Er-

lenmeyer flask. Prismatic purple crystals precipitated af-

ter two hours.

2. 3. X-ray Crystallography

Data were collected on an Agilent SuperNova dif-

fractometer with an Atlas detector using the mirror monoc-

hromated Mo Kα radiation at 150 K. Data reduction and

integration were performed with the CrysAlis Pro software

package.11 The structures were solved by direct methods

implemented in SIR92.12 The positions of the remaining

non-hydrogen atoms were found in difference Fourier

maps during the subsequent least-squares refinement using

the SHELX program.13 All non-hydrogen atoms were refi-

ned anisotropically. Hydrogen atoms were found in diffe-

rence Fourier maps but were included in the final refine-

ment cycles on their calculated positions and refined as ri-

ding on their parent atoms. Exceptions were only the

hydrogen atoms of the hydroxy groups in 1 and 2. They

were located in the difference Fourier maps and freely refi-

ned. The water hydrogens in 3 were found in the differen-

ce Fourier map but could not be refined properly. Figures

depicting the structures were prepared by ORTEP-III,

Mercury and CrystalMaker.14–16 A summary of the crystal-

lographic data and structure refinements is given in Table

1. The relevant bond distances and angles are listed in Tab-

le 2. X-ray powder diffraction data were collected using a

PANalytical X’Pert PRO MPD diffractometer with θ–2θ
reflection geometry, primary side Johansson type monoc-

Table 1. Crystallographic data for 1, 2 and 3.

1 2 3
Formula C

24
H

28
Cl

2
CoN

4
O

4
C

24
H

28
Cl

2
CoN

4
O

4
C

24
H

32
Cl

2
CoN

4
O

6

Formula weight 566.33 566.33 598.33

Space group P2
1
/c P1̄ P1̄

Z 2 1 1

T (K) 150 150 150

a (Å) 7.7584(2) 7.5042(5) 7.7216(4)

b (Å) 19.8228(3) 8.5017(5) 8.8205(5)

c (°) 8.4517(2) 11.1418(8) 11.0073(6)

α (°) 107.632(6) 77.810(4)

β (°) 112.222(2) 90.427(5) 73.478(4)

γ (°) 112.601(6) 68.758(5)

V (Å3) 1203.27(5) 619.18(8) 664.98(7)

μ (Mo-Kα) (mm–1) 0.98 0.95 0.89

ρ
calc 

(g cm–3) 1.563 1.519 1.494

All reflections 15556 5268 6417

Independent reflections 3316 3204 3458

Observed reflections [F2 > 2σ(F2)] 2884 2667 2683

θ
min 

– θ
max

(°) 3.0–30.4 3.0–30.3 2.9–30.3

R
int

0.032 0.026 0.033

R
1 
[F2 > 2σ(F2)] 0.033 0.036 0.043

R
1 
[F2] a 0.041 0.049 0.060

wR
2

[F2 > 2σ(F2)] b 0.068 0.074 0.101

wR
2

[F2] b 0.072 0.081 0.116

S c 1.13 1.06 1.08

a R = ∑||Fo| – |Fc||/∑Fo|. 
b wR2 = {∑[w(Fo

2 – Fc
2)2]/∑[w(Fo

2)2]}1/2. c S = {∑[(Fo
2 – Fc

2)2]/(n-p}1/2 where n is the number of reflections and p is the to-
tal number of parameters refined.
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hromator and Cu Kα
1

(λ = 1.54059 Å) radiation. The am-

bient temperature XRD spectrum of a sample was acquired

from 2θ angles of 5° to 80° in steps of 0.034°. 

