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METHOD OF OBTAINING 6-ETHOXYCARBONYLMETHYL-
SULFINYL-2,3-DIHYDROXY-1,2,3,4-TETRAHYDROPYRIDINE

L. Krasnova'*, A. Krauze', S. Belyakovl, and G. Duburs'

Oxidation of the sulfur atom in methyl 4-(2-chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfanyl-
2-methyl-1,4-dihydropyridine-3-carboxylate with m-chloroperbenzoic acid in dichloromethane gave
methyl 4-(2-chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfinyl-2,3-dihydroxy-2-methyl-1,2,3,4-tetra-
hydropyridine-3-carboxylate. The structure of the compound obtained was identified by 'H NMR
spectroscopy and by X-ray structural analysis.

Keywords: 6-alkylsulfanyl-1,4-dihydropyridine, 6-alkylsulfinyl-2,3-dihydroxy-1,2,3,4-tetrahydropyridine,
1,4-dihydropyridine, oxone, m-chloroperbenzoic acid.

It is known that 6-alkylsulfanyl-1,4-dihydropyridines show antioxidant [1, 2], antiradical [3], hepato-
protective [4], cardiovascular [5], and hypotensive [6] activity. The aim of this study was to attempt a selective
oxidation of the sulfur atom in methyl 4-(2-chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfanyl-2-methyl-
1,4-dihydropyridine-3-carboxylate (1) because it is known that oxidation of the sulfur atom can cause a change
in the biological activity of the compounds obtained. Hence, for example, the medication ampicillin (a sulfanyl
derivative of penicillanic acid) is an antibiotic [7], whereas sulbactam (penicillanic acid sulfone) is an inhibitor
of the B-lactamase responsible for the development of bacterial resistance to f-lactam antibiotics [8].

Different methods for the oxidation of a sulfur atom in sulfur-containing organic compounds have been
reported in the literature, involving the use of fert-butyl peroxide, benzoyl peroxide, m-chloroperbenzoic acid
(MCPBA) [9, 10], various peroxy acid salts [11-14], and hydrogen peroxide [15-18]. None the less, examples of
the oxidation of the sulfur atom of 6-alkylsulfanyl-1,4-dihydropyridines to the corresponding sulfoxides and
sulfones have not been reported in the literature.

In the development of the method for oxidizing the sulfur atom of 1,4-dihydropyridine alkylsulfanyl
derivatives and for studying the features of the process we have chosen MCPBA and oxone
(2KHSO5-KHSO4°K;S0,) as oxidants. Methyl 4-(2-chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfanyl-
2-methyl-1,4-dihydropyridine-3-carboxylate (1) was chosen as model substrate. Hence MCPBA in dichloro-
methane gave the methyl 4-(2-chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfinyl-2,3-dihydroxy-2-methyl-
1,2,3,4-tetrahydropyridine-3-carboxylate (2).

There apparently occurs an initial oxidation of the sulfanyl group to sulfoxide, and the 2,3-dihydroxy-
1,2,3,4-tetrahydropyridine 2 is formed in the second stage. With the aim of confirming this proposal it was
decided to use oxone as the oxidant, and this led to an 82% yield of the 6-ethoxycarbonylmethylsulfinyl-
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1,4-dihydropyridine 3. Further oxidation of this compound using MCPBA gave the diol 2 in 56% yield.
Oxidation of a double bond in compound 3 occurs as an electrophilic attack by the hydroperoxide group of the
MCPBA on the C(2)=C(3) double bond. The reaction occurs regioselectively at only one double bond since the
electron density of the C(5)=C(6) bond is lower due to the negative inductive effect of the substituents.
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We have proposed two possible routes to formation of the 2,3-dihydroxy-1,2,3,4-tetrahydropyridine 2.
First, the cyclic transition state 4 can be converted to epoxide 5 which then opens under the influence of
NaHCO;s to give the diol 2 (route a). Alternatively, according to the authors of the study [19], the transition state
4 is converted to the unstable derivative 6, which loses a m-chlorobenzoyl residue in the presence of NaHCO; to
form compound 2 (route b).
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Oxidation of the sulfur atom rather than the 1,4-dihydropyridine ring is indicated by the retention of the
4-CH proton signal in the '"H NMR spectra of derivatives 2 and 3, which experiences a marked shift to low
fields. In addition, comparison of the spectrum of compound 1 with those of compounds 3 and 2 shows a shift
of the signals of the CH, group protons bound to the sulfur atom from 3.50 to 3.72 and to 4.12 ppm,
respectively. The 'H NMR spectrum of compound 2 shows signals for the two hydroxyl groups at 4.61 and 6.28
ppm, together with hydroxyl group stretching vibrations at 3413 and 3501 cm™ in the IR spectrum. Moreover,
the structure of the 2,3-dihydroxy-6-ethoxycarbonylmethylsulfinyl-1,2,3,4-tetrahydropyridine 2 has been
confirmed by X-ray structural analysis (Fig. 1).
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Fig. 1. Molecular structure of compound 2 with atoms represented by thermal vibration ellipsoids of 50%
probability.

