
Chemistry of Heterocyclic Compounds, Vol. 43, No. 7, 2007 

 

SYNTHESIS AND PROPERTIES OF METHYL 

HYDROPYRIMIDINEACETATES 

 
K. Brokaite1, V. Mickevičius1, and G. Mikulskiene2

 
The alkylation of 1-aryl-substituted dihydro-2,4(1H,3H)-pyrimidinediones with methyl 2-bromoacetate 
has been studied followed by hydrolysis and condensation of the products with o-phenylenediamine. The 
compounds have been identified by NMR, and IR spectrometry  and mass spectrometry. Structural 
characteristics in the 1H and 13C NMR spectra of the synthesized are discussed. 
 
Keywords: 1-aryldihydro-2,4(1H,3H)-pyrimidinedione, benzimidazoles, hydropyrimidineacetic acids, 
alkylation, condensation, NMR, IR, mass spectrometry. 
 

 Pyrimidineacetic acids and their derivatives possess biological activity [1-4]. However there is no 
information on the synthesis of dihydropyrimidineacetic acids. The objective of our work was the synthesis and 
investigation of some chemical properties of the products of alkylation of 1-aryl-substituted dihydro-
2,4-(1H,3H)-pyrimidinediones with methyl bromoacetate. 
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Table 1. Characteristics of the Compounds Synthesized. 
 

Found, % —————— 
Calculated, % 

Com- 
pound 

Empirical 
formula 

C H N 
Rf* mp, °С*2 Yield, % 

 
2a 

 
C13H14N2O4 

 
59.54 
59.16 

 
5.38 
5.46 

 
10.68 
10.34 

 
 

