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PALLADIUM-CATALYZED REACTION OF METHYL 

5-AMINO-4-CHLORO-2-METHYLTHIOPYRROLO[2,3-d]- 

PYRIMIDINE-6-CARBOXYLATE WITH ARYLBORONIC 

ACIDS. SYNTHESIS OF 1,3,4,6-TETRAAZADIBENZO[cd,f]- 

AZULENE HETEROCYCLIC SYSTEM 

 
 J. Dodonova1, I. Uogintaite1, V. Masevicius1, and S. Tumkevicius1* 

 
Densely substituted methyl 5-amino-4-aryl-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carboxy- 
lates were synthesized by the palladium-catalyzed cross-coupling reaction of methyl 5-amino-4-chloro-
7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carboxylate with arylboronic acids using 
Pd(OAc)2/dicyclohexyl(2-biphenyl)phosphine/K3PO4 as a catalyst system. Reaction of methyl 5-amino-
4-chloro-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carboxylate with 2-formylphenyl- 
boronic acid led to a novel heterocyclic system – 1,3,4,6-tetraazadibenzo[cd,f]azulene. 
 
Keywords: arylboronic acids, pyrrolo[2,3-d]pyrimidines, 1,3,4,6-tetraazadibenzo[cd,f]azulene, palladium 
catalysis, Suzuki–Miyaura reaction. 
 

 Arylpurines are of particular importance due to their anti-HCV, cytostatic, and antimycobacterial 
activities [1-4]. Arylpyrrolo[2,3-d]pyrimidines as isosters of biogenic purine, are often used as surrogates of 
purine bases, and many of them display interesting biological effects [5-11]. For their synthesis, the arylation 
reaction is a simple approach that does not involve the preparation of specific intermediates needed in the 
synthesis via cyclization procedures. In the past two decades, the Suzuki–Miyaura cross-coupling reaction has 
evolved into one of the most widely employed carbon–carbon bond forming processes, including the preparation 
of biaryls [12-16]. However, despite the achieved advances in this area some difficulties and limitations still 
exist when nitrogen heterocycles are one or both of the coupling partners [17-22]. A literature survey on the 
arylpyrrolo[2,3-d]pyrimidines revealed that the Suzuki–Miyaura reaction in a pyrrolo[2,3-d]pyrimi-dine series is 
explored insufficiently. To the best of our knowledge, few examples are reported on the application of the 
palladium-catalyzed cross-coupling reaction for the arylation of a pyrrole ring of pyrrolo[2,3-d]pyrimidine 
[7, 23-27], and only two works have recently been published (one of them is from our laboratory) on the arylation 
of a pyrimidine moiety of this heterocycle [28, 29]. In this context and continuing our studies on the synthesis of 
pyrimidine derivatives and related heterocycles [30–35], we present herein our results on the palladium- 
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catalyzed cross-coupling reaction of the easily obtainable and versatile precursor of polycyclic heterocycles 
[31-33] – methyl 5-amino-4-chloro-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carboxylate (1) with 
selected arylboronic acids. 
 We initially conducted a brief screen of common palladium catalysts and ligands using phenylboronic 
acid as the coupling partner of compound 1 in the Suzuki–Miyaura cross-coupling reaction. Performing the 
reaction of compound 1 with 1.2 eq. of phenylboronic acid using PdCl2(PPh3)2/K3PO4 as a catalyst system in 
anhydrous dioxane at temperatures from ambient to reflux did not give the desired result. Only traces of 
compound 2a were detected when the reaction was carried out at the reflux temperature of dioxane for 10 h. 
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 Using Pd(OAc)2/PPh3/K3PO4 as a catalyst system furnished the desired 4-phenylpyrrolopyrimidine 2a in 
30% yield (Scheme). However, reaction of compound 1 with 4-tert-butylphenylboronic acid under these 
conditions gave a complex mixture of products, from which only a negligible amount of compound 2b was 
isolated. We supposed that the reason can be an interaction of the primary amino group of compound 1 with 
boronic acids or palladium catalyst similar to that observed for 4-amino-2-chloropyrimidine [36]. To clarify the 
influence of the 5-amino group of pyrrolo[2,3-d]pyrimidine on the cross-coupling reaction 5-diacetylamino 
derivative 3 was synthesized. However, compound 3 did not react with phenyl- or 4-tert-butylphenylboronic 
acids to give the desired compounds 4a,b using Pd(OAc)2/PPh3, PdCl2(PPh3)2, or Pd(OAc)2/dicyclohexyl(2-bi-
phenyl)phosphine as catalyst systems and K3PO4 as a base. In all cases the initial compound 3 was recovered. 
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Otherwise, the catalytic system, Pd(OAc)2/dicyclohexyl(2-biphenyl)phosphine/K3PO4, appeared to give the best 
results in the cross-coupling reaction of compound 1 with arylboronic acids. Compounds 2b,c were obtained in 
80 and 64% yields, respectively. Reaction of compound 1 with 2-formylphenylboronic acid under the analogous 
conditions furnished a tetracyclic heterocycle, 1,3,4,6-tetraazadibenzo[cd,f]azulene. Structure assignment of 
compound 5 was based on IR, 1H, 13C NMR spectral and elemental analysis data. For example, in the IR 
spectrum of compound 5 there were no absorption bands for the amino group, which are observed in the IR 
spectra of 1 and 2a–c in the region 3269–3453 cm–1. The IR spectrum of compound 5 contains only one CO 
absorption band at 1702 cm–1. It is shifted to the region of higher wavenumbers for ca 30 cm–1 in comparison 
with that of compounds 1, 2a–c containing the primary amino group capable of forming intramolecular 
hydrogen bonds with the adjacent ester group. In the 1H NMR spectrum of compound 5 along with other proton 
signals a singlet due to resonance of the CH=N group proton at 8.14 ppm is observed. The 13C NMR spectrum of 
compound 5 is also consistent with the proposed structure. 
 In conclusion, the present investigation provides an access to a densely substituted 4-aryl-
pyrrolo[2,3-d]pyrimidines, which makes these compounds readily available for further chemical and biological 
study. The applied approach led to a novel ortho-, peri-fused heterocyclic system, 1,3,4,6-tetraazadibenzo-
[cd,f]azulene containing structural units of pyrimidine, pyrrole, and benzazepine. 
 
