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 In searches for novel photosensitive [1] and biologically active materials [2-4] a broad series of 1,3,4-oxa- 
diazoles with different substituents on the carbon atoms have been reported. The usual basis for their synthesis is 
mainly the dehydration of the corresponding acid hydrazides [5]. However, this reaction is done in relatively 
severe conditions and does not permit preparation of polynuclear systems with different proportions of 
oxadiazole rings and other heterocycles as substituents on the oxadiazoles. To a certain extent this restriction is 
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removed via thermolysis of tetrazoles in the presence of mono- and dicarboxylic acid chlorides [6, 7]. In this 
report we discuss the possible synthesis of mono- and polynuclear branched 1,3,4-oxadiazoles including those 
having 1,2,3-triazole and tetrazole components. With this in view the (5-phenyltetrazol-2-yl)acetic (1) and 
(2-phenyl-1,2,3-triazol-4-yl)carboxylic acid chlorides (2) were used in the reaction with 5-substituted tetrazoles. 
The reaction of these acid chlorides with tetrazoles 3a-e occurs quite rapidly at 70-85ºC to give the 
corresponding tetrazole and triazole-substituted oxadiazoles 4, 5 in 60-70% yield. 
 The use of the heterocyclic acid chlorides makes possible the preparation of polynuclear systems with a 
different combination of triazole, tetrazole, and oxadiazole rings. 
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 The successful use of acid chlorides 1 and 2 in the reaction with the monotetrazoles 3a-e led us to expect 
them to be no less active in reaction with the polytetrazoles 6a-c. However, not all of the polynuclear tetrazoles 
and the acid chlorides 1, 2 and also benzoyl chloride form the corresponding branched oxadiazoles. We were 
only able to separate and identify the products of reaction of compounds 6a and 6b with benzoyl chloride (7a 
and 7b respectively) and also compound 6b with acid chloride 2 (compound 7c) in 35-46% yields. 
 The thermolysis reaction of tetrazoles 6a-c with acid chlorides 1 and 2 and benzoyl chloride at 90-100°C 
led to formation of tarry products which markedly hindered or made impossible the separation of pure 
compounds. Hence the diethyl bis[2-(tetrazol-5-yl)ethyl]malonate 6a and acid chlorides 1 and 2 gave total 
tarring. The latter and the low yields of targeted products is evidently connected with their low stability in rather 
rigid conditions of both the polytetrazoles 6a-c and the oxadiazoles 7a-c formed. For this reason it was not 
possible to carry out a reaction of different acid chlorides with the polynuclear tetrazole 6c (where X is a 
cyclohexane residue with unsubstituted atoms C-2 and C-6, n = 4). 
 On the other hand it was found that the polynuclear tetrazoles 6a-c react with trifluoroacetic acid 
anhydride even at 10-15°C in low boiling solvents (methylene chloride, ether, benzene) without signs of tarring 
to give the corresponding trifluoromethyl-substituted branched polyoxadiazoles 8a-c in high yields. 
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 The composition and structure of the synthesized compounds 4-8 were confirmed by the results of 
elemental analysis and 13C NMR spectroscopic data. 
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 The 13C NMR spectra of compounds 4, 5 show signals for the carbon atoms of the oxadiazole, tetrazole, 
and triazole rings in the regions 154-170, 150-160, and 130-145 ppm respectively. The chemical shifts of the 
carbon atoms signals for the phenyl substituents on different heterocycles are typical. Hence in the case of a 
benzene ring at atom N-2 of a triazole ring they are found at 117-131 ppm. More specifically, the Co (double 
intensity) chemical shift occurs at 117-118 ppm and Ci at 130 ppm. The carbon atom signals for the benzene 
ring on atom C-5 of the tetrazole ring occur at 126-131 ppm and on atom C-2 of the oxadiazole ring at 122-132 
ppm. In the latter case the high field shift of Ci (122 ppm) and low field shift of Cp (132 ppm) are typical. The 
observed chemical shift features allow an unambiguous assignment of the signals in the 13C NMR spectra and to 
establish or confirm the structures of the compounds obtained. The 13C NMR spectra of compounds 8a-c show 
characteristic signals in the regions 160-173 and 155-159 ppm respectively for the atoms C-2 and C-5 of the 
1,3,4-oxadiazole ring and also within the range 116-120 ppm assigned to the trifluoromethyl group. Additional 
confirmation of the positioning of the CF3 group at position 5 of the oxadiazole ring is the equel splitting of the 
heterocycle C-5 atom signal as a quartet with the intensity ratio of the lines 1:3:3:1. The 13C–19F spin-spin 
splittings are 267-272 and 42-44 Hz respectively. Unfortunately a marked lowering of solubility was noted for 
these compounds with an increasing number of azole rings in the polynuclear oxadiazole molecules. The 
majority of the 1,3,4-oxadiazoles prepared have certain photoactivity as displayed by luminosity upon UV 
irradiation. 
 
