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Abstract

The [2]pseudorotaxane of cucurbit[6]uril (Q6) with 1,6-bis(imidazol-1-yl)hexane dihydrobromide was synthesized
and its crystal structure was described. The structure of [2]pseudorotaxane was mainly stablized by host—guest C—
H-O interactions. Self-assembly of the [2]pseudorotaxane produces infinite one-dimensional chains with inter-

molecular N-H--O, C-H--O, and =7 interactions; thus, a linear non-covalent pseudopolyrotaxane is formed.

Introduction

The pseudorotaxane and rotaxane have attracted more
and more attention in recent years because of their
interesting structures and properties, as well as potential
applications for molecular devices [1]. Pseudorotaxane is
a type of supramolecular assembly that consists of a cyclic
molecule (the “wheel”), that is host and a threadlike
molecule (the “axle”), that is guest [2]. There are lot of
works about rotaxanes, pseudorotaxanes and polyro-
taxanes based on cucurbit[z]urils [3], which are cyclic
methylene-linked glycoluril oligomers abbreviated as Qn
(n=5-10), and possess characteristic annular shape, with
two carbonyl-fringed portals [4]. However, the linear
pseudopolyrotaxanes based on cucurbiturils via weakly
intermolecular hydrogen bonds and 77 interactions are
few, the known only one was reported by Kim ez al. in
1996 [3k]. Most recently, Shen ez al. have developed a new
type bisimidazolyl groups [2] and [3]pseudorotaxane
composed of f-cyclodextrin [5]. Herein, we report a de-
tailed crystal structure study of a [2]pseudorotaxane
prepared from 1,6-bis(imidazole-1-yl)hexane dihydrobr-
omide(A) [6] with the cucuribit[6]uril (Scheme 1). The
guest threads the host molecule forming the [2]pseud-
orotaxane [7], which self-assembly produces a linear
pseudopolyrotaxane by intermolecular N-H--O, C—H--O
[8], and 7-x [9] interactions.

Results and discussion

Single crystal X-ray analysis of the good quality crystals
revealed a monoclinic crystal lattice with a P2,/c space
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group [10]. All atomic positions are well resolved in the
crystal lattice. The crystal structure was showed in
Figure 1. The guest molecule threaded the host molecule
of CBJ[6] to form the [2]pseudorotaxane. The hexane
chain moieties are located partly inside the cavity and
the protonated imidazole rings resided outside the por-
tal. The '"H NMR spectrum characterized the structure
of the 1:1 complex being proved only one set of signals
(Figure 2). Atom C6 of the guest molecule disordered
over two sites related to each other by an inversion
center, with a ratio of 0.55(2):0.45(2) for the major and
minor components, respectively. The two portal planes
of 0O1/02/03 and O4/05/06 have an average distance
of ~6.180 A. The length (N1-*N1A) of the guest mole-
cule chain is ~8.186 A. The NI atom of the imidazole
ring deviating from the plane of O4/05/06 is ~0.897 A.

As shown in Figure 1b, the guest molecule is threa-
ded through the center of the host CB[6] and bound by
means of ten significant guest-host C—H-+O hydrogen
bonds between the guest [atoms C1, C3, C4, C5 acting
donors] and host molecules [the carbonyl O3, O4 and
OS5 playing as acceptors] with H~O distance range at
2.36-2.54 A. The detail hydrogen bonds information
listed in Table 1.

Intermolecular interactions play an important role
in the formation of stable and structurally well-defined
supramolecular structures [11]. Especial host—guest
interactions have received much attention recently [12].
In the crystal structure, there are three significant
interactions formed between the [2]pseudorotanxane
molecules: (i) n~n stacking [9]. It is very noteworthy
and significant that there is a face-to-face 77 inter-
actions (at: —x, 1-y, —z) between the imidazole rings in
one [2]pseudorotaxane and those in the next, the mean
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Scheme 1. The host CB[6] and the guest molecule A. A = 1,6-bis(imi-
dazol-1-yl)hexane dihydrobromide.

imidazole/imidazole ring plane separation being 3.29 A
and the distance between the centroids of the facing
imidazole rings being 3.976(2) A. More significantly,
the interaction assembled the [2]pseudorotaxane mole-
cules into an extended chain-like structure along ¢ axis;
thus, a highly ordered linear pseudopolyrotaxane [13] is
formed (Figure 3). (ii) The [2]pseudorotaxane mole-
cules are also connected via intermolecular C—H-O
and N-H--O hydrogen bonds between the guest mol-
ecule of one [2]pseudorotaxane and the host molecule
(CBJ[6]) of the other [2]pseudorotaxane. Specifically,
atom C2 of the imidazole ring was linked to the car-
bonyl O1 atom [H2A-O1 2.50 A, C2--0O1 3.380(4) A,
and OJC2-H2A--O1 157°]; N2-H2--O2 hydrogen bonds
with the N2 atoms of one guest molecule acting as a
donor and the carbonyl O2 atoms from the other host
molecule playing as acceptors were formed with
H2-02 1.98 A, N2--02 2.778(4) A, and N2-H2-02
151°. The two interactions steadied the formation of