 
EXPERIMENTAL 
 
 Melting points were determined in open capillaries using a digital melting point IA9100 series apparatus 
(ThermoFischer Scientific) and are uncorrected. IR spectra were obtained on a Perkin–Elmer FT-IR 
spectrophotometer Spectrum BX II in nujol. 1H and 13C NMR spectra were recorded on a Varian Unity Inova 
spectrometer (300 and 75 MHz, respectively) in CDCl3 using residual CHCl3 signals (7.29 and 77.3 ppm for 1H 
and 13C NMR spectra, respectively) as internal standard. Column chromatography was performed using silica 
gel 60 (0.040–0.063 mm) (Merck). All reactions and purity of the synthesized compounds were monitored by 
TLC using Silica gel 60 F254 aluminum plates (Merck). Visualization was accomplished by UV light. 
 Arylboronic acids were purchased from Sigma–Aldrich and were used without further purification. 
Compound 1 was synthesized according to a procedure described in [32]. 
 Methyl 5-Amino-7-methyl-2-methylthio-4-phenyl-7H-pyrrolo[2,3-d]pyrimidine-6-carboxylate (2a). A 
solution of compound 1 (0.1 g, 0.35 mmol) in anhydrous dioxane (25 ml) was flushed with argon, and 
phenylboronic acid (46 mg, 0.38 mmol), K3PO4 (0.23 g, 1.08 mmol), 2.5 mol% Pd(OAc)2  (1.9 mg, 0.009 mmol), 
and 5 mol% PPh3 (4.7 mg, 0.018 mmol) were added under stirring  and argon flow. The reaction mixture was 
refluxed under argon for 9 h. Then dioxane was evaporated to dryness. Water was added to the residue, and the 
obtained solution was extracted with chloroform. After evaporation of chloroform, the solid was recrystallized 
to give 34 mg (30%) of compound 2a as a yellow solid; mp 158°C (dec.) (2-propanol). IR spectrum, , cm–1: 
3380, 3367 (NH2), 1670 (CO). 1H NMR spectrum, δ, ppm: 2.69 (3H, s, SCH3); 3.95(3H, s, NCH3); 3.99 (3H, s, 
COOCH3); 5.11 (2H, s, NH2); 7.55-7.60 (3H, m, H Ph); 7.77-7.79 (2H, m, H Ph). 13C NMR spectrum, δ, ppm: 
14.60; 30.99; 51.37; 103.69; 107.30; 129.05; 129.12; 130.45; 136.54; 137.80; 151.60; 162.13; 163.63; 169.11. 
Found, %: C 58.33; H 5.02; N 17.21. C16H16N4O2S. Calculated, %: C 58.52; H 4.91; N 17.06. 
 Methyl 5-Amino-4-(4-tert-butylphenyl)-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carb-
oxylate (2b). A solution of compound 1 (0.15 g, 0.52 mmol) in anhydrous dioxane (5 ml) was flushed with 
argon, and 4-tert-butylphenylboronic acid (121 mg, 0.68 mmol), 2 mol% Pd(OAc)2 (2.2 mg, 0.01 mmol), 
4 mol% dicyclohexyl-(2-biphenyl)phosphine (7.4 mg, 0.021 mmol), and K3PO4 (0.29 g, 1.37 mmol) were added 
under stirring and argon flow. The reaction mixture was refluxed under argon for 5 h. Then the dioxane was 
evaporated to dryness and water was added to the residue. The obtained solution was extracted with benzene, 
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and the organic layer dried with Na2SO4, filtered, and the solvents evaporated to dryness. The obtained solid was 
purified by column chromatography (eluent – benzene) to give 0.16 g (80%) of compound 2b as yellow solid; mp 
153-155°C. IR spectrum, , cm–1: 3453, 3350 (NH2), 1667 (CO). 1H NMR spectrum, δ, ppm (J, Hz): 1.40 (9H, s, 
