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Abstract 
Novel 4-furyl substituted 3-imidazoline 3-oxides were synthesized by the reaction of 2-bromo-1-
(2-furanyl)ethanone oxime with aromatic amines and aldehydes, including formaldehyde, using 
one pot procedures involving the reactions of in situ formed α-amino oximes with aldehydes and 
also by one pot procedures involving the reactions of in situ formed imines with α-halo oximes. 
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Introduction 
 
Cyclic nitrones, which are heterocyclic compounds containing an azomethine N-oxide group, 
have a wide range of synthetic potentialities.1 This is due to the fact that, as in the case of 
heterocyclic N-oxides2, the N-oxide oxygen atom activates them with respect to electrophilic, 
nucleophilic and radical reagents. In addition, the ability of the nitrones to undergo 1,3- and 1,4-
cycloaddition reactions makes it possible to use them in the synthesis of various heterocyclic 
systems, including natural compounds.3,4 
 In the literature, some papers have been found about the substituted 3-imidazoline 3-oxides 
containing phenyl, methyl, methoxy, amino, nitro, nitroso, hydroxy groups as substituents at 
different positions.5 The synthesis of 1,4-diaryl and 1,2,4-triaryl imidazoline 3-oxides containing 
a phenyl ring as aryl groups have been reported6a-d and these N-oxides have been used as dipoles 
in [3+2] cycloaddition reactions with various dipolarophiles to obtain biologically important 
isoxazolidine and isoxazoline rings.7a-f 
 There is no data about the 4-furyl substituted 3-imidazoline 3-oxides in the literature. In the 
present work, a series of novel 4-furyl substituted 3-imidazoline 3-oxides have been synthesized 
and will be used as dipoles in [3+2] cycloaddition reactions in forthcoming studies because of 
the importance of the furan ring. Furan, as one of the representative five-membered heterocycles, 
is found in many naturally occurring compounds.8 Besides this, oxidation of furan rings gives 
useful intermediates for the synthesis of new compounds.9,10  
 

mailto:ozdenozel_guven@yahoo.com


General Papers                                                                                                              ARKIVOC 2007 (xv) 142-147 

ISSN 1551-7012                                                       Page 143                                                       ©ARKAT USA, Inc. 

Results and Discussion 
 
Monobromination of acetyl furan 1 produces 2-bromo-1-(2-furanyl)ethanone 211 (Scheme 1). 
Then, its reaction with hydroxylamine sulfate 3 yields 2-bromo-1-(2-furanyl)ethanone oxime 412. 
Substitution reaction of 2-bromo-1-(2-furanyl)ethanone oxime 4 with an aromatic amine 5 gives 
amino oxime 6 and the condensation reaction of amino oxime 6 with an aldehyde 7 affords an 
imino oxime 8. Cyclization reaction of this imino oxime 8 yields 4-furyl substituted 3-
imidazoline 3-oxides 9 in a similar way as in literature.6c The overall synthetic pathway is shown 
in Scheme 1 and the results are summarized in Table 1.  
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Scheme 1 
 
 Cyclizations were carried out in ethanol at room temperature. In the 1H NMR spectrum of 
nitrone 9a, CH3 protons belonging to a tolyl group gave a singlet at δ 2.20. CH2 protons at C-4 
and C-5 appeared as triplets at δ 4.65 and 5.25, respectively. Protons of the tolyl group show two 
doublets at δ 6.44 and 7.07. On the other hand, furyl group protons appeared as a doublet of 
doublets at δ 6.58; a singlet at δ 7.48 and a doublet at δ 7.79.  
 In the 1H NMR spectrum of 2-arylsubstituted nitrone 9b, CH3 protons belonging to the tolyl 
group gave a singlet at δ 2.15. CH2 protons at C-5 gave a doublet of doublets at δ 4.73 and 5.05, 
the CH proton between two nitrogen atoms at C-2 appeared as a doublet of doublets at δ 6.06. 
Protons of the tolyl group show two doublets at δ 6.43 and 6.95. On the other hand, furyl group 
protons appeared as a doublet of doublets at δ 6.54 and two doublets at δ 7.47 and 7.71, 
respectively. Protons of phenyl group appeared as multiplets at δ 7.30-7.37 and 7.51-7.57.  
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Table 1. 1,2-Diaryl-4-(2-furyl)-3-imidazoline-3-oxides (9a-h) 