the infinite linear pseudopolyrotaxane chain shown in
Figure 3 (Table 2). The host CB[6] molecule inclines
75.94° to the guest w7 array and the separation
between neighboring CB[6] molecules is 12.578 A.
Though these three interactions link the [2]pseudoro-
taxane molecules into linear pseduopolyrotaxane
formation, the self-assembly process can be driven by
weak intermolecular n-m interactions instead of
hydrogen bonding when it was considered that the
crystals were obtained from its aqueous solution where
the possibility of the above-mentioned hydrogen bonds
acting as drivers should be low.

Conclusion

In summary, we synthesized a novel [2]pseudorotaxane
by reacting cucurbit[6]uril and 1,6-bis(imidazol-1-yl)
hexane dihydrobromide and investigated the solid
state self-assembly of the [2]pseudorotaxane using single
crystal X-ray analysis. The interpseudorotaxane
C-H--O hydrogen bonds make the structure of the
[2]pseudorotaxane to stabilize. The intermolecular
N-H:-O, C-H-O, and =7 interactions assembled the
host—guest molecule into a linear ordered superstructure
of pseudopolyrotaxane. This observation is helpful
to understanding the supramolecular chemistry of
[2]pseudorotaxane containing cucurbit[6]uril and other
CBs, and can provide useful guidance for developing the
order structures or materials even nanotubes [14] in the
fields of supramolecular chemistry, crystal engineering,
and materials chemistry as described by Isaacs ef al. in
the lastest one review [15]. Furthermore work is in
progress along this line.
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Figure 1. The crystal structure of [2]pseudorotaxane. (a) Side view the structure, all H atoms, Br™ anions, and solvent (H,O) are omitted for
clarity. (b) the host—guest interactions were showed. Only atoms involving hydrogen bonds were labeled. The minor disorder of C6 was omitted.
[C1-H1--04 (2.42 A, 140°); C3—-H3-+03 (2.36 A, 150°) at —x, 1y, 1-z; C4-H4A+04 (2.53 A, 145°); C4-H4B--0O5 (2.54 A, 122°); C5-H5A~03

(2.48 A, 168°) at —x, 1-y, 1-z].
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Figure 2. "H NMR (300 MHz, 25 °C) spectra in D,O. Top: the guest molecule A; Bottom: the [2]pseudorotaxane. The signals for the methylene

groups located inside CB[6] are shifted to higher field due to the shielding effected of CB. («-CH,: 4.05 to 3.73; f-CH,:1.71 to 0.96; y-CH,: 1.16 to
0.37).
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Figure 3. Thelinear superstructure formation of the pseudopolyrotaxaneis linked by C—-H--O, N-H-+O and =7 (Cg for imidazole ring; —x, 1-y, —z).

Table 1. Geometrical parameters (interatomic distances in A and bond angles in °) for host—guest hydrogen bonds in the molecular structure of
[2] pseudorotaxane®

D H-A D-H H-A D-A /AD-H~A)
Cl1-H1-04 0.94 242 3.194(4) 140
C3-H3-03' 0.94 2.36 3.208(5) 150
C4-H4A-04 0.98 2.53 3.380(5) 145
C4-H4B-05 0.98 2.54 3.163(5) 122
C5-H5A-03 0.98 248 3.445(5) 168

“Symmetry operators is (i) —x, 1-y, 1-z.

Table 2. Significant intermolecular interactions (interatomic distances in A and bond angles in °)*

D-H-~A D-H H-A D--A AD-H-A)
N2-H2--02" 0.87 1.98 2.778(4) 151
C2-H2A-0O11 0.94 2.50 3.380(4) 157

- , 3.976(2) -

47 actions for imidazole ring(Cg;) at —x, 1—y, —z. [Symmetry operators is (viii) x, y, =1 +z].



196
Acknowledgements

We gratefully acknowledge the National Natural Sci-
ence Foundation of China (No: 30470408, P. Yang) for
the financial support of this work.

References

1. (a) F.M. Raymo and J.F. Stoddart: Chem. Rev. 99, 1643 (1999);
(b) J.W. Lee, S. Samal, N. Selvapalam, H.-J. Kim, and K. Kim:
Acc. Chem. Rev., 36, 621 (2003); (c) K. Kim, N. Selvapalam, and
D.H. Oh: J. Incl. Phenom. Macro. 50, 31 (2004); (d) J.D. Badjic, V.
Balzani, A. Credi, S. Silvi, and J.F. Stoddart: Science 303, 1845
(2004).