t-Bu); 2.69 (3H, s, SCH3); 3.96 (3H, s, NCH3); 3.99 (3H, s, OCH3); 5.29 (2H, br. s, NH2); 7.60 (2H, d, J = 8.1, 
H Ph); 7.76 (2H, d, J = 8.1, H Ph). 13C NMR spectrum, δ, ppm: 14.6; 31.1; 31.5; 35.2; 51.4; 103.5; 107.3; 
125.4; 126.2; 129.0; 136.8; 151.3; 154.2; 161.8; 163.6; 168.6. Found, %: C 62.66; H 6.39; N 14.51. 
C20H24N4O2S. Calculated, %: C 62.48; H 6.29; N 14.57. 
 Methyl 5-Amino-4-(3,5-dichlorophenyl)-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carb-
oxylate (2c). A solution of compound 1 (0.1 g, 0.35 mmol) in anhydrous dioxane (5 ml) was flushed with argon, 
and 3,5-dichlorophenylboronic acid (87 mg, 0.46 mmol), 2 mol% Pd(OAc)2 (1.6 mg, 0.007 mmol), 4 mol% 
dicyclohexyl-(2-biphenyl)phosphine (4.9 mg, 0.014 mmol), and K3PO4 (0.19 g, 0.9 mmol) were added. The 
reaction mixture was refluxed under argon for 3 h. Then the dioxane was evaporated to dryness and water was 
added to a residue. The obtained solution was extracted with benzene, the organic layer dried with Na2SO4 and 
filtered, and the filtrate concentrated to 1/3 of the initial volume. The solution was filtered through a layer of 
silica gel, and the silica gel was washed once with benzene. After the evaporation of solvents the residue was 
recrystallized to give 89.1 mg (64%) of compound 2c as a yellow solid; mp 202–204°C (2-propanol). IR 
spectrum, , cm–1: 3377, 3269 (NH2), 1679 (CO). 1H NMR spectrum, δ, ppm (J, Hz): 2.69 (3H, s, SCH3); 3.97 
(3H, s, NCH3); 4.00 (3H, s, OCH3); 4.77 (2H, br. s, NH2); 7.56-7.57 (1H, dd, J = 1.8, J = 2.1, H Ph); 7.70-7.71 
(2H, dd, J = 1.8, J = 2.1, H Ph). 13C MR spectrum, δ, ppm: 14.6; 31.1; 51.6; 103.5; 108.1; 127.7; 130.5; 135.6; 
135.8; 140.3; 151.4; 158.8; 163.5; 169.0. Found, %: C 48.63; H 3.50; N 14.32. C16H14Cl2N4O2S. Calculated, %: 
C 48.37; H 3.55; N 14.10. 
 Methyl 4-Chloro-5-diacetylamino-7-methyl-2-methylthio-7H-pyrrolo[2,3-d]pyrimidine-6-carb-
oxylate (3). A mixture of compound 1 (1.0 g, 3.5 mmol) and acetic anhydride (20 ml) was refluxed for 3.5 h. 
The acetic anhydride was removed under reduced pressure and the remaining solid recrystallized to give 0.82 g 
(63%) of compound 3; mp 125.5-127C (2-propanol). IR spectrum, , cm–1: 1720, 1708 (CO). 1H NMR 
spectrum, δ, ppm: 2.34 (6H, s, 2COCH3); 2.64 (3H, s, SCH3); 3.91 (3H, s, NCH3); 4.10 (3H, s, OCH3). Found, 
%: C 45.73; H 4.05; N 15.15. C14H15ClN4O4S. Calculated, %: C 45.35; H 4.08; N 15.11. 
 Methyl 4-Methyl-2-methylthio-4H-1,3,4,6-tetraazadibenzo[cd,f]azulene-5-carboxylate (5) was 
synthesized from compound 1 and 2-formylphenylboronic acid according to the procedure described for 
compound 2c. The reaction time was 2 h. The yield 88%; mp 199–201°C. IR spectrum, , cm–1: 1702 (CO). 1H 
NMR spectrum, δ, ppm: 2.70 (3H, s, SCH3); 4.06 (3H, s, NCH3); 4.07 (3H, s, COOCH3); 7.60–7.65 (3H, m, H Ph); 
8.14 (1H, s, CH); 8.88–8.91 (1H, m, H Ph). 13C NMR spectrum, δ, ppm: 14.7; 31.4; 52.7; 109.6; 120.7; 128.6; 
129.0; 132.8; 133.1; 135.1; 136.0; 138.1; 151.7; 157.6; 160.0; 162.2; 169.8. Found, %: C 60.22; H 3.98; N 16.39. 
C17H14N4O2S. Calculated, %: C 60.34; H 4.17; N 16.56. 
 
