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SYNTHESIS OF 5-ARYLIDENE-3-(4'-BROMO-
BENZYL)THIAZOLIDINE-2,4-DIONES

K. Popov-Pergal', M. Pergal’, J. Csanadi’, and D. Djokovic’

Potential antihistamines 5-arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-diones were synthesized using
S-arylidenethiazolidine-2,4-dione potassium salt and 4-bromobenzyl bromide in dry acetone. The log P
values are given for all the synthesized compounds.

Keywords: 5-arylidenethiazolidine-2,4-diones, partition coefficients, N-substitution.

Thiazolidinedione derivatives with a carbonyl group at positions 2 and 4 are an important group of
heterocyclic compounds with a diverse array of biological activities [1]. The thiazolidinedione derivatives have
been extensively studied chemically as well as biologically [2-4].

The greatest interest today centers around the derivatives of thiazolidine-2,4-dione, which can be used
for the treatment of diabetes, hyperlipidemia, hypercholesterolemia, and artherosclerosis [5, 6] as well as
antiallergy agents — antihistamines [7].

This paper attempts to obtain new derivatives of thiazolidine-2,4-dione containing the substructure
BrCsHs—CH,—N. The cited substructure is present the antihistamine Hibernon (1), and the substructure
BrCsH;s—CH,—X can be found in the antihistamines Bromadryl (2), Disomer (3), and Bromazine (4).
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Several new S-arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-diones were prepared using Scheme 1.

The synthesis of 5-arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-diones was performed in the following
steps. By condensation of 2,4-thiazolidinedione (5) with appropriate aldehydes, in the presence of morpholine as
a catalyst, 5-arylidenethiazolidine-2,4-diones 6 were obtained [8]. The S5-arylidene derivatives were

! Faculty of Forestry Science, University of Belgrade, Belgrade, Serbia and Montenegro; e-mail:
pergal@Eunet.yu. > Faculty of Science, Department of Chemistry, University of Novi Sad, Novi Sad, Serbia and
Montenegro. * Faculty of Chemistry, University of Belgrade, Belgrade, Serbia and Montenegro. Published in
Khimiya Geterotsiklicheskikh Soedinenii, No. 12, pp. 1854-1858, December, 2005. Original article submitted
July 14, 2004.

0009-3122/05/4112-1529©2005 Springer Science+Business Media, Inc. 1529



Scheme 1

KOH EtOH
%\‘\A\ _ AICHO %\

morpholme
benzene
5 6a-j
Ar S J Ar
s A
BrC,H,CH,Br 0" N
- 4/\— >
0 N 0 acetone
K+
7a-j Br

8a—j

6-8 a Ar= 4‘M€0C6H4, b Ar= 4-EtOC6H4, cAr= 3,4-(MeO)2C6H3,
dAr= 3,4-OCH2OC6H3, e Ar= 4-PhCH20C6H4, fAr= 4-M62NC6H4,
g Ar=4-BrC¢Hy,, h Ar = 5-methyl-2-furyl, i Ar=2-C4H;S, j Ar=3-C4H;3S

transformed into their potassium salts 7 using potassium hydroxide in ethanolic medium [9]. Treatment of salts 7
with 4-bromobenzyl bromide in acetone gave 5-arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-diones 8a-j.

A computer-assisted examination (with ACDLabs software: ChemSketch 5.0 and 3D Viewer) of the
structure of the synthesized compounds has given the following results.

The lengths of bonds in the substructure Csy=CH—C,om, for all derivatives differ from standard values.
The double bond is longer (1.35-1.37A), while the single bond is shorter (1.46-1.47A). These differences can be
explained by the delocalization of m-electrons through the whole substructure.

For the synthesized compounds we have established the value of log P, which is based on the octanol-
water partition coefficient. These coefficients correlate with membrane permeation and biological potential. The
obtained values are given in Table 1. Log P values of known antihistamines are given in Table 2.

By comparing log P values of synthesized 3-(4'-bromobenzyl) derivatives with known antihistamines
1-4, it can be observed that log P values of compounds 8¢,h,i and j are in the area of log P values of known
antihistamines.