3. Results and Discussion

Although simple pyridine alcohols are commercially

available compounds, they are not widely employed as li-

gands in coordination chemistry. For example, the CSD

search afforded 41 hits of transition metal complexes with

3-pyridinemethanol as a neutral ligand and only 2 hits of

transition metal complexes with 3-pyridinemethanol as an

anionic ligand.17 Moreover, none of them is a cobalt coor-

dination complex and only one complex has is reported ha-

ving a TrN
4
X

2
geometry observed in all three structures re-

ported here. The copper coordination compound, Cu-

Cl
2
(3PM)

4
, is isostructural with the triclinic polymorph 2.

It crystallises in the unit cell 16 Å3 larger as that of 2.18

The reaction between CoCl
2 

· 6H
2
O and 3PM in

methanol afforded prismatic purple crystals which turned

out to be a mixture of three crystal forms: two polymorp-

hic forms of CoCl
2
(3PM)

4
and a dihydrate Co-

Cl
2
(3PM)

4
·2H

2
O. The first polymorph crystallises in the

monoclinic space group P2
1
/c, (1), while the second cry-

stallises in the triclinic space group P1̄ (2). The dihydrate

3 crystallises in the triclinic space group P1̄. Since the

three concomitantly crystallised forms could not be iden-

tified by their crystal habits, their discovery was an unex-

pected result of searching for a suitable crystal before a

routine X-ray data collection. The reaction was repeated

several times to confirm the reproducibility of the synthe-

sis. The product was additionally characterised by X-ray

powder diffraction and the simulated powder diffraction

patterns and a powder diffraction pattern of the reaction

product were compared (Figure 1). 

The comparison of the measured diffractogram with

the diffraction patterns simulated for the three known struc-

Figure 1. Comparison of the measured powder diffraction pattern of the reaction product and the simulated diffraction patterns of the two poly-

morphs and the dihydrate.
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tures confirmed the presence of polymorph 1 and the dihy-

drate 3 in the reaction product. Though the structure of

polymorph 2 has been undoubtedly determined, its presen-

ce in the bulk material obtained with the crystallisation

could not be neither confirmed nor dismissed by X-ray

powder diffraction. This, however, does not negate the exi-

stence of the second polymorphic form. Its content was

simply too low to be undoubtedly detected by powder dif-

fraction.

3. 1. Molecular Structures of CoCl2(3PM)4
in 1, 2 and 3
In general, the molecular structures of Co-

Cl
2
(3PM)

4
are similar in all three compounds. A molecu-

le of 1 is depicted in Figure 2. A consistent atom labelling

scheme was used for all three compounds. The Co ion is

located on the inversion center and is coordinated by four

3-pyridinemethanol ligands and two chlorido ligands for-

ming elongated octahedral arrangement. The two crystal-

lographically distinct 3PM ligands are coordinated in

monodentate fashion through endocyclic nitrogen atom.

The chlorides are occupying the axial sites. The selected

geometric parameters are listed in Table 2. While the

Co–N distances are comparable for the two distinct li-

gands (2.2050, 2.2016 Å) in 3, they differ for 0.03 Å and

0.08 Å in 1 and 2, respectively. The Co–Cl distance in 2
(2.5167(5) Å) is a bit longer than the corresponding va-

lues of 2.4874(4) and 2.4844(6) Å for compounds 1 and

3, respectively. The molecular entities, however, differ in

the orientation of 3-pyridinemethanol ligands. The super-

position of 1 and 2 and the superposition of 1 and 3 are

presented in Figure 3.

3. 2. Packing

The most striking difference in the molecular struc-

tures of the two polymorphs (beside the rotation of the

pyridine ring) is the orientation of the hydroxymethyl

Figure 2. ORTEP view of CoCl
2
(3PM)

4
molecule in 1. Thermal el-

lipsoids are drawn at the 25% probability level. Only the atoms of

the asymmetric unit are labelled. Due to the similarity of the mole-

cular entities the labelling scheme pertains also to 2 and 3. 

Figure 4. A layer of molecules in polymorph 1 connected by

hydrogen bonds between the hydroxyl groups viewed along a axis

(left) and formation of a three-dimensional structure through addi-

tional O–H···Cl hydrogen bond (right) viewed along c axis.