 
REFERENCES 
 
1. M. Hocek, A. Holy, I. Votruba, and H. Dvorakova, J. Med. Chem., 43, 1817 (2000). 
2. M. Hocek, P. Naus, R. Pohl, I. Votruba, P. A. Furman, P. M. Tharnish, and M. J. Ott, J. Med. Chem., 48, 

5869 (2005). 
3. L.-L. Gundersen, J. Nissen-Meyer, and B. Spilsberg, J. Med. Chem., 48, 1383 (2005). 
4. A. K. Bakkestuen, L.-L. Gundersen, and B. T. Utenova, J. Med. Chem., 48, 2710 (2005). 
5. J. B. Wiesner, B. G. Ugarkar, A. J. Castellino, J. Barankiewicz, D. P. Dumas, H. E. Gruber, 

A. C. Foster, and M. D. Erion, J. Pharm. Exp. Ther., 289, 1669 (1999). 
 
 
 

1125 



  6. O. Irie, T. Ehara, A. Iwasaki, F. Yokokawa, J. Sasaki, H. Hirao, T. Kanazawa, N. Teno, M. Horiuchi, 
I. Umemura, H. Gunji, K. Masuya, Y. Hitomi, G. Iwasaki, K. Nonomura, K. Tanabe, H. Fukaya, 
T. Kasoka, C. R. Snell, and A. Hallett, Bioorg. Med. Chem. Lett., 18, 3959 (2008). 