 
EXPERIMENTAL 
 
 1H and 13C NMR spectra were recorded on a Varian VXR-500S spectrometer (500 and 126 MHz 
respectively) using acetone-d6, acetone, DMSO, or HMPA. In the case of acetone-d6 the internal standard was 
HMDS but for the other solvents acetone-d6 was added for "capture". Elemental analysis was performed on a 
FLASH EA 1112 Series CHN-analyzer. The tetrazoles 3c-e were prepared by method [8] and the branched 
polynuclear tetrazoles 6a-c as previously described [9, 10]. 
 5-Phenyltetrazol-2-ylacetic Acid Chloride (1). A mixture of 5-phenyltetrazol-2-ylacetic acid (1.25 g, 
6.1 mmol) and PCl5 (1.5 g, 7.4 mmol) in benzene (10 ml) was heated to 60ºC and held until hydrogen chloride 
evolution had ceased and the starting acid had dissolved. After distillation of solvent and liquid products in 
vacuo on a water pump the dry residue was recrystallized from hexane to give colorless needle-like crystals of 
the acid chloride 1 (1.2 g, 88%) with mp 101°C (mp 103-104ºC [11]). 
 2-Phenyl-1,2,3-triazol-4-ylcarboxylic Acid Chloride (2). PCl5 (0.7 g, 3.2 mmol) was added in small 
portions to 2-phenyl-1,2,3-triazol-4-ylcarboxylic acid (0.5 g, 2.6 mmol) in benzene (5 ml). The reaction product 
was held at room temperature until evolution of hydrogen chloride had ceased and the acid had dissolved 
completely. After distillation of solvent and liquid products the dry residue was recrystallized from hexane to 
give the acid chloride 2 (0.51 g, 94%) with mp 107-108°C. 
 2-Methyl-5-(5-phenyltetrazol-2-ylmethyl)-1,3,4-oxadiazole (4a). A mixture of the acid chloride 1 
(1.15 g, 5.1 mmol) and 5-methyltetrazole 3a (0.36 g, 4.3 mmol) in toluene (5 ml) was held at 85°C for 3 h until 
gas formation had ceased and a homogeneous mass had been formed. The reaction product was cooled and 
neutralized over 30 min with saturated Na2CO3 solution. The organic layer was separated and dried over 
MgSO4. After removal of solvent the dry residue was recrystallized from ethanol to give the product 4a (0.7 g, 
67%) with mp 112-113°C. 13C NMR spectrum (DMSO), δ, ppm: 8.22 (CH3); 44.6 (CH2); 124-128.8 (m, C6H5); 
157.7 (C tetrazole); 162.6 (C-2 oxadiazole); 163.4 (C-5 oxadiazole). Found, %: C 54.21; H 3.85; N 34.22. 
C11H10N6O. Calculated, %: C 54.55; H 4.13; N 34.71. 
 Compounds 4b,d, 5a-c and 7a-c were prepared similarly. 
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 5-Phenyl-2-(5-phenyltetrazol-2-ylmethyl)-1,3,4-oxadiazole (4b) is prepared from the acid chloride 1 