According to the results of the X-ray structural analysis, the heterocycle of molecule 2 has an
"envelope" type conformation. The atoms N(1), C(2), C(3), C(4), and C(6) lie in a single plane within
experimental error but the C(5) atom deviates from this plane by 0.679(4) A. The dihedral angle between the
planes formed by the atoms N(1), C(2), C(3), C(4), C(6) and C(4), C(5), C(6) is 131.7°. The crystal structure
shows a system of OH--O and NH--O type intermolecular hydrogen bonds, through which molecules are
combined as centrosymmetric associates. Through the O(24)—H--O(26) bond (distance between atoms O(24)
and O(26) 2.820(3) A, H--O(26) hydrogen bond length 1.98 A, O(24)—H---O(26) angle 146°) the molecules are
combined relative to a (0.5, 0.5, 0.5) inversion center. Through the N(1)—H--O(8) bond (distance between the
N(1) and O(8) atoms 2.912(3) A, H--O(8) hydrogen bond length 1.97 A, N(1)-H--O(8) angle 165°) the
molecules are combined relative to a (0, 0.5, 0) inversion center. The lengths of the hydrogen bonds correspond
to medium strength bonds [20].

Hence we have carried out, for the first time, the oxidation of the sulfur atom of a 6-alkylsulfanyl-1,4-di-
hydropyridine with retention of its hydrogenated structure. Under various reaction conditions it was possible to
prepare two compounds previously unreported in the literature, viz. 2,3-dihydroxy-1,2,3,4-tetrahydropyridine
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and 6-ethoxycarbonylmethylsulfinyl-1,4-dihydropyridine. A possible mechanism is proposed for the formation
of the 2,3-dihydroxy derivative obtained.

EXPERIMENTAL

IR spectra were recorded on a Perkin Elmer 580B spectrometer using nujol. 'H NMR spectra were
recorded on a Varian Mercury-200 instrument (200 MHz) using CDCIl; (compounds 1 and 3) or DMSO-d,
(compound 2) with HMDS as internal standard (6 0.05 ppm). Elemental analysis was performed on a Carlo Erba
1108 analyzer. Monitoring of the reaction progress was carried out by TLC on Merck Kieselgel plates using
CHCl;-hexane—acetone (2:1:1) as eluent and UV visualization. Melting points were determined on a Boetius
hot stage apparatus. Reagents and materials used in the experiments came from the Acros and Aldrich
companies.

Methyl 4-(2-Chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfanyl-2-methyl-1,4-dihydropyridine-
3-carboxylate (1). Ethyl bromoacetate (0.12 ml, 1.09 mmol) was added to a solution of piperidinium 4-(2-chloro-
phenyl)-5-cyano-3-methoxycarbonyl-2-methyl-1,4-dihydropyridine-6-thiolate [21] (0.40 g, 1.00 mmol) in EtOH
(10 ml). The mixture obtained was heated to reflux, maintained at reflux for 2 min, and then stirred at room
temperature for 30 min. The precipitate formed was filtered, washed with EtOH (3-5 ml, cooled to 0°C), and
dried at 70°C. Yield 0.28 g (69%). White crystals; mp 105-107°C. IR spectrum, v, cm™: 3225, 3180, 3080
(NH), 2200 (C=N), 1700, 1678 (C=0). 'H NMR spectrum, &, ppm (J, Hz): 1.28 (3H, t, J = 7.0, CH,CHs); 2.34
(3H, s, 2-CHz3); 3.50 (3H, s, COOCH5;); 3.50 (2H, q, J = 16.0, SCH,); 4.22 (2H, q, J = 7.0, CH,CH3); 5.24 (1H,
s, 4-CH); 6.99-7.29 (4H, m, H Ar); 8.51 (1H, s, NH). Found, %: C 55.68; H 4.71; N 6.65; S 8.11.
C19H9CIN,0O,S. Calculated, %: C 56.09; H 4.71; N 6.88; S 7.88.