Figure 3. Left: Superposition of CoCl
2
(3PM)

4
molecules in 1

(black) and 2 (red). Center: Superposition of CoCl
2
(3PM)

4
molecu-

les in 1 (black) and 3 (blue). Right: Superposition of CoCl
2
(3PM)

4

molecules in 2 (red) and 3 (blue). Hydrogen atoms were omitted for

clarity.

Table 2. Selected bond lengths (Å) and angles (°) for 1, 2 and 3.

1 2 3
Co1–N21 2.1886(13) Co1–N21 2.1559(15) Co1–N21 2.2050(19)

Co1–N11 2.2345(13) Co1–N11 2.2367(16) Co1–N11 2.2016(19)

Co1–Cl1 2.4874(4) Co1–Cl1 2.5167(5) Co1–Cl1 2.4844(6)

N21–Co1–N11 83.78(5) N21–Co1–N11 94.95(6) N21–Co1–N11 86.13(7)

N21–Co1–Cl1 89.77(4) N21–Co1–Cl1 89.56(4) N21–Co1–Cl1 88.80(5)

N11–Co1–Cl1 91.31(4) N11–Co1–Cl1 91.47(4) N11–Co1–Cl1 90.61(5)
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groups attached to the ring of the 3PM ligands. This af-

fects the possible formation of hydrogen bonds and results

in different packing arrangement. In the monoclinic poly-

morph 1, two types of H-bonds are observed. One hydrox-

yl group (O1B–H1B) acts as a donor to a hydroxyl oxy-

gen atom O1A of the neighbouring molecule. Taking into

account the symmetry of the crystal, 2D-layers are formed

which are oriented parallel to the face C. Hydroxyl group

O1A–H1A connects the layers into 3D network through

the additional hydrogen bond to the chloride ion of the ad-

jacent molecule (Figure 4). Details of the hydrogen-bon-

ding geometry are listed in Table 3. 

Packing of the polymorph 2 is governed by the same

type of hydrogen bonds as observed in 1. Different orien-

tation of the hydroxymethyl tail and the overall crystal

symmetry results in the formation of 2D layers. The hy-

droxyl group O1B–H1B serves as a donor to the hydroxyl

oxygen O1A of the adjacent molecule, related by the in-

version center. The result is the formation of the infinite

chains running along the ac diagonal. The chains are furt-

her connected through O1A–H1A···Cl1 into 2D layers al-

most perpendicular to the ac diagonal.

The two polymorphs have slightly different densi-

ties of 1.563 and 1.519 g/cm3 for polymorph 1 and 2, res-

pectively. The energetically most stable arrangement of

molecules is expected to have the strongest interactions

between the molecules, the most efficient packing and

hence the highest density. According to the ’density rule’

one can conclude that the polymorph 1 is more stable than

2 which is in agreement with the observation of very low

content of polymorph 2 in the bulk crystalline product ob-

tained from the reaction mixture.8,19–22

The crystal form 3 contains one water molecule

per asymmetric unit (two per molecule) which is inclu-

ded in the hydrogen-bonding network. No interactions

were observed between the two hydroxyl groups, howe-

ver one (O1A–H1A) interacts with a chloride from the

adjacent molecule. The position of hydrogen atoms of a

water molecule could not be determined, therefore no

H-bond geometry is available. However, water molecule

is included in hydrogen bonding network, which can be

draw from the distances of water oxygen atom to the

neighbouring atoms. The shortest distances are listed in

Table 3. The O1A–H1A···Cl1 hydrogen bond connects

the molecules into linear chains running along the b ax-

is. Further bonding includes water molecule, conse-

quently three-dimensional H-bonded network is for-

med. (Figure 6).  

Figure 5. A perpendicular view of a two dimensional layer of

hydrogen-bonded CoCl
2
(3PM)

4
molecules in polymorph 2.