(0.54 g, 2.5 mmol) and 5-phenyltetrazole 3b (0.24 g, 1.6 mmol) in toluene (5 ml). Yield 0.35 g (71%); 
mp 158-160°C (a mixture of ethanol and DMF). 1H NMR spectrum (acetone-d6), δ, ppm: 6.40 (2H, s, CH2); 
7.52-7.59 (5H, m, HPh at tetrazole); 8.02-8.13 (5H, m, HPh at oxadiazole). 13C NMR spectrum (HMPA), δ, ppm: 
46.9 (CH2); 122.83 (Ci Ph at oxadiazole); 125.94 (Co Ph at tetrazole); 126.06 (Cm Ph at tetrazole); 126.63 (Cp Ph 
at tetrazole); 128 87 (Co Ph at oxadiazole); 129.3 (Cm Ph at oxadiazole); 130.35 (Ci Ph at tetrazole); 132.02 (Cp 
Ph at oxadiazole); 160.2 (C tetrazole); 164.5 (C-2 oxadiazole); 164.8 (C-5 oxadiazole). Found, %: C 63.31; 
H 3.82; N 27.24. C16H12N6O. Calculated, %: C 63.15; H 3.95; N 27.63. 
 2-(2-Phenyl-1,2,3-triazol-4-yl)-5-(5-phenytetrazol-2-ylmethyl)-1,3,4-oxadiazole (4c) is prepared 
from the acid chloride 1 (1 g, 4.5 mmol) and 5-(2-phenyl-1,2,3-triazol-4-yl)tetrazole 3c (0.64 g, 3 mmol) in 
toluene (7 ml). Yield 0.8 g (72%); mp 142-143ºC (benzene). 13C NMR spectrum (DMSO), δ, ppm: 46.3 (CH2); 
118.6 (Co Ph at triazole); 125.7 (Cp Ph at triazole); 126.03 (Cm Ph at triazole); 130.5 (Ci Ph at triazole); 128.65 
(Cp Ph at tetrazole); 128.9 (Cm Ph at tetrazole); 129.5 (Co Ph at tetrazole); 133.8 (Ci Ph at tetrazole); 135.9 (C-4 
triazole); 137.9 (C-5 triazole); 158.2 (C tetrazole); 159.9 (C-2 oxadiazole); 164.4 (C-5 oxadiazole). Found, %: 
C 58.95; H 3.67; N 33.85. C18H13N9O. Calculated, %: C 58.55; H 3.50; N 33.96. 
 2-(Benzotriazol-1-ylmethyl)-5-(5-phenyltetrazol-2-ylmethyl)-1,3,4-oxadiazole (4d) is prepared from 
the acid chloride 1 (1 g, 4.5 mmol) and (N-methyltetrazol-5-yl)benzotriazole 3d (0.9 g, 4.5 mmol) in toluene 
(7 ml). Yield 0.35 g (22%); mp 245-247°C (decomp., ethanol). 13C NMR spectrum (HMPA), δ, ppm: 46.9 (CH2 
at tetrazole); 51.5 (CH2 at benzotriazole); 109.6-132 (Ph at benzotriazole and at Ph tetrazole, assignments 
ambiguous); 142.6 (C-4 tetrazole); 143.9 (C-5 triazole); 160.9 (C tetrazole); 162.3 (C-2 oxadiazole); 162.6 (C-5 
oxadiazole). Found, %: C 56.32; H 3.25; N 34.72. C17H13N9O. Calculated, %: C 56.82; H 3.62; N 35.1. 
 2-(4-Phenyl-1,2,3-triazol-1-ylmethyl)-5-(5-phenyltetrazol-2-ylmethyl)-1,3,4-oxadiazole (4e) is 
prepared from the acid chloride 1 (0.43 g, 1.9 mmol) and tetrazole 3e (0.37 g, 1.6 mmol) in toluene (5 ml). Yield 
