
Chemistry of Heterocyclic Compounds, Vol. 48, No. 12, March, 2013 (Russian Original Vol. 48, No. 12, December, 2012) 

 

SYNTHESIS OF PYRIDO[3',2':4,5]THIENO[3,2-d]- 

[1,3,2]DIAZAPHOSPHORINE DERIVATIVES 

 
V. V. Dotsenko1* and S. G. Krivokolysko1 

 
Refluxing 3-aminothieno[2,3-b]pyridine-2-carboxamides with P4S10 in dry pyridine gave the substituted 
2-mercapto-2,3-dihydropyrido[3',2':4,5]thieno[3,2-d][1,3,2]diazaphosphorin-4(1H)-one-2-thiones 
and/or -2,4(1H)-dithiones as 1:1 complexes with pyridine. 
 
Keywords: 1,3,25-diazaphosphorines, tetraphosphorus decasulfide, thieno[2,3-b]pyridines, thiophos-
phorylation. 

  
 Thieno[2,3-b]pyridines form a very numerous and accessible group of compounds with a broad 
spectrum of useful properties [1-4], which includes anti-inflammatory, antibacterial, anticancer and other types 
of activity. In recent times, thieno[2,3-b]pyridines have been actively used in the preparation of condensed 
analogs and of different functionalized derivatives [1-4]. 1,3,25-Diazaphosphorines are a relatively little 
studied class of compounds [5, 6]. They principally attract interest as aza analogs of known 1,3,2-oxaza-
phosphorine series anticancer drugs (cyclophosphamide, trofosfamide and its derivatives [7-9]). The data 
concerning the antitumor activity of 1,3,2-diazaphosphorines [9, 10] points to the possibility of promising 
developments in this area. In addition, condensed 1,3,2-diazaphosphorines have been seldom reported in the 
literature. Accessible 3-aminothieno[2,3-b]pyridine-2-carboxamides are convenient substrates for 
phosphorylation reactions, but similar reactions of thienopyridines have not been described, and phosphorus 
containing thieno[2,3-b]pyridine derivatives have not been reported to the current time. 
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We have found that the 3-aminothienopyridine-2-carboxamides 1a,b,d are readily thiophosphorylated 

compounds 2a-d and the thionation products 3a-d in 

4S10 in pyridine opens up 

XPERIMENTAL 

The 1H NMR spectra were recorded on Bruker DPX-400 (400 MHz) and DRX-500 (500 MHz) 

dihydro-5H-cyclopenta[b]thieno[3,2-e]pyridine-2-carboxamide (1a). A 10% 

-b]quinoline-2-carboxamide (1b) 

 
using 0.25 equivalents of P4S10 in refluxing absolute pyridine, to form the tetrahydropyrido[3',2':4,5]thieno-
[3,2-d][1,3,2]diazaphosphorines 2a,b,d, representing a novel heterocyclic system. The reaction was not 
conducted with compound 1c under these conditions. 
 Using an excess of P4S10 led to a mixture of 
variable proportions. It should be noted that the thiophosphorylation of ortho-aminocarboxamides with excess 
P4S10 was almost always accompanied by full thionation, and products with a carbonyl function were very rarely 
found [11]. Full thionation in this case clearly required the use of at least equimolar amount of P4S10. 
Compounds 2, 3a-d form stable 1:1 solvates with pyridine, which agrees well with known data for 
benzo[1,3,2]diazaphosphorine derivatives [12]. Compounds 2, 3a-d are insoluble in ether and acetone, poorly 
soluble in pyridine, cold water, and ethanol, but soluble in DMSO and in hot water. 
 Hence treatment of 3-aminothieno[2,3-b]pyridine-2-carboxamides with P
possibilities for preparing pyrido[3',2':4,5]thieno[3,2-d][1,3,2]diazaphosphorine derivatives. The use of an 
excess of P4S10 also provides an option for thionation of the substrate carbonyl group. 
 