R1 R2 Yield of  (9a-h) from 4 (%) Mp (oC)  
  Method A Method B  

9a 4-MeC6H4 H 20 50 194-198 
9b 4-MeC6H4 Ph 30 30 195-200 
9c 4-MeC6H4 4-MePh 58 55 164-166 
9d 4-MeC6H4 4-MeOPh 56 59 208-212 
9e 4-MeOC6H4 H 20 40 182-184 
9f 4-MeOC6H4 4-MePh 32 - 192-196 
9g Ph 4-MePh 49 50 178-182 
9h Ph 4-MeOPh 49 53 166-168 
 
 
Conclusions 
 
In summary, some novel 4-furyl substituted 3-imidazoline 3-oxides were synthesized. The 
methods that were used in this study are easy and short to synthesize potentially biologically 
active compounds. It has been thought that these new compounds can have some biological 
activities because of the imidazoline and furan moieties presented in their structures. Also, these 
novel 4-furyl substituted 3-imidazoline 3-oxides will be used as dipoles in [3+2] cycloaddition 
reactions in forthcoming studies.  
 
 
Experimental Section 
 
General Procedures. Melting points were recorded on Stuart Scientific SMP 1 instrument. IR 
spectra were recorded on Jasco FT-IR spectrometer, NMR spectra were recorded on Bruker 
DPX-400 High Performance Digital FT-NMR and on Varian Mercury 400 MHz FT-NMR 
spectrometer (Varian Inc., Palo Alto, CA, USA). The Mass spectra were taken on a Waters ZQ 
micromass LC-MS spectrometer (Waters Corporation, Milford, MA, USA) by using ESI (+) 
method. Elemental analyses were performed on LECO 932 CHNS (Leco-932, St. Joseph, MI, 
USA) instrument and were within ± 0.4 % of the theoretical values; they were performed at 
Scientific and Technical Research Council of Turkey, Test and Analyses Laboratory, Ankara and 
Central Laboratory of Pharmacy Faculty of Ankara University, Turkey. 
 