0.26 g (42%); mp 105°C (ethanol). 13C NMR spectrum (DMSO), δ, ppm: 40.45 (CH2 at triazole); 44.45 (CH2 at 
tetrazole); 136.1 (C-4 triazole); 142.5 (C-5 triazole); 158.8 (C tetrazole); 160.5 (C-2 oxadiazole); 162.7 (C-5 
oxadiazole); 120.3-130.9 (Ph at triazole and Ph at tetrazole, assignments ambiguous). Found, % C 59.41; H 
3.78; N 32.47; C19H15N9O. Calculated, %: C 59.22; H 3.9; N 32.73. 
 5-Methyl-2-(2-phenyl-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (5a) is prepared from the acid chloride 2 
(0.5 g, 2.4 mmol) and tetrazole 3a (0.35 g, 4.1 mmol) in toluene (5 ml). Yield 0.6 g (67%); mp 132°C (ethanol). 
13C NMR spectrum (acetone), δ, ppm: 10 (CH3); 119.2 (Co Ph); 128.8 (Cp Ph); 129.8 (Cm Ph); 135.6 (Ci Ph); 
135.7 (C-4 triazole); 139.5 (C-5 triazole); 157.9 (C-2 oxadiazole); 164.4 (C-5 oxadiazole). Found, %: C 58.23; 
H 3.54; N 30.42. C11H9N5O. Calculated, %: C 58.15; H 3.96; N 30.84. 
 5-Phenyl-2-(2-phenyl-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (5b) is prepared from the acid chloride 2 
(0.54 g, 2.6 mmol) and tetrazole 3b (0.25 g, 1.7 mmol) in toluene (10 ml). Yield 0.26 g (53%); mp 195°C 
(mixture of ethanol and DMF). 13C NMR spectrum (HMPA), δ, ppm: 164.04 (C-5 oxadiazole); 157.1 (C-2 
oxadiazole); 136.6 (C-5 triazole); 132.4 (C-4 triazole); 118.6 (Co Ph at triazole); 126.5 (Cp Ph at triazole); 127.4 (Cm 
Ph at triazole); 135.2 (Ci Ph at triazole); 122.1 (Co Ph at oxadiazole); 129.4 (Cp Ph at oxadiazole); 129.8 (Cm Ph 
oxadiazole). 138.4 (Ci Ph at oxadiazole). Found, %: C 66.12; H 3.85; N 24.05. C16H11N5O. Calculated, %: C 66.44; 
H 3.81; N 24.22. 
 2,5-Bis(2-phenyl-1,2,3-triazol-4-yl)-1,3,4-oxadiazole (5c) is prepared from the acid chloride 2 (1 g, 
4.8 mmol) and tetrazole 3c (0.68 g, 3.2 mmol) in toluene (7 ml). Yield 0.93 g (84.5%); mp 217-219ºC (mixture 
of benzene and DMF). 13C NMR spectrum HMPA), δ, ppm: 117.2 (Co Ph); 127.5 (Cp Ph); 128.5 (Cm Ph); 135.5 
(Ci Ph); 132.9 (C-4 triazole); 137.2 (C-5 triazole); 156.3 (C-2 oxadiazole); 162.6 (C-5 oxadiazole). Found, %: 
C 60.84; H 3.47; N 31.66. C18H12N8O. Calculated, %: C 60.67; H 3.37; N 31.46. 
 Diethyl bis[2-(2-phenyl-1,3,4-oxadiazol-5-yl)ethyl]malonate (7a) is obtained from the bistetrazole 6a 
(1 g, 2.8 mmol) and benzoyl chloride (1.2 g, 8.5 mmol) in toluene (10 ml). Yield 0.65 g (45%); mp 118-120°C 
(ethanol). 13C NMR spectrum (acetone), δ, ppm: 13.6 (CH3); 20.8 (CH2Cquat); 30.15 (CH2 at oxadiazole); 61.7 
 