 
E
 
 
instruments using DMSO-d6 with TMS as internal standard. The 13C NMR spectra were recorded in 
heteronuclear decoupling mode on a Bruker DRX-500 (125 MHz) instrument using DMSO-d6 with TMS as 
internal standard. The 31P NMR spectra were recorded on a Varian VXR-300 (121 MHz) using 85% H3PO4 as 
external standard. HPLC-MS analysis was performed for compounds 2a and 3c using an Agilent 1100 
chromato-mass spectrometer with diode array (UV, 215, 254, and 265 nm) and Agilent LC/MSD SL mass 
selective detectors with a Zorbax SB-C18 analytical column and with electrospray ionization at atmospheric 
pressure. HPLC-MS analysis of compounds 2b,d and the mixtures of compounds 2b+3b and 2d+3d was 
performed on a Shimadzu LC-10AD liquid chromatograph with Shimadzu SP D-10A UV-Vis (254 nm) and 
Sedex 75 ELSD detectors combined with a PE SCIEX API 150EX mass spectrometer. Elemental analysis was 
carried out using a Carlo-Erba 1106 Elemental Analyzer. Melting points were determined on a Kofler hot stage 
apparatus, and were not corrected. The purity of the obtained compounds was monitored on Silufol UV-254 
plates with acetone–hexane (1:1) as eluent and visualized using UV light and iodine vapor. Compounds 1c,d 
have been reported in the literature [13, 14] and were prepared by alkylation of the corresponding 3-cyano-
pyridine-2(1H)-thiones with 2-chloroacetamide with subsequent Thorpe–Ziegler cyclization of the S-alkyl 
derivatives using KOH in DMF. 
 3-Amino-4-(2-furyl)-6,7-
aqueous KOH solution (2.3 ml, 4.40 mmol) was added to a suspension of the 4-(2-furyl)-2-thioxo-2,5,6,7-tetra-
hydro-1H-cyclopenta[b]pyridine-3-carbonitrile [15] (1.0 g, 4.13 mmol) in DMF (5 ml) and stirred at 70-80°C to 
full dissolution. 2-Chloroacetamide (0.4 g, 4.28 mmol) was added as a single aliquot to this solution, stirred for 
30 min at 25°C, and heated to reflux. A further amount of the 10% aqueous KOH (2.3 ml, 4.40 mmol) was 
added, and the obtained mixture was refluxed with stirring for 2-3 min, cooled, diluted with EtOH (10 ml), and 
left overnight. The precipitate that formed was filtered off and washed with EtOH and water. Yield 0.8 g (65%). 
Fine, yellow-brown crystals. Mp >260ºC (decomp.). 1H NMR spectrum (400 MHz), , ppm (J, Hz): 2.07-2.12 
(2Н, m, СН2); 2.90-2.94 (2Н, m, СН2); 3.04-3.08 (2Н, m, СН2); 6.34 (2H, br. s, NН2); 6.77-6.80 (1H, m, Н-4 
Fur); 6.91 (1Н, br. d, J = 2.5, Н-3 Fur); 7.20 (2H, br. s, CONH2); 7.98 (1H, m, Н-5 Fur). Found, %: C 60.34; 
H 4.30; N 14.19. C15H13N3O2S. Calculated, %: C 60.19; H 4.38; N 14.04. 