TABLE 1. Log P Values of 5-Arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-

diones
Compound Arylidene log P
8a 4'-Methoxybenzylidene 4.89
8b 4'-Ethoxybenzylidene 5.43
8c 3'4'-Dimethoxybenzylidene 4.78
8d 3',4'-Methylenedioxybenzylidene 4.81
8e 4'-Benzyloxybenzylidene 6.55
8f 4'-Dimethylaminobenzylidene 5.06
8g 4'-Bromobenzylidene 5.72
8h 5'-Methyl-2’-furfurylidene 4.57
8i 2'-Thenylidene 4.63
8j 3'-Thenylidene 4.63
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TABLE 2. Log P Values of Known Antihistamines

Compound Antihistamines log P
1 Hibernon 4.12
2 Bromadryl 4.78
3 Disomer 3.57
4 Bromazine 4.43

EXPERIMENTAL

IR spectra (KBr) were recorded on Perkin—Elmer 457 spectrophotometer. 'H and *C NMR spectra were
obtained with Bruker AC 250E spectrometer (250 MHz) in CDCl; solution.
The potassium salts of the synthesized compounds were prepared according to our previous paper [9].
General Synthetic Procedure. 5-Arylidencthiazolidine-2,4-dione potassium salt (1 mmol) was
suspended in dry acetone (20 cm®) and 4-bromobenzyl bromide (1mmol) was added. The reaction mixture was
heated under reflux for 2 h, and after that filtered. Acetone was evaporated to dryness. The obtained crystals of
S-arylidene-3-(4'-bromobenzyl)thiazolidine-2,4-diones are recrystallized from 95% ethanol.
3-(4'-Bromobenzyl)-5-(4'-methoxybenzylidene)thiazolidine-2,4-dione (8a). Yield 28.44% (0.1051 g);
mp 161°C. IR spectrum, v, cem™: 3440, 1735, 1670, 1595, 1515, 1425, 1380, 1335, 1260, 1185, 1140. '"H NMR
spectrum, J, ppm (J, Hz): 3.81 (3H, s, OCHs;); 4.83 (2H, s, CH;N); 6.97 (2H, m AA', J,=8.8, J, = 0.4); 7.31
(2H, m AA', J,= 8.5, J, = 0.4); 7.44 (2Hyom, m BB', J; = 8.7, J, = 0.4); 7.45 (2H,om, m BB', J; = 8.4, J, =0.4);
7.85 (1H, s, =CH). >C NMR spectrum, &, ppm: 44.5 (1C, NCH,), 55.5 (1C, OCHj3), 114.8 (2C), 118.1, 122.3,
125.8, 130.6 (2C), 131.8 (2C), 132.2 (2C), 134.2 (2C), 161.6 (1C, qC), 166.2 (1C, C=0), 167.8 (1C, C=0).
Found, %: C 53.41; H 3.42; N 3.39; S 7.73. C3H4BrNO;S. Calculated, %: C 53.48; H 3.49; N 3.46; S 7.93.
3-(4'-Bromobenzyl)-5-(4'-ethoxybenzylidene)thiazolidine-2,4-dione (8b). Yield 30.88% (0.1123 g);
mp 142°C. IR spectrum, v, cm’™': 3410, 1740, 1685, 1590, 1510, 1355, 1330, 1260, 1180. 'H NMR spectrum,
o, ppm (J, Hz): 1.44 (3H, t, J = 7.1, CH3); 4.08 (2H, q, J = 7.1, CH,); 4.83 (2H, s, CH,N); 6.97 (2H, m AA',
J1=6.75,J,=0.4); 7.32 2H, m AA', J,= 6.7, J, = 0.4); 7.38-7.45 (4H,;om, m 2 x BB'); 7.85 (1H, s, =CH).
BC NMR spectrum, 8, ppm: 14.6 (1C, CH;), 44.4 (1C, NCH,), 63.8 (1C, OCH,), 115.2 (2C), 117.9, 122.3,
125.5, 130.6 (2C), 131.8 (2C), 134.2, 134.3, 161.0 (1C, qC), 166.2 (1C, C=0), 167.9 (1C, C=0). Found, %:
C 54.28; H 3.88; N 3.14; S 7.39. C145H;6sBrNO;S. Calculated, %: C 54.55, H 3.86, N 3.35, S 7.67.
3-(4'-Bromobenzyl)-5-(3',4'-dimethoxybenzylidene)thiazolidine-2,4-dione  (8c). Yield 33.33%