 
110-111 

 
40 

2b C14H16N2O4 60.86 
60.66 

5.84 
5.48 

10.14 
10.39 

 108-109 55 

2c C15H18N2O4 62.06 
62.43 

6.25 
5.99 

9.65 
9.58 

 120-121 30 

2d C14H15ClN2O4 54.11 
53.89 

4.87 
4.63 

9.02 
8.96 

 97-98 66 

2e C14H15ClN2O4 54.11 
54.35 

4.87 
4.53 

9.02 
9.31 

 101-102 92 

3a C12H12N2O4 58.06 
58.21 

4.87 
4.75 

11.29 
11.13 

 149-150 38 

3b C13H14N2O4 59.54 
59.21 

5.38 
5.03 

10.68  
10.57   

 202-203 72 

3c C14H16N2O4 60.86 
60.57 

5.84 
5.49 

10.14 
10.32 

 165 (dec.) 51 

3d C13H13ClN2O4 52.62 
52.23 

4.42 
4.34 

9.44 
9.28 

 184-185 56 

3e C13H13ClN2O4 52.62 
52.37 

4.42 
4.17 

9.44 
9.31 

 143-144 64 

4a C18H16N4O2 67.49 
67.62 

5.03 
5.36 

17.49 
17.55 

0.41 230 (dec.) 21 

4b C19H18N4O2 68.25 
68.59 

5.43 
5.46 

16.76 
16.49 

0.46 245-246 43 

4c C20H20N4O2 68.95 
68.88 

5.79 
5.43 

16.08 
16.30 

0.55 193-194 38 

4d C19H17ClN4O2 61.88 
61.55 

4.65 
4.36 

15.19 
15.11 

0.59 128-129 42 

4e C19H17ClN4O2 61.88 
61.73 

4.65 
4.60 

15.19 
15.36 

0.52 159 (dec.) 30 

5a C15H15N3 75.92 
75.82 

6.37 
6.30 

17.71 
17.56 

0.64 Resin 11 

5b C16H17N3 76.46 
76.63 

6.82 
6.56 

16.72 
16.59 

0.62 Resin 11 

5e C16H16ClN3 67.25 
67.33 

5.64 
5.43 

14.70 
14.89 

0.73 145 (dec.) 14 

6c C26H26N6O 71.43 
71.21 

6.18 
5.98 

19.27 
19.16 

0.23 151-152 23 

6d C25H23ClN6O 65.48 
65.43 

5.35 
5.05 

18.03 
18.31 

0.2 149-150 24 
  
_______ 
* Acetone–hexane, 1:1 
*2 Solvents: toluene (compounds 2a,b,d,e) and 2-propanol (compound 2c). 
 

 We have established that the reaction of 1-aryl-substituted dihydro-2,4(1H,3H)-pyrimidinediones 1a-e 
with methyl bromoacetate in DMF in the presence of sodium hydroxide occurred uniquely to give the products 
of N-alkylation – methyl 2-[3-aryl-2,6-dioxohexahydro-1-pyrimidyl]acetates 2a-e, separated from the reaction 
mixture by dilution with water and ice. The dihydropyrimidineacetic acids 3a-e were prepared by boiling the 
corresponding esters 2a-e in 10% hydrochloric acid with subsequent cooling of the reaction mixture to 4°C. 
 The possibility of synthesis of benzimidazole system by the Phillips method from the carboxylic acids 
and o-phenylenediamine was explored. On investigating the products of the condensation of the methyl esters 
2a-e with o-phenylenediamine in 4M hydrochloric acid it appeared that two products were formed in each 
reaction – 1-aryl-3-(1H-benzimidazolylmethyl)dihydropyrimidine-2,4(1H,3H)-diones 4a-e and products of the 
decompo-sition of the hydropyrimidine ring – N-aryl-N-[2-(1H-benzimidazol-2-yl]amines 5a,b,e, or N-[2-(1H)-
benzimidazol-2-yl)ethyl]-N′-(1H-benzimidazol-2-yl)-disubstituted phenylureas 6c,d (Table 1). It is probable 
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that the reaction occurs in two directions. The first direction is the condensation of o-phenylenediamine with the 
esters 2 to give compounds 4a-e. The second direction of the reaction is that the nucleophile diamine attacks the 
4-CO group of the heterocycle with subsequent opening of the heterocycle to form the benzimidazole fragment 
(compounds 6c,d) with subsequent hydrolysis of the amide to give compounds with the structures 5a,b,e. 
 The structures of the compounds synthesized were confirmed by IR, mass spectrometry, and 1H and 13C 
NMR spectroscopy (Table 2) with assignment of the signals on the basis of general rules of additivity of 
substituents and published spectral data of model compounds [5-9]. 
 With the necessity to assign spectral lines we used the APT 13C NMR method [5, 6]. The investigation 
compounds are divided to for classes according the characteristic features of their structural fragments. The 
substituent R in all the compounds synthesized has the form of a benzene ring with varying degrees of 
substitution. The spectral lines of the carbon atoms of the benzene ring for compounds 2a-e and 4a-e in their 13H 
NMR spectra were identified on the basis of the refined in the given word increments (Ci = 12.05, Co = -1.32, Cm 
= 2.06, and Cp = -0.54 ppm) of the influence of the substituent in the pyrimidine ring [8], in the case of 
compounds 5a,b,e the refined influence of the fragment NHCH2CH2 [5-7] (Ci = 19.97, Co = -16.41, Cm = 0.43, 
and Cp = -12.69 ppm), but in compounds 6c-d by comparison with related fragments in model compounds [9]. 
The character of the substitution on the benzene ring has an important effect on the structural characteristics and 
properties of the compound. With no substituent on the benzene ring (compounds 2a-5a) or with p- or 
m-substituents (compounds 2b-5b and 2e-5e) the aliphatic hydrogen atoms appear in the 1H NMR spectra as 
triplets (Table 3, Fig., 4b), while hydrogen atoms of the NCH2C= fragment are observed as a sharp singlet. 
Substituent in the o-position (compounds 2c-4c, 2d-4d) hinder rotation about the C(1)-N bond, as a consequence 
of which the hydrogen atoms in the NCH2 fragment appear as an AB spin-spin multiplet in the ABX2 spin-spin 
system (Fig., 4c). The hydrogen atoms in the NCH2C= fragment appear as an AB spin-spin multiplet. In the 13 C 
NMR spectra of compounds with an o-substituent in the benzene ring, no specific changes in the chemical shifts 
of the carbon atoms of the pyrimidinedione ring were observed. 
 