  7. C. J. Calderwood, D. N. Johnston, R. Munschauer, and P. Rafferty, Bioorg. Med. Chem. Lett., 12, 1683 
(2002). 

  8. E. Altmann, M. Missbach, J. Green, M. Susa, H. Wagenknecht, and L. Widler, Bioorg. Med. Chem. 
Lett., 11, 853 (2001). 

  9. M. S. Mohamed, R. A. El-Domany, and R. H. A. El-Hameed, Acta Pharm., 59, 145 (2009). 
10. P. R. Sebahar, J. A. Willardsen, and M. B. Anderson, Curr. Bioact. Comp., 5, 79 (2009). 
11. C. L. Gibson, J. K. Huggan, A. Kennedy, L. Kiefer, J. K. Lee, C. J. Suckling, C. Clements, 

A. L. Harvey, W. N. Hunter, and L. B. Tulloch, Org. Biomol. Chem., 7, 1829 (2009). 
12. N. Miyaura, in: A. Meijere and F. Diederich (editors), Metal-Catalysed Cross-Coupling Reactions, 

Wiley-VCH, Weinheim, 2004, vol. 1, p. 41. 
13. E. J.-G. Anctil, V. Snieckus, in: A. Meijere and F. Diederich, (editors), Metal-Catalysed Cross-Coupling 

Reactions, Wiley-VCH, Weinheim, 2004, vol. 2, p. 761. 
14. J. K. Li and G. W. Gribble, Palladium in Heterocyclic Chemistry, Pergamon, Oxford, 2000, p. 375. 
15. N. Miyaura and A. Suzuki, Chem. Rev., 95, 2457 (1995). 
16. A. Suzuki, J. Organomet. Chem., 576, 147 (1999). 
17. A. R. Gholap, K. S. Toti, F. Shirazi, M. V. Deshpande, and K. V. Srinivasan, Tetrahedron, 64, 10214 

(2008). 
18. S. Kotha, K. Lahiri, and D. Kashinath, Tetrahedron, 58, 9633 (2002). 
19. J. Li, X. Zhang, and Y. Xie, Synlett, 1897 (2005). 
20. F. Bellina, A. Carpita, and R. Rossi, Synthesis, 2419 (2004). 
21. S. Schroter, C. Stock, and T. Bach, Tetrahedron, 61, 2245 (2005). 
22. I. J. S. Fairlamb, Chem. Soc. Rev., 36, 1036 (2007). 
23. T. Sakamoto, Y. Kondo, S. Sato, and H. Yamanaka, Tetrahedron Lett., 35, 2919 (1994). 
24. T. Y. H. Wu, P. G. Schultz, and S. Ding, Org. Lett., 5, 3587 (2003). 
25. E. D. Edstrom and Y. Wei, J. Org. Chem., 58, 403 (1993). 
26. M. Klecka, R. Pohl, B. Klepetarova, and M. Hocek, Org. Biomol. Chem., 7, 866 (2009). 
27. J. H. Harvey,  B. K. Butler, and D. Trauner, Tetrahedron Lett., 48, 1661 (2007). 
28. P. Naus, R. Pohl, I. Votruba, P. Dzubak, M. Haiduch, R. Ameral, G. Birkus, T. Wang, A. S. Ray, 

R. Mackman, T. Cihlar, and M. Hocek, J. Med. Chem., 53, 460 (2010). 
29. S. Tumkevicius, J. Dodonova, K. Kazlauskas, V. Masevicius, L. Skardziute, and S. Jursenas, 

Tetrahedron Lett., 51, 3902 (2010). 
30. I. Susvilo, A. Brukstus, and S. Tumkevicius, Synlett, 1151 (2003). 
31. S. Tumkevicius and V. Masevicius, Synlett, 2327 (2004). 
32. S. Tumkevicius, Z. Sarakauskaite, and V. Masevicius, Synthesis, 1377 (2003). 
33. S. Tumkevicius and V. Masevicius, Synthesis, 3815 (2007). 
34. S. Tumkevicius, J. Dodonova, I. Baskirova, and A. Voitechovicius, J. Heterocycl. Chem., 46, 960 

(2009). 
35. J. Sudzius and S. Tumkevicius, Lett. Org. Chem., 6, 526 (2009). 
36. T. Itoh and T. Mase, Tetrahedron Lett., 46, 3573 (2005). 
 
 
 
 
 
 
1126 


	Keywords: arylboronic acids, pyrrolo[2,3-d]pyrimidines, 1,3,4,6-tetraazadibenzo[cd,f]azulene, palladium catalysis, Suzuki–Miyaura reaction.
	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 [595.276 841.890]
>> setpagedevice