(0.1066 g); mp 167°C. IR spectrum, v, cm™: 3460, 2940, 1735, 1685, 1590, 1515, 1450, 1425, 1380, 1330,
1275, 1175. '"H NMR spectrum, o, ppm (J, Hz): 3.92 (3H, s, OCHj3); 3.93 (3H, s, OCHj;); 4.84 (2H, s, CH,N);
6.95 (1H, d, J=8.4); 6.99 (1H, d, J=2.0); 7.12 (1H, dd, J, = 8.4, J,=2.0); 7.32 (2H, m AA', J; = 6.7, J, = 0.4);
7.45 (m BB', 2H,rom); 7.85 (1H, s, =CH). °C NMR spectrum, &, ppm: 44.5 (1C, NCH,), 55.9 (1C, OCH3), 56.0
(1C, OCH;), 111.4, 112.3, 118.3, 122.4, 124.8, 126.0, 130.6 (2C), 131.9 (2C), 134.2, 134.5, 149.6, 151.3 (1C,
qC), 166.1 (1C, C=0), 167.8 (1C, C=0). Found, %: C 52.34; H 3.65; N 3.07; S 7.08. C;9H;sBrNO,S. Calculated,
%: C 52.54; H3.71; N 3.23; S 7.38.
3-(4'-Bromobenzyl)-5-(3',4'-methylenedioxybenzylidene)thiazolidine-2,4-dione (8d). Yield 39.23%
(0.1427 g); mp 174°C. IR spectrum, v, cm™: 3420, 1740, 1675, 1595, 1510, 1490, 1455, 1375, 1335, 1270,
1110. '"H NMR spectrum, 8, ppm (J, Hz): 4.84 (2H, s, CH,N); 6.05 (2H, s, OCH,0); 6.89 (1H, d, J = 8.1); 6.96
(1H, d, J = 1.7); 7.03 (1H, dd, J; = 8.1, J, = 1.7); 7.31 (2H, m AA', J, = 8.4, J, = = 0.4); 7.46 (2H, m BB',
Ji=8.4, J, =0.4); 7.80 (1H, s, =CH). °C NMR spectrum, &, ppm: 44.5 (1C, NCH,), 101.2 (1C, O—~CH,-0),
109.4 (2C), 118.8, 122.4, 126.7, 127.4, 130.7 (2C), 131.9 (2C), 134.1, 134.3, 148.6, 149.9 (1C, qC), 166.1 (1C,
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C=0), 167.7 (1C, C=0). Found, %: C 51.48; H 3.08; N 3.19; S 7.43. C;sH;,BrNO,S. Calculated, %: C 51.69;
H 2.89; N 3.35; S 7.67.
3-(4'-Bromobenzyl)-5-(4'-benzyloxybenzylidene)thiazolidine-2,4-dione (8e). Yield 42.33% (0.2033
g); mp 165°C. IR spectrum, v, cm™: 3410, 1745, 1685, 1600, 1515, 1365, 1340, 1260, 1185, 1000. '"H NMR
spectrum, d, ppm (J, Hz): 4.83 (2H, s, CH,N); 5.12 (2H, s, CH,0); 7.05 (2H, m AA', J, = 8.8, J,=10.8); 7.31
(2H, m AA', J, = 8.4, J, = 1.4); 7.35-7.47 (m, 9H,om); 7.85 (1H, s). *C NMR (DEPT), &, ppm: 44.5 (1C, NCH,),
70.2 (1C, OCH,), 115.7 (2C), 118.2, 122.4 (1C), 125.0, 127.4 (2C), 128.3, 128.7(2C), 130.7 (CH, Ar), 131.9
(2CH, Ar), 132.3 (2C), 134.2, 136.1, 160.7, 166.2 (1C, C=0), 167.9 (1C, C=0). Found, %: C 59.84; H 3.87;
N 2.80; S 6.46. Cp,H 3BrNO;S. Calculated, %: C 60.01; H 3.78; N 2.92; S 6.68.
3-(4'-Bromobenzyl)-5-(4'-dimethylaminobenzylidene)thiazolidine-2,4-dione (8f). Yield 45.41%
(0.1852 g); mp 194°C. IR spectrum, v, cm™: 3440, 1730, 1680, 1590, 1530, 1495, 1435, 1380, 1340, 1310,
1200, 1140. '"H NMR spectrum, 8, ppm (J, Hz): 3.06 (6H, s, N(CH:),); 4.83 (2H, s, CH,N); 6.72 (2H, m AA',
J1=838,,=1.8); 731 2H, m AA', J; =84, J,=1.4);, 7.37-7.50 (2 x d BB', 4H,;om); 7.83 (1H, s). 13CNMR
spectrum, 8, ppm: 40.0 (2C, N(CHjs),), 44.5 (1C, NCH,), 111.9 (2C), 120.5 (1C), 130.6 (2CH, Ar), 131.8 (2CH,
Ar), 132.6 (2C), 134.5, 135.3, 160.7, 166.5 (1C, C=0), 168.4 (1C, C=0). Found, %: C 54.50; H 4.18; N 6.59;
S 7.47. CoH7BrN,0O,S. Calculated, %: C 54.68; H4.11; N 6.71; S 7.68.
3-(4'-Bromobenzyl)-5-(4'-bromobenzylidene)thiazolidine-2,4-dione (8g). Yield 48.76% (0.2194 g);