1161 



(CH2O); 56.7 (Cquat); 124.4 (Ci Ph); 126.6 (Co Ph); 129.3 (Cm Ph); 131.7 (Cp Ph); 164.6 (C-2 oxadiazole); 166.2 
(C-5 oxadiazole); 170.3 (CO). Found, %: C 64.21; H 5.25; N 11.03. C27H28N4O6. Calculated, %: C 64.29; H 
5.56; N 11.11. 
 Tris[2-(2-phenyl-1,3,4-oxadiazol-5-yl)ethyl]nitromethane (7b) is prepared from the tristetrazole 6b 
(1 g, 2.9 mmol) and benzoyl chloride (1.8 g, 12.9 mmol) in toluene (10 ml). Yield 0.57 g (35%); mp 184-186°C 
(ethanol). 13C NMR spectrum (HMPA), δ, ppm: 19.6 (CH2 at oxadiazole); 30.5 (CH2CH2 at oxadiazole); 92.8 
(CNO2); 123.4 (Ci Ph); 125.8 (Co Ph); 129 (Cm Ph); 131.4 (Cp Ph); 163.7 (C-2 oxadiazole); 165.3 (C-5 
oxadiazole). Found, %: C 64.29; H 4.75; N 16.52. C31H27N7O5. Calculated, %: C 64.47; H 4.68; N 16.98. 
 Tris[2{2-(2-phenyl-1,2,3-triazol-4-yl)-1,3,4-oxadiazol-5-yl}ethyl]nitromethane (7c) is prepared from 
the tristetrazole 6b (0.5 g, 1.4 mmol) and the acid chloride 2 (1.04 g, 5 mmol) in toluene (10 ml). Yield 0.5 g 
(46%); mp 223-225°C (decomp, mixture of ethanol and DMF). 13C NMR spectrum (HMPA), δ, ppm: 19.6 (CH2 
oxadiazole); 30.4 (CH2CH2 at oxadiazole); 92.8 (Ctert); 118.2 (Co Ph); 128.5 (Cp Ph); 129.7 (Cm Ph); 134.9 (Ci 
Ph); 135.8 (C-4 triazole); 138.5 (C-5 triazole); 157.1 (C-2 oxadiazole); 165.9 (C-5 oxadiazole). Found, %: 
C 56.84; H 3.65; N 28.44. C37H30N16O5. Calculated, %: C 57.07; H 3.86; N 28.79. 
 Diethyl Bis[2-(5-trifluromethyl-1,3,4-oxadiazol-2-yl)ethyl]malonate (8a). Trifluoroacetic acid 
anhydride (5.4 g, 25.6 mmol) was added dropwise at room temperature to the bistetrazole 6a (3 g, 8.5 mmol) in 
methylene chloride (10 ml). After gas evolution had ceased the reaction product was neutralized with a saturated 
solution of Na2CO3. The aqueous layer was extracted with methylene chloride and the combined extract was dried 
over magnesium sulphate. Solvent was removed in air and the dry residue was recrystallized to give product 8a 
(2.74 g, 87%) with mp 64-65°C (ethanol). 1H NMR spectrum (acetone-d6), δ, ppm (J, Hz): 2.04 (6H, t, J = 7, 
2CH3CH2); 2.56 (4H, 2CH2 at oxadiazole); 3.15 (4H, 2CH2 Cquat); 4.24 (4H, q, J = 7, 2CH3CH2). 13C NMR 
spectrum, δ, ppm (J, Hz): 14.3 (CH3); 21.6 (CH2 at oxadiazole); 30.3 (CH2CH2 at oxadiazole); 57.2 (Cquat); 62.6 
(CH2O); 116.6 (q, J13C19F = 270.2, CF3); 156 (q, J = 43.6, C-5 oxadiazole); 169.9 (C-2 oxadiazole); 170.8 (C=O). 
Found, %: C 41.73; H 3.57; N 11.41. C17H18F6N4O6. Calculated, %: C 41.80; H 3.69; N 11.48. 
 Tris[2-(5-trifluoromethyl-1,3,4-oxadiazol-2-yl)ethyl]nitromethane (8b) is prepared similarly to 
compound 8a from the tristetrazole 6b (0.5 g, 1.47 mmol) and trifluoroacetic acid anhydride (1.5 g, 7.2 mmol) 
in methylene chloride (10 ml). Yield 0.65 g (80%); mp 98-100°C (ethanol). 13C NMR spectrum (acetone-d6), δ, 
ppm (J, Hz): 20.1 (CH2 at oxadiazole); 30.7 (C, CH2CH2 at oxadiazole); 92.01 (CNO2); 116.7 (q, 
J13C,19F = 267.7, CF3); 155 (q, J13C,19F = 42.5, C-5 oxadiazole); 168.3 (C-2 oxadiazole). Found, %: C 34.97; 
H 2.24; N 17.58. C16H12F9N7O5. Calculated, %: C 34.72; H 2.17; N 17.72. 
 2,2,6,6-Tetrakis[2-(5-trifluoromethyl-1,3,4-oxadiazol-2-yl)ethyl]cyclohexanone (8c) is prepared 
similarly to compound 8a from the tetrakistetrazole (1.4 g, 2.9 mmol) and trifluoroacetic acid anhydride (3.6 g, 
17.3 mmol) in methylene chloride (10 ml). Yield 1.17 g (54%) as colorless crystals; mp 75-77°C (ethanol). 13C 
NMR spectrum (DMSO), δ, ppm (J, Hz): 19.3 (CH2 at oxadiazole); 30.9 (CH2CH2 at oxadiazole); 115.6 (q, 
J13C19F = 271.8, CF3); 153.6 (q, J13C,19F = 43.7, C-5); 168.8 (C-5 oxadiazole); 215.2 (C=O); 15.4 (γ-CH2 
cyclohexane); 31.7 (β-CH2 cyclohexane); 49.2 (α-CH2 cyclohexane). Found, %: C 41.13; H 2.77; N 14.46. 
C26H22F12N8O5. Calculated, %: C 41.38; H 2.92; N 14.85. 
 