2. H.Z. Zhang, E.S. Paulsen, K.A. Walker, K.E. Krakowiak, and
D.V. Dearden: J. Am. Chem. Soc. 125, 9284 (2003).

3. (a) D. Tuncel, and J.H.G. Steinke: Chem. Comm. 253 (2001); (b)
J.W. Lee, K. Kim, and K. Kim: Chem.Comm. 1042 (2001); (c) K.
Kim, W.S. Jeon, J.K. Kang, J.W. Lee, S.Y. Jon, T. Kim, and K.
Kim: Angew. Chem. Int. Ed. 42, 2293 (2003); (d) D. Whang, J.
Heo, C.-A. Kim, and K. Kim: Chem. Comm. 2361 (1997); (e) D.
Tuncel and J.H.G. Steinke: Chem.Comm. 1509 (1999); (f) W. L.
Mock, N.Y. Shih: J. Org.Chem. 51, 4440 (1986); (g) K.M. Park, D.
Whang, E. Lee, J. Heo, and K. Kim: Chem. Eur. J. 8, 498 (2002);
(h) D. Whang, Y.-M. Jeon, J. Heo, and K. Kim: J. Am. Chem.
Soc. 118, 11333 (1996); (i) E. Lee, J. Kim, J. Heo, D. Whang, and
K. Kim: Angew. Chem. Int. Ed. 40, 399 (2001); (j) Y. Tan, S.W.
Choi, J.W. Lee, Y.H. Ko, and K. Kim: Macromolecules 35, 7161
(2002); (k) Y.-M. Jeon, D. Whang, J. Kim, and K. Kim: Chem.
Lett. 503 (1996).

4. (a) W.A. Freeman, W.L. Mock, and N.Y. Shih: J. Am. Chem. Soc.
103, 7367 (1981); (b) A. Day, A.P. Arnold, R.J. Blanch, and B.
Sunshall: J. Org. Chem. 66, 8094 (2001); (c) J. Kim, L.-S. Jung, S.-
Y. Kim, E. Lee, J.-K. Kang, S. Sakamoto, K. Yamaguchi, and K.
Kim: J. Am. Chem. Soc. 122, 540 (2000); (d) K. Kim, N.
Selvapalam, and D.H. Oh: J. Incl. Phenom. Macro.Chem. 50, 31
(2004); (e) A.L. Day, R. J. Blanch, A.P. Arnold, S. Lorenzo, G.R.
Lewis, and I. Dance: Angew. Chem. Int. Ed. 41, 275 (2002).

5. X.-L. Shen, H.-L. Chen, F. Yu, Y.-C. Zhang, X.-H. Yang, and
Y.-Z. Li: Tetrahedron Lett. 45, 6913 (2004).

6. The guest molecule: Yeild 85%. 'H NMR (300 MHz, 25 °C,
D,0): § 8.53 (s, 2H), 7.31 (d, 4H), 4.05 (t, 4H, «-CH>), 1.71 (m,
4H, B-CH,), 1.16 (m, 4H, y-CH,); '*C NMR (300 MHz, D-0): §
136.60, 124.04, 121.96, 51.55, 31.40, 27.21; Elemental analysis
(caled. %): C, 37.89; N, 14.73; H, 5.26. Found: C, 37.66; N, 14.64;
H, 5.23.

7. General procedure for preparation of the [2] pseudorotaxane: A
solution of 1, 6-bis(imidazol-1-yl)hexane dihydrobromide (0.1 mmol)
in H,O (20 ml) was added CB[6] (0.1 mmol) in small portions and
the mixture was stirred for 24 h at 80 °C. The solution was
concentrated to 5 ml by evaporation. Addition of THF (30 ml) to
the solution produced a white precipitate, which was filtered and
dried in vacuum condition, affording the rotaxane complex. Yeild
76%. '"H NMR (300 MHz, 25 °C, D,0): 6 8.93 (s, 2H), 7.70 (s, 2H),
7.16 (s, 2H), 5.59 (d, 12H), 5.33 (s, 12H), 4.10 (d, 12H), 3.73 (t, 4H),
0.962 (m, 4H), 0.366 (m, 4H); '>*C NMR (300 MHz, D,0): 6 158.2,
137.6, 125.7, 119.2, 72.6, 53.7, 50.9, 29.7, 25.2; Elemental analysis
(CalCd. 00) for [C(,H6N402]6 : C12H13N4 - 2HBr - 8H201 C, 3789,
N, 25.78; H, 4.73. Found: C, 37.48; N, 25.42; H, 4.61.

8.

13.

14.

15.