2-Bromo-1-(2-furanyl)ethanone (2).11 Under a nitrogen atmosphere, bromine (38 mmol) was 
added dropwise over a 30 min. period to an ice-cold solution of 3.303 g (30 mmol) of 2-
acetylfuran 1 in 18 ml of dioxane-ether (1:2). The reaction mixture was warmed to ambient 
temperature and stirred for 12 h., then quenched with 20 ml of saturated aqueous ammonium 
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chloride. The organic extract was dried over anhydrous magnesium sulfate and the solvent 
removed under reduced pressure. The residue was purified by column chromatography using 
hexane-ethyl acetate as eluent and the product 2 was obtained as a light yellow semisolid (3.97 g, 
70%, mp: 28-32 oC). 
2-Bromo-1-(2-furanyl)ethanone oxime (3).12 2-Bromo-1-(2-furanyl)ethanone 2 (16.5 mmol) 
was dissolved in minimum amount of methanol and hydroxylamine sulfate 3 (16.5 mmol) 
dissolved in minimum amount of water was added on it. Reaction mixture was stirred for one 
day under argon atmosphere. Methanol was then removed, and extraction was made with 
benzene. Organic phase was dried and solvent was evaporated. Crytallization from chloroform 
afforded oxime 4 (2.03 g, 60%).  
1,2-Diaryl-4-(2-furyl)-3-imidazoline-3-oxides (9a-h). General procedure.6c All 1,2-diaryl-4-
(2-furyl)-3-imidazoline-3-oxides (9a-h) were synthesized according to two methods which are 
given below.  
Method A 
To a solution of aromatic amine 5 (5 mmol) in 10 ml ethanol 2-bromo-1-(2-furanyl)ethanone 
oxime 4 (2.5 mmol) was added and the resulting mixture was stirred for 20 min., then aromatic 
aldehyde 7 was added and the resulting mixture was stirred for 3 h. at room temperature. The 
formed precipitate was collected by filtration and recrystallized from ethanol. 
Method B 
To a solution of aniline derivative 5 (5 mmol) in 10 ml ethanol aromatic aldehyde 7 (5 mmol) 
was added and the resulting mixture was stirred for 20 min. 2-Bromo-1-(2-furanyl)ethanone 
oxime 4 (2.5 mmol) was then added and the mixture was stirred overnight at room temperature. 
The formed precipitate was collected by filtration and recrystallized from ethanol. 
4-Furan-2-yl-1-p-tolyl-3-imidazoline 3-oxide (9a). IR (KBr) ν C=N 1574 cm-1. 1H NMR (400 
MHz, CDCl3) δ 2.20 (3H, s), 4.65 (2H, t, J= 4.3), 5.25 (2H, t, J= 4.3), 6.44 (2H, d, J= 8.4), 6.58 
(1H, dd, J= 1.8, 3.6), 7.07 (2H, d, J= 8.3), 7.48 (1H, s), 7.79 (1H, d, J= 3.4). 13C NMR (100 
MHz, CDCl3) δ 20.4, 51.4, 111.8, 112.7, 115.3, 128.2, 130.3, 131.2, 142.1, 143.3, 144.1. ESI (+) 
m/e 243 (M+1, 100). Anal. calcd. for C14H14N2O2 . 0.1 HOH : C, 68.89; H, 5.86; N, 11.47. 
Found: C, 68.82; H, 5.79; N, 11.26. 
4-Furan-2-yl-2-phenyl-1-p-tolyl-3-imidazoline 3-oxide (9b). IR (KBr) ν C=N 1572 cm-1. 1H 
NMR (400 MHz, CDCl3) δ 2.15 (3H, s), 4.73 (1H, dd, J= 3.1, 14.8), 5.05 (1H, dd, J= 5.5, 14.8), 
6.06 (1H, dd, J= 3.1, 5.5), 6.43 (2H, d, J= 8.4), 6.54 (1H, dd, J= 1.6, 3.3), 6.95 (2H, d, J= 8.4), 
7.30-7.37 (3H, m), 7.47 (1H, d, J= 1.0), 7.51-7.57 (2H, m), 7.71 (1H, d, J= 3.5). 13C NMR (100 
MHz, CDCl3) δ 20.3, 51.1, 88.4, 112.6, 112.7, 115.2, 127.9, 128.2, 128.6, 128.9, 130.0, 130.1, 
135.7, 141.9, 143.6, 144.0. ESI (+) m/e 319 (M+1, 100). Anal. calcd. for C20H18N2O2 . 0.1 HOH 
: C, 75.03; H, 5.73; N, 8.75. Found: C, 74.61; H, 5.99; N, 8.97. 
4-Furan-2-yl-1,2-di-p-tolyl-3-imidazoline 3-oxide (9c). IR (KBr) ν C=N 1570 cm-1. 1H NMR 
(400 MHz, CDCl3) δ 2.23 (3H, s), 2.34 (3H, s), 4.79 (1H, dd, J= 3.2, 14.8), 5.11 (1H, dd, J= 5.6, 
14.8), 6.09 (1H, dd, J= 3.2, 5.6), 6.51 (2H, d, J= 8.8), 6.606 (1H, dd, J= 1.6, 3.6), 7.03 (2H, d, J= 
8.4), 7.21 (2H, d, J= 8.4), 7.48 (2H, d, J= 7.6), 7.55 (1H, d, J= 0.8), 7.78 (1H, d, J= 3.6). 13C 



General Papers                                                                                                              ARKIVOC 2007 (xv) 142-147 

ISSN 1551-7012                                                       Page 146                                                       ©ARKAT USA, Inc. 