 3-Amino-4-[4-(benzyloxy)phenyl]-5,6,7,8-tetrahydrothieno[2,3
was prepared by modification of method [16]. A suspension of the 4-[4-(benzyloxy)phenyl]-2-thioxo-
1,2,5,6,7,8-tetrahydroquinoline-3-carbonitrile (1.00 g, 2.69 mmol) in DMF (6 ml) was treated with 10% 
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aqueous KOH (1.5 ml, 2.89 mmol), and 2-chloroacetamide (0.26 g, 2.78 mmol) was added to the solution 
obtained. The suspension of the S-alkylated derivative was stirred for 1 h at 40°C, a further 10% aqueous KOH 
(1.5 ml) was added, and the mixture was refluxed with stirring for 3 min. The reaction mixture was maintained 
for 24 h at 20°C, the precipitate formed was filtered off and washed successively with EtOH, water, EtOH, and 
Et2O. Yield 1.06 g (93%). Light-yellow powder. Mp 248-250°C. 1H NMR spectrum (400 MHz), , ppm (J, Hz): 
1.65-1.69 (2Н, m, СН2); 1.77-1.84 (2Н, m, СН2); 2.34-2.37 (2Н, m, СН2); 2.95-2.99 (2Н, m, СН2); 5.18 (2H, 
br. s, OCH2); 5.62 (2H, br. s, NH2); 7.07 (2H, br. s, CONH2); 7.20 (2H, d, J = 8.7, H Ar); 7.26 (2H, d, J = 8.7, 
H Ar); 7.34-7.38 (1H, m, Н-4 Ph); 7.42 (2H, dd, J = 7.3, J = 7.3, Н-3,5 Ph); 7.50 (2H, d, J = 7.3, Н-2,6 Ph). 
Found, %: C 70.04; H 5.47; N 9.89. C25H23N3O2S. Calculated, %: C 69.91; H 5.40; N 9.78. 
 Synthesis of Tetrahydropyrido[3',2':4,5]thieno[3,2-d][1,3,2]diazaphosphorine
Method). Finely powdered thienopyridine 1a-d (1-3 mmol) was dissolved with heating in absolute pyridine 
(4-5 ml). The indicated amount of P4S10 was added in one aliquot to the solution obtained. The reaction mixture 
was refluxed for 1 h. Generally, even after 5-7 min a yellow, crystalline product began to precipitate. The 
suspension was cooled, poured into EtOH (15-20 ml), stirred for 3 h, filtered, and repeatedly washed with EtOH 
and acetone. 
 10-(2
[1,3,2]diazaphosphorin-4(1H)-one, 1:1 Complex with Pyridine (2a). Obtained from the thienopyridine 1a
(563 mg, 1.88 mmol) and P4S10 (210 mg, 0.47 mmol). Yield 443 mg (50%). Yellow-brown, fine crystalline 
powder. Mp >250ºC (decomp.). 1H NMR spectrum (500 MHz), , ppm (J, Hz): 2.08-2.18 (2Н, m, СН2); 
2.98-3.12 (4Н, m, 2СН2); 6.86-6.91 (1H, m, Н-4 Fur); 7.03-7.08 (2Н, m, Н-3 Fur, 1-NН); 7.73 (2Н, dd, J = 7.5, 
J = 5.0, H-3,5 Py); 8.04-8.10 (1H, m, Н-5 Fur); 8.20 (1Н, dt, J = 7.5, J = 1.7, H-4 Py); 8.75 (2H, br. d, J = 5.0, H-2,6 
Py); 9.97 (1H, d, JH–P = 13.1, 3-NН). Signals for the SH protons were not observed, probably because of 
deuterium exchange. 13C NMR spectrum, , ppm: 23.4 (С-8); 30.8 (С-9); 34.5 (С-7); 108.8 (C Ar); 113.8 