 

Table 3. 13C NMR Spectral Data for Compounds 2a-d 
 

Chemical shifts (acetone-d6), δ, ppm  Carbon 
atoms 2а 2b 2c 2d 
 
С-1 

 
144.55 

 
142.04 

 
140.78 

 
144.38 

C-2 127.18 127.11 137.28 136.90 
C-3 130.56 131.08 133.17 133.93 
C-4 127.96 137.67 139.14 129.02 or 129.48 
C-5 130.56 131.08 128.63 or 129.24 132.93 
C-6 127.18 127.11 128.63 or 129.24 129.02 or 129.48 
C-2' 154.13 154.14 153.67 153.63 
C-4' 170.59 or 170.85 170.61 or 170.80 170.66 or 170.99 170.56 or 170.87 
C-5' 33.21 33.23 33.32 33.24 
C-6' 45.78 45.90 45.76 45.54 
NCH2

COO 
43.12 43.11 43.01 

43.02 

CH2C
OO 

170.59 or 170.85 170.61 or 170.80 170.66 or 170.99 
170.56 or 170.87 

OCH3 53.31 53.29 53.28 53.33 
2-CH3   18.83 18.45 
4-CH3  21.92 21.96  
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 The characteristics of the 1H NMR spectra of compounds 2a-e are the singlet for the COOCH3 group at 
3.6 ppm and correspondingly in the 13C NMR spectra carbon resonances at 170 and 53 ppm. The structures of 
compounds 3a-e were confirmed by the broad singlet at 11.3 ppm in the 1H NMR spectra. The presence of the 
characteristic benzimidazole multiplets in the aromatic proton region [10-12] and a broad singlet at 12.2 ppm in 
the 1H NMR spectrum indicate the formation of compounds of type 4a-e. In the 13C NMR spectra the presence 
 

 

ppm
 
 
 
 
 
 
 
 
 
 
 
 
 

ppm
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ppm

 
 

Fig. Aliphatic proton parts of the 1H NMR spectra of compounds 4b,c and 6c. 
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of the benzimidazole fragment is confirmed by a group of lines characteristically broadened because of exchange 
processes - the lines are sometimes lost in the background (compounds 4b,c) and also a signal at 150 ppm, 
assigned to the atom C-a. 
 It is characteristic of compounds 5a,b,e, products of decomposition of the hydropyrimidine ring, that a 
second signal for NH at 5.5 ppm in the 1H NMR spectrum appears, sometimes observed as a triplet because of 
spin-spin interaction with the protons of the CH2 group, and the presence of the CH2CH2, fragment in which the 
difference of chemical shifts is 0.5 ppm less than in the corresponding fragment of the pyrimidinedione ring, and 
the absence of the lines of the carbon in the carbonyl groups at 150 and 169 ppm in the 13C NMR spectrum. 
 On decomposition of the hydropyrimidine ring in compounds with o-substitution in the benzene ring, 
stable compounds 6c,d are formed in which there are two benzimidazole units. The structures of compounds 
6c,d are confirmed by the presence of two broad singlets of the NH of the benzimidazole fragments at 12.2 and 
the singlet of the NH group at 6.2 ppm in the 1H NMR spectra. The presence of a doublet at 4.4 ppm indicates 
the existence of the NHCH2C= unit. The presence of a fast exchange process of molecules of compounds in the 
solutions 6c,d is indicated by the broad the multiplets of the fragment NCH2CH2C= (Fig. 6c), while in the 
absence of exchange a resolution  of the multiplets is observed (Fig. 4c,b). Careful integration of the 1H NMR 
spectra of compounds 6c,d confirmed the presence of the required number of protons and the fragments 
mentioned above. 
 
 

Table 4. 13C NMR Spectral Data for Compounds 4a-e 
 

Chemical shifts (DMSO-d6), δ, ppm  Carbon 
atoms 4а 4b 4c 4d 4e 
 
С-1 

 
142.33 

 
139.82 

 
138.59 

 
142.23 

 
141.26 

C-2 125.21 125.11 135.04 134.79 125.68 
C-3 128.67 129.12 131.16 132.14 132.76 

or 133.16 
C-4 126.00 135.32 136.85 127.29 

or 127.54 
132.76 
or 133.16 

C-5 128.67 129.12 126.95 
or 127.29 

130.31 131.08 

C-6 125.21 125.11 126.95 
or 127.29 

127.29 
or 127.54 

123.87 

C-2' 151.04 
or 152.24 

151.07 
or 152.23 

151.09 
or 151.78 

150.96 
or 151.79 

150.99 
or 152.26 

C-4' 169.50 169.53 169.64 169.57 169.49 
C-5' 31.33 31.33 31.44 31.35 31.26 
C-6' 43.55 43.65 43.58 43.34 43.51 
NCH2C= 38.44 38.42 38.23 38.28 38.52 
С-a 151.04 