NMR (100 MHz, CDCl3) δ 20.50, 21.53, 51.24, 88.51, 112.85, 115.25, 127.99, 128.25, 128.58, 
129.86, 130.20, 132.97, 140.28, 142.22, 143.86, 144.10. ESI (+) m/e 333 (M+1, 100). Anal. 
calcd. for C21H20N2O2 . 1.2HOH : C, 71.28; H, 6.38; N, 7.91. Found: C, 71.34; H, 6.01; N, 7.52. 
4-Furan-2-yl-2-(4-methoxyphenyl)-1-p-tolyl-3-imidazoline 3-oxide (9d). IR (KBr) ν C=N 
1570 cm-1. 1H NMR (400 MHz, CDCl3) δ 2.23 (3H, s), 3.79 (3H, s), 4.78 (1H, dd, J= 3.2, 14.8), 
5.12 (1H, dd, J= 5.2, 14.8), 6.08 (1H, dd, J= 3.2, 5.2), 6.43 (2H, d, J= 8.2), 6.52 (2H, d, J= 8.8), 
6.61 (1H, dd, J= 1.6, 3.6), 6.93 (2H, d, J= 8.8), 7.04 (2H, d, J= 8.0), 7.53 (1H, d, J= 8.4), 7.54 
(2H, s), 7.78 (1H, d, J= 3.6). 13C NMR (100 MHz, CDCl3) δ 20.53, 51.22, 55.56, 88.29, 112.88, 
112.93, 114.61, 115.26, 127.90, 128.31, 128.48, 129.41, 130.21, 142.27, 143.86, 144.13, 161.20. 
ESI (+) m/e 349 (M+1, 100). Anal. calcd. for C21H20N2O3 . 0.01 HOH : C, 72.35; H, 5.78; N, 
8.03. Found: C, 72.23; H, 5.63; N, 8.13. 
4-Furan-2-yl-1-(4-methoxyphenyl)-3-imidazoline 3-oxide (9e). IR (KBr) ν C=N 1572 cm-1. 1H 
NMR (400 MHz, CDCl3) δ 3.70 (3H, s), 4.63 (2H, t, J= 4.2), 5.20 (2H, t, J= 4.2), 6.45-6.51 (2H, 
m), 6.58 (1H, dd, J= 1.8, 3.6), 6.82-6.87 (2H, m), 7.48 (1H, s), 7.78 (1H, d, J= 3.4). 13C NMR 
(100 MHz, CDCl3) δ 51.8, 55.8, 77.1, 112.7, 112.9, 115.3, 115.4, 131.3, 138.8, 143.3, 144.1, 
153.0. ESI (+) m/e 259 (M+1, 100). Anal. calcd. for C14H14N2O3 . 0.33 HOH : C, 63.64; H, 5.59; 
N, 10.60. Found: C, 63.65; H, 5.54; N, 10.31. 
4-Furan-2-yl-1-(4-methoxyphenyl)-2-p-tolyl-3-imidazoline 3-oxide (9f). IR (KBr) ν C=N 
1570 cm-1. 1H NMR (400 MHz, CDCl3) δ 2.34 (3H, s), 3.72 (3H, s), 4.76 (1H, dd, J= 3.6, 15.2), 
5.10 (1H, dd, J= 5.6, 15.2), 6.06 (1H, dd, J= 3.6, 5.6), 6.55 (2H, dd, J= 2.4, 7.2), 6.61 (1H, dd, 
J= 1.6, 3.6), 6.81 (2H, dd, J= 2.4, 6.8), 7.22 (2H, d, J= 8.0), 7.50 (2H, d, J= 8.4), 7.54 (1H, d, J= 
1.6), 7.78 (1H, d, J= 3.6). 13C NMR (100 MHz, CDCl3) δ 21.54, 51.57, 55.91, 88.81, 112.85, 
113.90, 115.23, 115.31, 128.07, 128.66, 129.86, 133.02, 138.90, 140.32, 143.87, 144.10, 153.09. 
ESI (+) m/e 349 (M+1, 100). Anal. calcd. for C21H20N2O3 . 0.01HOH : C, 72.35; H, 5.78; N, 
8.03. Found: C, 72.06; H, 5.66 N, 8.07. 
4-Furan-2-yl-1-phenyl-2-p-tolyl-3-imidazoline 3-oxide (9g). IR (KBr) ν C=N 1570 cm-1. 1H 
NMR (400 MHz, CDCl3) δ 2.27 (3H, s), 4.77 (1H, dd, J= 2.8, 14.8), 5.05 (1H, dd, J= 5.4, 14.8), 
6.02-6.08 (1H, m), 6.51 (1H, d, J= 7.9), 6.75 (1H, t, J= 7.3), 7.10-7.20 (4H, m), 7.40 (2H, d, J= 
8.0), 7.48 (1H, s), 7.71 (1H, d, J= 3.4). 13C NMR (100 MHz, CDCl3) δ 21.3, 50.9, 88.2, 112.6, 
112.7, 115.2, 118.8, 127.7, 128.3, 129.5, 129.7, 132.6, 140.2, 143.6, 144.0, 144.1. ESI (+) m/e 
319 (M+1, 100). Anal. calcd. for C20H18N2O2 . 1.6C2H5OH : C, 71.07; H, 7.10; N, 7.14. Found: 
C, 70.90; H, 6.61 N, 6.98. 
4-Furan-2-yl-2-(4-methoxyphenyl)-1-phenyl-3-imidazoline 3-oxide (9h). IR (KBr) ν C=N 
1570 cm-1. 1H NMR (400 MHz, CDCl3) δ 3.79 (3H, s), 4.83 (1H, dd, J= 3.2, 14.8), 5.12 (1H, dd, 
J= 5.6, 14.8), 6.11 (1H, dd, J= 3.2, 5.6), 6.604 (2H, d, J= 7.6), 6.606 (1H, s), 6.82 (1H, t, J= 7.6), 
6.93 (2H, d, J= 8.8), 7.23 (2H, t, J= 8.0), 7.53 (2H, d, J= 8.8), 7.55 (1H, d, J= 1.6), 7.79 (1H, d, 
J= 3.6). 13C NMR (100 MHz, CDCl3) δ 51.06, 55.55, 88.15, 112.88, 114.64, 115.31, 119.03, 
127.74, 128.33, 129.37, 129.69, 143.79, 144.17, 144.36, 161.23. ESI (+) m/e 335 (M+1, 100). 
Anal. calcd. for C20H18N2O3  : C, 71.86; H, 5.39; N, 8.38. Found: C, 72.31; H, 4.62; N, 8.73. 
 