(C Ar); 114.8 (C Ar); 127.3 (C-3,5 Py); 130.0 (C Ar); 133.4 (C-4 Py); 138.8 (C Ar); 143.6 (C-2,6 Py); 145.2 
(C Ar); 145.6 (C Ar); 147.4 (C Ar); 150.8 (C Ar); 160.4 (C Ar); 161.5 (C Ar); 167.5 (C=O). 31P NMR spectrum 
(DMSO-d6), , ppm (J, Hz): 78.9 (dd, JP–H = 8.9, JP–H = 13.1). Mass spectrum, m/z: 394.0 [М-Py+H]+, 392.0 
[М-Py-H]-. Found, %: C 51.06; H 3.70; N 11.99. C20H17N4O2PS3. Calculated, %: C 50.84; H 3.63; N 11.86. 
 According to the HPLC-MS data, the purity was 94.5%. The product contained an impurity of 
starting compound 1a (m/z 300.2 [M+H]+) and the thionation product 10-(2-furyl)-2-mercapto-2,3,8,9-tetra-
hydrocyclopenta[5',6']pyrido[3',2':4,5]thieno[3,2-d][1,3,2]diazaphosphorine-2,4(1H)-dithione (3a) (1:1 
complex with pyridine) (m/z 410.0 [M-Py+H]+, 407.8 [M-Py-H]-). 
 11-[4-Benzyloxy)phenyl]-2-mercapto-2-thioxo-2,3,7,8,9
[4',5':4,5]thieno[2,3-b]quinolin-4(1H)-one, 1:1 Complex with Pyridine (2b). Obtained from the thieno
pyridine 1b (421 mg, 1.02 mmol) and P4S10 (113 mg, 0.26 mmol). Yield 213 mg (38%). Yellow crystals. Mp 
225-240°C (decomp.). 1H NMR spectrum (500 MHz), , ppm (J, Hz): 1.66-1.70 (2Н, m, СН2); 1.79-1.84 (2Н, 
m, СН2); 2.39-2.42 (2Н, m, СН2); 2.98-3.01 (2Н, m, СН2); 5.06 (1H, d, JH–P = 12.6, NН-1); 5.22 (2H, br. s, 
OCH2); 7.26 (2H, d, 3J = 8.7, H Ar); 7.30 (2H, d, 3J = 8.7, H Ar); 7.36 (1H, t, 3J = 7.3, H-4 Ph); 7.43 (2Н, dd, 
3J = 7.3, 3J = 7.3, H-3,5 Ph); 7.52 (2H, d, 3J = 7.3, H-2,6 Ph); 8.00 (2Н, dd, J = 7.9, J = 6.7, H-3,5 Py); 8.52 
(1H, t, J = 7.9, H-4 Py); 8.89-8.93 (3H, m, 3-NН, H-2,6 Py). Signals for the SH protons were not observed, 
probably because of deuterium exchange. 13C NMR spectrum, , ppm: 22.7, 22.8 (С-8,9); 26.7 (С-10); 33.6 
(С-7); 70.1 (OCH2); 108.4 (C Ar); 115.8 (C Ar); 116.2 (C Ar); 126.4 (C-3,5 Py); 126.6 (C Ar); 128.2 (C Ar); 
128.3 (C Ar); 128.4 (2C Ar); 129.0 (C Ar); 130.2 (C Ar); 130.4 (C-4 Py); 137.2 (C Ar); 142.6 (C Ar); 145.6 
(C Ar); 145.7 (C-2,6 Py); 157.9 (C Ar); 159.4 (C Ar); 161.2 (C=O). 31P NMR spectrum (DMSO-d6), , ppm 
(J, Hz): 80.1 (dd, 3JP–H = 12.6, 3JP–H = 13.4). Mass spectrum, m/z: 524.3 [M-Py+H]+, 1046.8 [2M-2Py+H]+. 
Found, %: C 60.06; H 4.60; N 9.49. C30H27N4O2PS3. Calculated, %: C 59.78; H 4.52; N 9.30. 
 Using a 1.5-fold excess of P4S10 (170 mg, 0.38 mmol) gave a mixture (288 mg), w
HPLC-MS and 1H NMR spectroscopy contains compounds 2b and 11-[4-(benzyloxy)phenyl]-2-mercapto-
2,3,7,8,9,10-hexahydro[1,3,2]diazaphosphorino[4',5':4,5]thieno[2,3-b]quinoline-2,4(1H)-dithione (3b) in 