or 152.24 
151.07 
or 152.23 

151.09 
or 151.78 

150.96 
or 151.79 

150.99 
or 152.26 

C-b 118.36 Not observed 114.69 118.30 118.33 
C-c 121.10 

or 121.68 
121.36 121.40 121.10 

or 121.83 
121.16 
or 121.78 

C-d 121.10 
or 121.68 

121.36 121.40 121.10 
or 121.83 

121.16 
or 121.78 

C-e 111.04 Not observed 111.15 111.09 111.11 
C-f 134.16 Not observed Not observed 134.20 134.26 
C-g 143.04 Not observed. Not observed 143.05 143.22 
2-CH3   17.32 16.91  
4-CH3  20.50 20.54  19.11 
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 The presence of lines at 156, 153, an 152 ppm in the 13C NMR spectra of compounds 6c,d indicates the 
existence of the NCONH fragment, and correspondingly the C-a and C′-a atoms of the benzimidazole unit. The 
lines at 47, 27, and 38 ppm are unambiguously assigned to the carbon atoms of the fragments NCH2CH2, 
NCH2CH2, and CONHCH2C= respectively. 
 For comparison (Tables 3 and 4) of the chemical shifts of the corresponding fragments of compounds 
2a-e and 4a-e it should be noted that in the spectra of compounds 2a-e, recorded in acetone-d6, a weak field shift 
of the lines of the aliphatic and aromatic carbon atoms by 2 ppm was observed in the 13C NMR spectra. 
 

Table 5. 13C NMR Spectral Data for Compounds 5a,b,c 
 

Chemical shifts (DMSO-d6), δ, ppm  Carbon 
atoms 5а 5b 5e 
 
С-1 

 
148.47 

 
146.22 

 
147.99 

C-2 112.09 112.28 111.29 or 111.80 
C-3 128.93 129.37 133.64 
C-4 115.81 124.20 121.44 
C-5 128.93 129.37 131.39 
C-6 112.09 112.28 111.29 or 111.80 
NHCH2CH2 41.41 41.72 41.39 
NHCH2CH2 28.58 28.61 28.50 
С-a 153.16 153.22 153.05 
C-b 118.12 118.29 118.20 
C-c 121.39 or 121.44 121.15 or 121.29 121.01 or 121.10 
C-d 121.39 or 121.44 121.15 or 121.29 121.01 or 121.10 
C-e 110.73 110.83 110.54 
C-f 134.21 134.45 134.32 
C-g 143.31 142.41 143.18 
2-CH3    
4-CH3  20.05 18.46 

  
 
 

Table 6. 13C NMR Spectral Data for Compounds 6c,d 
 

Chemical shifts (DMSO-d6), δ, ppm.  
Carbon atoms 

6c 6d 
 
С-1 

 
137.11 or 137.26 

 
141.54 

C-2 137.11 or 137.26 135.90 
C-3 131.94 130.58 
C-4 136.37 129.41 
C-5 127.73 127.67 
C-6 129.36 132.60 
NCONH 156.65 156.32 
NHCH2C= 38.75 38.28 
NCH2CH2C= 47.25 47.44 
NCH2CH2C= 27.88 27.88 
С-a / C-a' 152.48 or 153.40 152.44 or 153.41 
C-b / C-b' 114.69 or 114.80 118.33 or 118.42 
C-c / C-c' 121.25 or 121.32 121.30 or 121.37 
C-d / C-d' 121.25 or 121.32 121.30 or 121.37 
C-e/ C-e' 114.69 or 114.80 110.75 or 110.83 
C-f / C-f' 138.87 134.23 or 134.56 
C-g / C-g' 138.87 143.33 or 143.63 
2-CH3 17.26 16.91 
4-CH3 20.60  
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EXPERIMENTAL 
 