 
REFERENCES 
 
  1. A. P. Grekov and O. P Shvaika, Data from the Third Coordination Conference on Scintillators, 1960, 

p. 60. 
  2. G. W. Adelstein, C. H. Yen, E. Z. Dajani, and R. G. Bianchi, J. Med. Chem., 19, 1221 (1976). 
  3. H. L. Yale and K. Losee, J. Med. Chem., 9, 478 (1966). 
  4. D. Ghiran, I. Schwartz, and I. Simiti, Farmacia, 22, 141 (1974). 
 
1162 



  5. E. P. Nesynov and A. P. Grekov, Usp. Khim., 33, 1184 (1964). 
  6. R. Husigen, J. Sauer, H. J. Sturm, and J. H. Markgraf, Chem. Ber., 93, 2106 (1960). 
  7. T. F. Osipova, G. I. Koldobskii, and V. A. Ostrovskii, Zh. Org. Khim., 20, 2468 (1984). 
  8. O. N. Verkhozina, V. N. Kizhnyaev, L. I. Vereshchagin, A. V. Rokhin, and A. I. Smirnov, Zh. Org. 

Khim., 39, 1863 (2003). 
  9. V. Yu. Zubarev, G. V. Gurskaya, V. E. Zavodnik, and V. A. Ostrovskii, Khim. Geterotsikl. Soedin., 

1494 (1997). [Chem. Heterocycl. Comp., 33, 1292 (1997)]. 
10. V. Yu. Zubarev, E. V. Bezklubnaya, A. K. Pyartman, R. E. Trifonov, and V. A. Ostrovskii, Khim. 

Geterotsikl. Soedin., 1496 (2003). [Chem. Heterocycl. Comp., 39, 1317 (2003)]. 
11. S. M. Putis, V. Yu. Zubarev, V. S. Poplavskii, and V. A. Ostrovskii, Khim. Geterotsikl. Soedin., 997 

(2004). [Chem. Heterocycl. Comp., 40, 854 (2004)]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1163 


	Chemistry of Heterocyclic Compounds, Vol. 44, No. 9, 2008
	L. I. Vereshchagin, O. N. Verkhozina, A. G. Proidakov,
	A. I. Smirnov, and V. N. Kizhnyaev




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.3
  /CompressObjects /Off
  /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 0.15
    /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 150
  /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 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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