Methyl 4-(2-Chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfinyl-2-methyl-1,4-dihydropyri-
dine-3-carboxylate (3). A solution of oxone (1.84 g, 3.00 mmol) in water (150 ml) was cooled to 0°C, and a
solution of the sulfanyl derivative 1 (0.40 g, 0.98 mmol) in EtOH (10 ml) was added with vigorous stirring. At
the end of the process the flaky precipitated product was filtered off and recrystallized from EtOH. Yield 0.34 g
(82%). White crystals; mp 128-130°C. IR spectrum, v, cem™: 3191, 3083 (NH), 2211 (C=N), 1739 (C=0), 1674.
'"H NMR spectrum, 3, ppm (J, Hz): 1.27 (3H, t, J = 7.0, CH,CHs;); 2.40 (3H, s, 2-CHj3); 3.51 (3H, s, COOCH3);
3.72 (2H, q, J = 14.5, SOCH,); 4.23 (2H, q, J = 7.0, CH,CHj3); 5.35 (1H, s, 4-CH); 7.11-7.25 (4H, m, H Ar);
7.30 (1H, s, NH). Found, %: C 53.59; H 4.67; N 6.23. C,9H;9CIN,OsS. Calculated, %: C 53.96; H 4.53; N 6.62.

Methyl 4-(2-Chlorophenyl)-5-cyano-6-ethoxycarbonylmethylsulfinyl-2,3-dihydroxy-2-methyl-
1,2,3,4-tetrahydropyridine-3-carboxylate (2). A. A solution of the sulfanyl derivative 1 (0.81 g, 2 mmol) in
EtOH (10 ml) was cooled to -5°C. MCPBA (70%) (0.99 g, 4 mmol) in dichloromethane (25 ml) was added
dropwise, so that the reaction temperature did not exceed 0°C. At the end of the process the reaction mixture
was washed with saturated NaHCO; solution and water. The organic layer was separated, evaporated, and the
residue was recrystallized from EtOH. Yield 0.39 g (43%). Colorless crystals; mp 148-150°C. IR spectrum, v,
em™: 3501 (NH, OH), 3413, 3231, 2194 (C=N), 1739 (C=0), 1600. '"H NMR spectrum, &, ppm (J, Hz): 1.17
(3H, t, J=17.0, CH,CHs); 1.28 (3H, s, 2-CH3); 3.48 (3H, s, COOCHs); 4.12 (2H, q, J = 14.9, SOCH,); 4.17 (2H,
g, J=7.0 CH,CHj); 4.61 (1H, s, OH); 5.07 (1H, s, 4-CH); 6.28 (1H, s, OH); 7.01-7.42 (4H, m, H Ar); 8.09 (1H,
s, NH). Found, %: C 50.20; H 4.67; N 5.91; S 6.75. C;4H;,CIN,O,S. Calculated, %: C 49.95; H 4.63; N 6.13;
S 7.02.

B. A solution of the sulfinyl derivative 3 (0.85 g, 2.1 mmol) in EtOH (10 ml) was cooled to -5°C.
MCPBA (70%) (0.99 g, 4.0 mmol) in dichloromethane (25 ml) was then added dropwise so that the reaction
temperature did not exceed 0°C. At the end of the process the reaction mixture was washed with saturated
NaHCO; solution and water. The organic layer was separated, evaporated, and the residue was recrystallized
from EtOH. Yield 0.54 g (56%). The melting point and spectroscopic data were identical to those for the
product from method A.
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X-ray Structural Analysis of Compound 2. Single crystals of compound 2 (C;oH,;CIN,O5S,
M 456.91) were prepared by crystallization from EtOH and have trigonal symmetry. The unit cell parameters
were: a 7.8845(4), b 10.4197(5), ¢ 12.6602(5) A, o 89.489(3), 82.023(3), y 87.266(2)°, V 1028.87(8) A’, F(000)

476; 1 0.33 mm™, d.y 1.475 g-cm™; Z 2, space group P1. The intensities of 5032 independent reflections were
measured on a Bruker Nonius KappaCCD diffractometer (MoKo radiation, A 0.71073 A, graphite
monochromator) to 20, 57° at -80°C. Reflections (3253) with 1 >3c(/) were used in the calculation. The final
probability factor R was 0.047. The structure was solved using the DIRDIF program. Refinement was carried
out by least squares analysis in the full-matrix anisotropic approximation. The maXus program package [22]
was used for the calculation. The full crystallographic information for compound 2 has been placed in the
Cambridge Crystallographic Data Center as deposit CCDC 860565.