 1H and 13C NMR spectra  were recorded with TMS as internal standard on a Varian Unity Inova (300 
and 75 MHz respectively) spectrometer. IR spectra of KBr disks were recorded on a Perkin-Elmer Bx FT-IR 
instrument. Mass spectra were recorded on a Waters ZQ 2000 instrument, with 15 eV ionizing voltage. 
Monitoring of the course of reaction and purity of the compounds synthesized was via TLC using Silufol 
UV-254, with development with UV light or iodine vapor. 
 Methyl [3-aryl-2,6-dioxotetrarylpyrimidin-1-(2H)-yl]acetates (2a-e) (General Method). A 60% 
suspension of sodium hydroxide in paraffin (2.40 g, 60 mmol) was added to dry DMF (100 ml) with stirring. 
The corresponding 1-aryldihydro-2,4-pyrimidinedione 1a-e (50 mmol) dissolved in dry DMF (50 ml) was added 
to the suspension in 10 min with stirring. The mixture was maintained at 50°C and stirring was continued until 
evolution of hydrogen ceased (~45 min). The mixture was cooled to 5-10°C, 2-bromomethyl acetate (14.2 ml, 
150 mmol), dissolved in dry DMF (20 ml), was added dropwise over 10 min. The temperature of the mixture 
was increased  to 50-60°C, stirring was continued for 30 min, the mixture was cooled to 20°C and the mixture 
was poured into a mixture of ice and water (~500 ml). The crystals of compounds 2a-e were filtered off, washed 
with water, dried and recrystallized from the relevant solvent. 
 [3-Aryl-2,6-dioxohexahydropyrimidin-1-(2H)-yl]acetic Acids 3a-e (General Method). A solution of 
2 mmol of the corresponding ester 2a-e in 10% hydrochloric acid (12 ml) was boiled for 2 h, cooled, and the 
precipitated compound 3a-e was filtered off, washed with water, and dried. The solid was twice dissolved in 5% 
Na2CO3 solution, filtered, and precipitated with 5% hydrochloric acid. 
 3-(1H-Benzimidazol-2-ylmethyl)-1-aryldihydropyrimidine-2,4(1H,3H)-diones 4a-e, N-aryl-N-[2-(1H-
benzimidazol-2-yl)ethyl]amines, 5a,b,e, and N-arylN-[2-(1H-benzimidazol-2-yl)ethyl]-N′-(1H-benz-
imidazol-2-ylmethyl)urea, 6c,d (General Method). A solution of 4 mmol of the corresponding ester 2a-e and 
o-phenylenediamine (1.30 g, 12 mmol) in 4M hydrochloric acid (12 ml) was boiled for 16 h, cooled, and 
neutralized 25% ammonia to pH 8-9. The precipitate was filtered off and purified by column chromatography 
with 1:1 acetone–hexane as eluent. 
 
 
REFERENCES 
 
  1. D. S. Dogruer, S. Unlu, M. F. Sahin, and E. Yesilada, Farmaco, 53, 80 (1998). 
  2. V. J. Demopoulos and E. J. Rekka, J. Pharm. Sci., 84, 79 (1995). 
  3. J. Ellingboe, T. Alessi, J. Millen, J. Sredy, A. King, C. Prusiewicz, F. Guzzo, D. VanEngen, and J. Bagli, 

J. Med. Chem., 33, 2892 (1990). 
  4. B. L. Mylari, W. J. Zembrowski, T. A. Beyer, C. E. Aldinger, and T. W. Siegel, J. Med. Chem., 35, 2155 

(1992). 
  5. H. Duddeck, W. Dietrich, and G. Tóth, Structure Elucidation by Modern NMR. Springer, Darmstadt, 

Steinkopff, New York, 1998. 
  6. H. O. Kalinowski, S. Berger, and S. Braun, 13C NMR-Spektroscopie. Georg Thieme Verlag, Stuttgart, 

New York (1984). 
  7. J. D. Memory and N. K. Wilson, NMR of Aromatic Compounds, John Wiley & Sons, New York, 1982. 
  8. K. Beresnevičiūté, Z. Beresnevičius, G. Mikulskiené, J. Kihlberg, and J. Broddefalk, Magn. Reson. 

Chem.,35, 553 (1997). 
  9. K. Kantminiené, Z. Beresnevičius, G. Mikulskiené, J. Kihlberg, and J. Broddefalk. J. Chem. Res. 

Synopses, 1, 16(S), 164 (M) (1999). 
 
 
 
934 



10. M. Bonamico, V. Fares, A. F. Flamini, P. Imperatori, and N. Poli, J. Chem. Soc., Perkin Trans 2, 1359 
(1990). 

11. Z. Kang, C. C. Dykstra, and D. Boykin, Molecules, 9, 158 (2004). 
12. R. J. Pugmire and D. M. Grant, J. Amer. Chem. Soc., 93, 1880 (1971). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

935 


	Chemistry of Heterocyclic Compounds, Vol. 43, No. 7, 2007


<<
  /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