 1866 

o[3,2-d][1,3,2]diazaphosphorin- 
(1H)-o  

0 mg), which according to 

azaphosphorino[4',5':4,5]thieno[2,3-b]quinoline-
,4(1H g, 

 the obtained compound 3c was ~96%. The product 

EFERENCES 

. V. P. Litvinov, V. V. Dotsenko, and S. G. Krivokolysko, Izv. Akad. Nauk, Ser. Khim., 847 (2005). 
lated 

3. 
atritzky (editor), Advances in 

5. . Yaghmaian, Main Group Chem., 6, 

6. . Martinek, L. Lázár, and F. Fülöp, Tetrahedron, 59, 9117 (2003). 

~4:1 ratio. Compound 3b (as 1:1 complex with pyridine) was identified from the minor peaks in the 1H, 13C, and 
31P NMR spectra. 1H NMR spectrum (500 MHz), , ppm (J, Hz): 5.38 (1H, d, 3JH–P = 13.1, 1-NH); 10.47 (1H, d, 
3JH–P = 15.6, 3-NH). 13C NMR spectrum, , ppm: 194.6 (C=S). 31P NMR spectrum (DMSO-d6), , ppm (J, Hz): 
73.7 (dd, 3JP–H = 13.1, 3JP–H = 15.6). Mass spectrum, m/z: 540.0 [M-Py+H]+. 
 2-Mercapto-7,9-dimethyl-2-thioxo-2,3-dihydropyrido[3',2':4,5]thien
4 ne, 1:1 Complex with Pyridine (2d). Obtained from the thienopyridine 1d (625 mg, 2.82 mmol) and
P4S10 (314 mg, 0.71 mmol). Yield 591 mg (53%). Yellow-green, fine crystalline powder. Mp >300°C (decomp.). 
1H NMR spectrum (400 MHz), , ppm (J, Hz): 2.54 (3Н, s, СН3); 2.76 (3Н, s, СН3); 7.13 (1Н, s, Н-8); 7.53 (2Н, 
ddd, J = 7.5, J = 5.8, J = 1.7, H-3,5 Py); 7.95 (1Н, dt, J = 7.5, J = 1.3, H-4 Py); 8.56 (1H, d, JH–P = 12.1, 1-NН); 
8.61 (2H, dd, J = 5.8, J = 1.3, H-2,6 Py); 10.04 (1H, d, JH–P = 15.8, 3-NН). Signals for the SH protons were not 
observed, probably because of deuterium exchange. 31P NMR spectrum (D2O), , ppm (J, Hz): 79.7 (dd, JP–H = 11.1, 
JP–H = 15.8). Mass spectrum, m/z: 316.0 [M-Py+H]+, 631.0 [2M-2Py+H]+, 945.8 [3M-3Py+H]+. Found, %: 
C 45.96; H 3.80; N 14.48. C15H15N4OPS3. Calculated, %: C 45.67; H 3.83; N 14.20. 
 The use of 2.0 equivalents of P4S10 (625 mg, 1.41 mmol) gave a mixture (49
HPLC-MS and 1H NMR spectroscopy consisted of compound 2d and 2-mercapto-7,9-dimethyl-2,3-dihydro-
pyrido[3',2':4,5]thieno[3,2-d][1,3,2]diazaphosphorine-2,4(1H)-dithione (3d) in a ~6:1 ratio. Compound 3d 
(as a 1:1 pyridine complex) was identified from the minor peaks. 1H NMR spectrum (400 MHz), , ppm (J, Hz): 
2.73 (3H, s, CH3); 7.11 (1H, s, H-8); 8.15 (1H, br. pseudo-s, 1-NH); 11.10 (1H, br. pseudo-s, 3 NH). Mass 
spectrum, m/z: 332.0 [M-Py+H]+, 665.3 [2M-2Py+H]+. 
 2-Mercapto-2,3,7,8,9,10-hexahydro[1,3,2]di
2 )-dithione, 1:1 Complex with Pyridine (3c). Obtained from the thienopyridine 1c (340 m
1.38 mmol) and P4S10 (611 mg, 1.38 mmol). Yield 455 mg (79%). Dark-yellow, fine crystalline powder. Mp 
>250°C (decomp.). 1H NMR spectrum (500 MHz), , ppm (J, Hz): 1.78-1.94 (4Н, m, 8,9-СН2); 2.86-2.98 (4Н, m, 
7,10-СН2); 7.39-7.50 (3H, m, H-11, H-3,5 Py); 7.87 (1H, t, 3J = 8.3, H-4 Py); 8.23 (1H, d, JH–P = 13.2, 1-NН); 8.61 
(2H, br. d, H-2,6 Py). Signals for the SH and 3-NH protons were not observed, probably because of deuterium 
exchange. 13C NMR spectrum, , ppm: 22.7, 22.8 (С-8,9); 28.8 (С-10); 30.1 (С-7); 125.2 (C-3,5 Py); 126.0 (C Ar); 
129.3 (C Ar); 132.5 (C Ar); 134.8 (C Ar); 137.4 (C Ar); 138.9 (C-4 Py); 148.3 (C-2,6 Py); 151.4 (C Ar); 159.8 
(C Ar); 215.6 (C=S). 31P NMR spectrum (DMSO-d6), , ppm (J, Hz): 73.7 (dd, JP–H = 13.2, JP–H = 15.6). Mass 
spectrum, m/z: 358.0 [М-Py+H]+, 356.0 [М-Py-H]-. Found, %: C 47.03; H 4.01; N 12.98. C17H17N4PS4. 
(M 436.58). Calculated, %: C 46.77; H 3.92; N 12.83. 
 According to HPLC-MS data, the purity of
contained an impurity (~4%) of the 2-mercapto-2-thioxo-2,3,7,8,9,10-hexahydro[1,3,2]diazaphosphorino- 
[4',5':4,5]thieno[2,3-b]quinolin-4(1H)-one (2c) (1:1 complex with pyridine). Mass spectrum, m/z: 342.0 
[M-Py+H]+, 339.8 [M-Py-H]+. 
 