mp 179°C. IR spectrum, v, cm™: 3420, 1740, 1680, 1610, 1585, 1490, 1425, 1380, 1340, 1145, 1110. '"H NMR
spectrum, o, ppm (J, Hz): 4.85 (2H, s, CH,N); 7.32 (2H, m AA', J, = 8.5, J, = 1.4); 7.35 2H, m AA', J, = 8.4,
J=1.4); 7.47 2Huem, m BB', J, = 8.4, J, = 1.4); 7.61 (2Huom, m BB, J1=8.5, J, = 1.4); 7.83 (1H, s, =CH).
C NMR (DEPT), 8, ppm (J, Hz): 44.7 (1C, NCH,), 122.0 (1C), 122.5, 125.2, 130.7 (CH, Ar), 131.4 (CH, Ar),
131.9 (CH, Ar), 132.0, 132.5 (CH, Ar), 132.9 (CH), 133.9, 165.8 (1C, C=0), 167.2 (1C, C=0). Found, %:
C44.92; H2.34; N 3.01; S 6.73. C;H,;Br,NO,S. Calculated, %: C 45.06; H 2.45; N 3.09; S 7.08.
3-(4'-Bromobenzyl)-5-(5'-methyl-2'-furfurylidene)thiazolidine-2,4-dione  (8h). Yield 51.52%
(0.1970 g); mp 195°C. IR spectrum, v, cm™: 3420, 3040, 2920, 1735, 1680, 1620, 1570, 1520, 1490, 1435,
1380, 1330, 1200, 1140, 1110. '"H NMR spectrum, 8, ppm (J, Hz): 2.40 (3H, s, CHs); 4.81 (2H, s, CH,N); 6.19
(1Hfury1, d, J =3.4,); 6.71 (1Hgury1, d, J = 3.4); 7.30 (2Hurom, m AA', Ji= 8.4, J,=1.4); 7.45 (2Hyrom, m BB, J,= 8.4,
J, =1.4); 7.56 (1H, s5)."*C NMR spectrum, &, ppm: 14.2 (1C, CH;), 44.2 (1C, NCH,), 110.0, 116.8, 119.9, 125.0,
120.1, 122.3, 130.6 (2CH, Ar), 131.8 (2CH, Ar), 134.3, 148,3, 157.9, 166.0 (1C, C=0), 168.9 (1C, C=0).
Found, %: C 50.62; H 3.27; N 3.49; S 8.23. C;xsH;,BrNOsS. Calculated, %: C 50.81; H 3.20; N 3.70; S 8.48.
3-(4'-Bromobenzyl)-5-(2'-thenylidene)thiazolidine-2,4-dione  (8i). Yield 54.65% (0.2086 g);
mp 195°C. IR spectrum, v, cm’™: 3440, 1740, 1670, 1600, 1490, 1420, 1385, 1335, 1230, 1140, 1110. '"H NMR
spectrum, 9, ppm (J, Hz): 4.83 (2H, s, CH,N); 7.19 (1Hgenyi, dd, J1 = 4.9, J, = 3.4); 7.31 (2Hyom, m AA', J, = 8.4,
Jo» = 1.4); 7.40 (1Hgenyi, dd, J,=3.4, J, = 0.4); 7.45 (2Harom, m BB', J; = 8.4, J, = 1.4); 7.66 (1Hheny, dd, J; = 4.9,
J> = 0.4); 8.07 (1H, s). °C NMR spectrum, &, ppm: 44.6 (1C, NCH,), 110.0, 119.0, 122.4, 126.9, 128.6, 130.6
(2CH, Ar), 131.8 (2CH, Ar), 132.2, 133.5, 134.1, 137.5, 157.9, 165.4 (1C, C=0), 167.2 (1C, C=0). Found:
C47.19; H2.57; N 3.57; S 16.63. C;sH;(BrNO,S,. Calculated, %: C 47.38; H 2.65; N 3.68; S 16.86.
3-(4'-Bromobenzyl)-5-(3'-thenylidene)thiazolidine-2,4-dione (8j). Yield 55.48% (0.2118 g);
mp 173°C. IR spectrum, v, cm™: 3440, 1740, 1675, 1610, 1490, 1430, 1380, 1330, 1265, 1185, 1145, 1110.
"H NMR spectrum, o, ppm (J, Hz): 4.84 (2H, s, CH,N); 7.27 (1Hgpenys, dd, J; = 4.9, J, = 3.4); 7.31 (2Haroms
mAA', J, = 84, J, = 1.4); 7.40 (1Hgpenyi, dd, J; = 3.4, J, = 0.4); 7.46 (2Hu0om m BB', J,=8.4, J,=1.4); 7.61
(1Henyt, dd, J1=4.9, J, = 0.4); 7.90 (1H, s). 13C NMR spectrum, o, ppm: 44.6 (1C, NCHZ) 120.2, 122.4, 127.4,
127.6, 127.9, 130.4, 130.7 (2CH, Ar), 131.5, 131.9 (2CH, Ar), 134.1, 135.4, 157.9, 166.1 (1C, C=0), 167.4 (1C,
C=0). Found: C 47.45; H 2.72; N 3.61; S 16.66. C;sH;(BrNO,S,. Calculated, %: C 47.38; H 2.65; N 3.68;
S 16.86.