This work was carried out with the financial support of the European Regional Development Fund
(ERDF) within the project No. 2010/0227/2DP/2.1.1.1.0/10/APIA/VIAA/072.

REFERENCES

1. I. E. Kirule, A. A. Krauze, A. Kh. Velena, D. Yu. Antipova, G. Ya. Arnitsane, I. A. Vutsina and
G. Ya. Dubur, Khim-Farm. Zh., 26, No. 11/12, 59 (1992).

2. M. A. Fernandes, M. S. Santos, A. J. M. Moreno, L. Chernova, A. Krauze, G. Duburs, and
J. A. F. Vicente, Toxicol. In Vitro, 23, 1333 (2009).

3. D. Tirzite, A. Krauze, A. Zubareva, G. Tirzitis, and G. Duburs, Khim. Geterotsikl. Soedin., 902 (2002).
[Chem. Heterocycl. Compd., 38, 795 (2002)].

4. A. A. Krauze, A. G. Odinets, A. A. Verreva, S. K. Germane, A. N. Kozhukhov, and G. Ya. Dubur,
Khim-Farm. Zh., 25, No. 7, 40 (1991).

5. A. A. Krauze, R. O. Vitolinya, M. R. Romanova, and G. Ya. Dubur, Khim-Farm. Zh., 22, 955 (1988).

6. A. A. Krauze, J. E. Pelcher, R. O. Vitolina, M. J. Selga, 1. O. Petersone, Z. A. Kalme, A. A. Kimentis,
and G. J. Dubur, WO Pat. Appl. 8803529.

7. R. J. Bulger, M. D. Kirby, and M. M. William, Am. J. Med. Sci., 246, 717 (1963).

8. M. A. Totir, M. S. Helfand, M. P. Carey, A. Sheri, J. D. Buynak, R. A. Bonomo, and P. R. Carey,
Biochemistry, 46, 8980 (2007).

9. G. W. Mushrush, E. J. Beal, D. R. Hardy, R. N. Hazlett, and D. G. Mose, Fuel, 73, 1481 (1994).
10. A. K. Mohanakrishnan and N. Ramesh, Tetrahedron Lett., 46, 4231 (2005).
11. V. Prasad and P. Newallis, US Pat. Appl. 6437189.
12. A. McKillop and J. A. Tarbin, Tetrahedron, 43, 1753 (1987).
13. K. K. Banerji, Tetrahedron, 44, 2969 (1988).
14. B. M. Trost and D. P. Curran, Tetrahedron Lett., 22, 1287 (1981).
15. K. Jeyakumar and D. K. Chand, Tetrahedron Lett., 47, 4573 (2006).
16. A. R. Supale and G. S. Gokavi, Catal. Lett., 124, 284 (2008).
17. Y. Yamanoi and T. Imamoto, J. Org. Chem., 62, 8560 (1997).
18. A. Ghorbani-Choghamarani and J. Zeinivand, J. Iran. Chem. Soc., 7, 190 (2010).
19. R. Lavilla, X. Baron, O. Coll, F. Gulléon, C. Masdeu, and J. Bosch, J. Org. Chem., 63, 10001 (1998).

20. G. Gilli in: C. Giacovazzo (editor), Fundamentals of Crystallography, 2" Ed., Oxford Science
Publications, Oxford (2002), p. 590.

21. A. Krauze, L. Chernova, M. Vilums, L. Sile, and G. Duburs, Heterocycl. Commun., 12, 281 (20006).

22. S. Mackay, C. J. Gilmore, C. Edwards, N. Stewart, and K. Shankland, MaXus, Computer Program for
the Solution and Refinement of Crystal Structures, Bruker Nonius, The Netherlands, MacScience, Japan
& The University of Glasgow, Scotland (1999).

1486



	Keywords: 6-alkylsulfanyl-1,4-dihydropyridine, 6-alkylsulfinyl-2,3-dihydroxy-1,2,3,4-tetrahydropyridine, 1,4dihydropyridine, oxone, m-chloroperbenzoic acid.
	EXPERIMENTAL
	REFERENCES


<<
  /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 /Error
  /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 150
  /ColorImageMinResolutionPolicy /OK
  /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 0.76
    /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 /OK
  /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 0.76
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [594.000 792.000]
>> setpagedevice