 
R
 
1
2. V. P. Litvinov, V. V. Dotsenko, and S. G. Krivokolysko, Chemistry of Thienopyridines and Re

Systems [in Russian], Nauka, Russian Academy of Sciences, Moscow (2006), p. 6. 
E. A. Bakhite, Phosphorus, Sulfur Silicon Relat. Elem., 178, 929 (2003). 

4. V. P. Litvinov, V. V. Dotsenko, and S. G. Krivokolysko, in: A. R. K
Heterocyclic Chemistry, Vol. 93, Academic Press (2007), p. 117.  
K. Gholivand, Z. Shariatinia, F. Afshar, H. Faramarzpour, and F
231 (2007). 
Z. Zalan, T. A

7. T. Martinek, E. Forró, G. Günther, R. Sillanpää, and F. Fülöp, J. Org. Chem., 65, 316 (2000). 



 1867

 on Relat. 

  9. iani, Z. Shariatinia, N. Dorosti, M. Mirshahi, and S. Sarikhani, Med. Chem. Res., 

10. . Meisenheimer, and R. F. May, J. Med. Chem., 9, 772 (1966). 

lds, and A. Schmidpeter, J. Chem. 

13. r, N. Boehm, U. Krasselt, V. Hanfeld, J. Prantz, and R. Gruppe, 

14. aker, A. A. Abo El-Hassan, and F. F. Abdel Latif, J. Chin. Chem. Soc., 51, 

15. ov, V. K. Promonenkov, Yu. A. Sharanin, A. M. Shestopalov, L. A. Rodinovskaya, 

16. 

  8. Z. Fei, I. Neda, H. Thonnessen, P. G. Jones, and R. Schmutzler, Phosphorus, Sulfur Silic
Elem., 131, 1 (1997). 
K. Gholivand, F. Ghaz
21, 2185 (2012). 
J. H. Billman, J. L

11. D. B. Nilov and V. G. Granik, Mendeleev Commun., 13, 78 (2003). 
12. R. M. Acheson, C. T. Lines, M. R. Bryce, Z. Dauter, C. D. Reyno

Soc., Perkin Trans. 2, 1913 (1985). 
G. Wagner, H. Vieweg, S. Leistne
Pharmazie, 45, 102 (1990). 
A. M. Kamal El-Dean, R. Sh
335 (2004). 
V. P. Litvin
V. Yu. Mortikov, and V. S. Bogdanov, Izv. Akad. Nauk SSSR, Ser. Khim., 2101 (1985). 
H. Vieweg, S. Leistner, and G. Wagner, Pharmazie, 43, 358 (1988). 


	Keywords: 1,3,25-diazaphosphorines, tetraphosphorus decasulfide, thieno[2,3-b]pyridines, thiophos-phorylation.
	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