General Papers                                                                                                              ARKIVOC 2007 (xv) 142-147 

ISSN 1551-7012                                                       Page 147                                                       ©ARKAT USA, Inc. 

Acknowledgements 
 
This work was supported by Zonguldak Karaelmas University Research Fund (Project No: 2001-
13-02-27).  
 
 
References 
 
1. Breuer, E. In The Chemistry of Functional Groups. Supplement F; Part 1, Patai, S., Ed.; 

Interscience: Chichester-New York-Brisbane-Toronto-Singapore, 1982; p 459. 
2. Katritzky, A. R.; Lagowski, J. M. Chemistry of the Heterocyclic N-Oxides, Academic Press: 

New York-London, 1971. 
3. Black, D. St. C.; Crozier, R. F.; Davis, V. C. Synthesis 1975, 4, 205. 
4. Heinzer, F.; Soukup, M.; Eschenmoser, A. Helv. Chim. Acta 1978, 61, 2851. 
5. (a) Grigor’ev, I. A.; Martin, V. V.; Shchukin, G. I.; Mamatyuk, V. I.; Volodarskii, L. B. 

Chem. Het. Comp. 1985, 21, 205. (b) Grigor’ev, I. A.; Martin, V. V.; Shchukin, G. I.; 
Martin, V. V.; Mamatyuk, V. I. Chem. Het. Comp. 1985, 21, 210. (c) Grigor’ev, I. A.; 
Mamatyuk, V. I.; Shchukin, G. I.; Martin, V. V.; Volodarskii, L. B. Chem. Het. Comp. 1986, 
22, 861.  

6. (a) Coskun, N.; Sümengen, D. Synth. Comm. 1993, 23, 1699. (b) Coskun, N.; Asutay, O.; 
Sümengen, D. Chimica Acta Turcica 1996, 24, 165. (c) Coskun, N.; Asutay, O. Chimica 
Acta Turcica 1997, 25, 69. (d) Coskun, N.; Asutay, O. Chimica Acta Turcica 1999, 27, 17. 

7. (a) Coskun, N. Tetrahedron Lett. 1997, 38, 2299. (b) Coskun, N. Tetrahedron 1997, 53, 
13873. (c) Coskun, N.; Ay, M. Heterocycles 1998, 48, 537. (d) Coskun, N.; Tat, F. T.; 
Güven, Ö. Ö.; Ülkü, D.; Arıcı, C. Tetrahedron Lett. 2000, 41, 5407. (e) Coskun, N.; Tat, F. 
T.; Güven, Ö. Ö. Tetrahedron 2001, 57, 3413. (f) Coskun, N.; Tat, F. T.; Güven, Ö. Ö. 
Tetrahedron: Asymmetry  2001, 12, 1463. 

8. Lipshutz, B. H. Chem. Rev. 1986, 86, 795.  
9. Demir, A. S.; Tanyeli, C.; Cagir, A. Tetrahedron: Asymmetry 1998, 9, 1035. 
10. Demir, A. S.; Sesenoglu, O.; Aksoy, C. H.; Kaya, H.; Aydogan, K. Tetrahedron: Asymmetry 

2003, 14, 1335. 
11. Bennett, G. A.; Mullen, G. B.; Mitchell, J. T.; Jones, W. E.; Allen, S. D.; Kinsolving, C. R.; 

Georgiev, V. St. Eur. J. Med. Chem. 1989, 24, 579. 
12. Faragher, R.; Gilchrist, T. L. J. Chem. Soc., Perkin Trans. I 1979, 249.  



<<
  /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 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