Figure 6. Three dimensional H-bonded network in 3, viewed along

a axis. D···A contacts are drawn as red dotted lines. Hydrogen

atoms are omitted. 

Table 3. Hydrogen bond distances (Å) and angles (°) in 1, 2 and 3.

Due to the fact that the positions of the hydrogen atoms of the wa-

ter molecule in 3 could not be refined properly, only donor-accep-

tor distances of potential hydrogen bonds are tabulated.

D–H···A D–H H···A D···A D–H···A
1
O1B–H1B···O1Ai 0.79(3) 2.01(3) 2.7939(19) 174(2)

O1A–H1A···Cl1ii 0.82(2) 2.35(3) 3.1601(13) 172(2)

2
O1A–H1A···Cl1iii 0.79(3) 2.42(3) 3.1997(16) 173(3)

O1B–H1B···O1Aiv 0.82(4) 1.96(4) 2.784(3) 176(4)

3
O1A–H1A···Cl1iii 0.84 2.23 3.0706(17) 176

O1W ···O1B 2.702(3)

O1W ···O1Av 2.783(3)

O1W ···O1Wvi 2.744(4)

Symmetry codes: (i) x + 1, –y + 1/2, z – 1/2; (ii) –x, –y, – z + 1; (iii)

–x, –y + 1, –z; (iv) –x – 1, –y, –z – 1; (v) x, y – 1, z; (vi) –x + 1, –y –
1, –z + 1

The packing arrangements of all three forms are ad-

ditionally stabilised by parallel displaced π···π stacking

interaction between the symmetry related pyridine rings.

In 1 this interaction connects the molecules into chains

propagating along the c axis In 2, a similar π···π stacking

interaction between the symmetry related pyridine rings

connects molecules belonging to the neighbouring layers
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formed by hydrogen bonding in chains propagating along

the b axis. In 3, the parallel displaced π···π stacking inte-

raction again connects the molecules in chains propaga-

ting along the b axis. The interactions are analogous to

those in the triclinic polymorph 2. Additionally, T-shaped

C–H··· π hydrogen bonds between the aromatic C–H mo-

iety of the N11···C16 pyridine ring and the N21···C26

pyridine ring belonging to a neighbouring molecule help

to stabilise all three crystal forms. The donor-acceptor di-

stances are: 3.558(17) Å in the monoclinic polymorph 1,

3.605(3) Å in the triclinic polymorph 2 and 3.587(3) Å in

the dihydrate 3.

4. Conclusions

Our research, originally aimed to the preparation of

new polynuclear coordination compounds with simple

pyridine alcohol ligands, failed. Instead two new poly-

morphs and a dihydrate of cobalt chloride with 3-pyridi-

nemethanol were discovered. The structures of the two

concomitantly crystallised forms are herein compared re-

vealing their significantly different molecular geometries

and packing arrangements.

5. Supplementary Material

CCDC 1020901, CCDC 1020902 and CCDC

1020903 contain the supplementary crystallographic data

for this paper. The data can be obtained free of charge

from The Cambridge Crystallographic data centre via
www.ccdc.cam.ac.uk/data/request/cif.
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Povzetek
Pripravili smo nov monomeren kobaltov klorid z enostavnim piridinskim alkoholom 3-piridinmetanolom (3PM) kot

enoveznim ligandom. Spojina CoCl
2
(3PM)

4
hkrati kristalizira v treh razli~nih oblikah: v dveh polimorfnih oblikah, trin-

klinski (P1̄) in monoklinski (P2
1
/c), ter kot dihidrat v triklinski prostorski skupini P1̄. Strukture se razlikujejo po pro-

storski orientaciji 3PM ligandov v molekulah CoCl
2
(3PM)

4
in posledi~no tudi po razporeditvi monomernih enot v kri-

stalni strukturi. Vse tri strukture so bile dolo~ene pri 150K.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 ()
  /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 <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 <>
    /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.)
  >>
  /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