The authors are grateful to the Ministry of Science, Technologies and Development of Serbia for
financial support (Project 1694).

1532



REFERENCES

1. S. P. Singh, S. S. Parmar, K. Raman, and V. 1. Stenberg, Chem. Rev., 81, 175 (1981).

2. G. R. New Kome, and A. Nayak, Advances in Heterocyclic Chemistry, Acad. Press Inc., New York,
1979, 25, p. 83.

3. F. G. Brown, Chem. Rev., 61, 463 (1961).

4, Hong Woo Lee, Bok Young Kim, Joong Bok Ahn, Hoe Joo Son, Jac Wook Lee, Soon Kil Ahn, and
Chung Il Hong, Heterocycles, 57,2163 (2002).

5. P. Druzgala, P. G. Milner, and J. R. Pfister, US Pat. 2003027798; Chem. Abstr., 138, 153526 (2003).

6. N. A. Cetenko, D. T. Conor, R. J. Sorenson, A. C. Unangst, and S. R. Stabler, Eur. Pat. 0343643; Chem.
Abstr., 112, 235298 (1990).

7. K. Popov-Pergal, Z. Cekovic, and M. Pergal, Zh. Obshch. Khim., 61,2112 (1991).

8. K. Popov-Pergal, Z. Cekovic, and M. Pergal, Sulfur Lett., 9, 95 (1989).

1533



	Chemistry of Heterocyclic Compounds, Vol. 41, No. 12, 2005
	SYNTHESIS OF 5-ARYLIDENE-3-(4'-BROMO-
	BENZYL)THIAZOLIDINE-2,4-DIONES
	K. Popov-Pergal1, M. Pergal2, J. Csanadi2, and D. Djokovic3
	EXPERIMENTAL





<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