(a) F.M. Raymo, M.D. Bartberger, K.N. Houk, and J.F. Stoddart:
J. Am.Chem.Soc. 123, 9264 (2001); (b) C. Dai, Z. Yuan, J.C.
Collings, T.M. Fasina, R.L. Thomas, K.P. Roscoe, L.M. Stimson,
D.S. Yufit, A.S. Batsanov, J.A.K. Howard, and T.B. Marder:
Cryst. Eng. Comm. 6, 184 (2004); (c) T. Steiner: Chem.Comm. 727
(1997).

. (a) P. Vishweshwar, A. Nangia, and V.M. Lynch: Cryst. Growth

Des. 3, 783 (2003); (b) A. Spitaleri, C.A. Hunter, J.F. McCabe,
M.J. Packer, and S.L. Cockroft: Cryst. Eng. Comm. 6, 489 (2004);
(c) S. Tsuzuki, K. Honda, T. Uchimaru, M. Mikami, and K.
Tanabe: J. Am. Chem. Soc. 124, 104 (2002); (d) F. Huang, L.
Zhou, JW. Jones, HW. Gibson, and M. Ashraf-Khorassani:
Chem. Commun. 2670 (2004); (¢) H. Adams, C.A. Hunter, K.R.
Lawson, J. Perkins, S.E. Spey, C.J. Urch, and J.M. Sanderson:
Chem. Eur. J. 7, 4863 (2001).

. The crystals suitable for single-crystal X-ray diffraction were grown

from its water solution evaporating at room temperature for over a
week. Crystallographic data were collected using a Bruker SMART
2000 CCD diffractometer with MoKo (41=0.71073 A). Intensities
were integrated using the SAINT program and corrected for
absorption and other effects using the SADABS program. Struc-
tures were solved and refined using the SHELXS-97 and SHELXL-
97 programs. All hydrogens were located in a difference Fourier map
and their geometry idealized, and refined by using a riding model
with O-H=0.85 A (s.u.=0.02) and Uiso(H)=1.2 Ueq(O). The
positions of hydrogen atoms, bonded to carbon atoms, were
idealized with their thermal parameters of 1.2 times those of
attached atoms. Crystal data for C3sH3¢N2401; - C1oHgNy - 8-
H,O - 2Br: crystal size 0.2 X 0.2 x 0.2, monoclinic, space group
P21/c (No.14). a=12.445(3) A, b=20.081(4) A, c=12.578(3) A,
B=113.088°, V=2891.6(10) A*, Z=2, T=203 K, Omax =25.01°,
11578 reflections measured, 5029 unique (R;,,=0.0412). Final
residual for 476 parameters and 5029 reflections with 7>2a(I):
=0.0440, wR,=0.0901 and GOF =0.872. CCDC 265575 con-
tains the supplementary crystallographic data for this paper. These
data can be obtained free of charge via www.ccdc.cam.ac.uk/
data_request/cif, or by contacting The Cambridge Crystallographic
Data Centre, 12, Union Road, Cambridge CB2 1EZ, UK; fax: +44-
1223/336-033; e-mail: data_request(@ccdc.cam.ac.uk.

. (a) S. Leininger, B. Olenyuk, and P.J. Stang: Chem. Rev. 100, 853

(2000); (b) L.A. Estroff, and A.D. Hamilton: Chem. Mater. 13,
3227 (2001).

. (a) L. Brunsveld, B.J.B. Folmer, E.W. Meijer, and R.P. Sijbesma:

Chem. Rev. 101, 4071 (2001); (b) K. Kim, D. Kim, J.W. Lee, Y.H.
Ko, and K. Kim: Chem. Comm. 848 (2004).

(a) S.W. Choi, J.K. Lee, Y.H. Ko, and K. Kim: Macromolecules
35, 3526 (2002); (b) M. Asakawa, P.R. Ashton, G.R. Brown, W.
Hayes, S. Menzer, J.F. Stoddart, A.J.P. White, and D.J. Williams:
Adv. Mater. 8, 37 (1996); (c) P.R. Ashton, P.J. Campbell, E.J.T.
Chrystal, P.T. Glink, S. Menzer, D. Philp, N. Spencer, J.F.
Stoddart, P.A. Tasker, and D.J. Williams: Angew. Chem. Int. Ed.
Engl. 34, 1865 (1995); (d) P.R. Ashton, E.J.T. Chrystal, P.J.
Campbell, P.T. Glink, S. Menzer, C. Schiavo, J.F. Stoddart, P. A.
Tasker, and D.J. Williams: Angew. Chem. Int. Ed. Engl. 34, 1869
(1995).

(a) K. Xia, T.-J. Hou, X.-J. Xu, and X.-H. Shen: Acta Phys.-Chim.
Sin. 20, 5 (2004); (b) G. Li and L.B. McGown: Science 264, 249
(1994).

J. Lagona, P. Mukhopadhyay, S. Chakrabarti, and L. Isaacs:
Angew. Chem. Int. Ed. 44, 4844 (2005).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


