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General Information.  

All other reagents were used as received from commercial sources, 

unless otherwise stated. Unless otherwise noted, all experiments were 

carried out under N2 atmosphere in oven-dried glassware using stander 

syringe, cannula and septa apparatus. Tetrahydrofuran, Toluene and 

hexane were dried with sodium and distilled before use. CH2Cl2 were 

dried over CaH2, and distilled before use. All the 1H NMR and 13C NMR 

were recorded in CDCl3 solution unless otherwise stated. Coupling 

constants (J values) are given in Hertz (Hz) and chemical shifts are 

expressed in parts per million (ppm). Substrate was prepared from the 

corresponding readily available 4,6-dibromoisophthalaldehyde after 

several steps. UV-Vis and PL spectra in diluted dichloromethane solution 

(10-5 M) were recorded using a Hitachi U-3300 spectrophotometer and a 

Hitachi F-4500 fluorescence spectrophotometer, respectively. Quantum 

yield was measured with reference to Coumarin-I (Φf = 0.99)1. The 

wavelength at the intersection point of the two absorption spectra 

between the sample and the standard was taken as the cxcitation 

wavelength for PL spectra and determining quantum yields. The HOMO 

energy level of the studied compound was calculated from the oxidation 

potential (E1/2) obtained from the cyclic voltammetry (CV) measurement 

with Pt wire as counter electrode, glassy carbon electrode as working 

electrode. The potentials were measured against an Ag/Ag+ (Ag/0.01 M 

AgNO3) reference electrode. The final results were calibrated with the 

ferrocene/ferrocenium (Fc/Fc+) couple. Under the assumption that the 
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energy level of ferrocene/ferrocenium is 4.8 eV below vacuum, the 

HOMO energy levels of 2c and 4a-4g were determined from the 

equation: 4.8 eV + E1/2 (versus Fc/Fc+). 

Device fabrication and characterization.  

The EL devices with a configuration of ITO/TCTA (50 nm)/4a (3%) in 

DMPPP (30 nm)/BCP (10 nm)/TPBI(30 nm)/LiF(1 nm)/Al (100 nm) 

were fabricated by sequential thermal evaporation onto a clean glass 

precoated with a layer of indium tin oxide having a sheet resistance of 25 

ohm/square. The effective area of the emitting diode is 9.00 mm2. 

Current, voltage and light intensity measurements were recorded 

simultaneously using a Keithley 2400 source meter and a Newport 

1835-C optical meter equipped with a Newport 818-ST silicon 

photodiode. EL spectra were measured on a Hitachi F-4500 fluorescence 

spectrophotometer. All the measurements were carried out at room 

temperature in the air.  

 

A. Representative Synthetic procedures: 

(I) Synthesis of 2,3,6,7-tetraphenylanthracene 2c 
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(a) 4,6-Bis((4-tert-butylphenyl)ethynyl)isophthalaldehyde : 

  Nitrogen was bubbled through a mixture of THF (80 mL) and 

triethylamine (80 mL) for 30 min, and to this solution was added 

4,6-dibromoisophthalaldehyde (5 g, 17.1 mmol), CuI (0.326 g, 1.71 

mmol), PdCl2(PPh3)2 (0.602 g, 0.86 mmol), and 

1-tert-butyl-4-ethynylbenzene (6.23 g, 39.4 mmol). The resulting 

solution was stirred at 80 °C for 8 h before it was cooled to room 

temperature. Solvent was removed under reduced pressure, and the 

solution was filtered through a short silica bed with ethyl acetate/hexane 

(1:1 volume ratio). After concentration in vacuo, the crude material was 

eluted through a silica column with ethyl acetate/hexane(5/95) to afford 

the desired product (4.74 g, 62 %) as a yellow solid. 

(b) Synthetic procedure for 2,3,6,7-tetraphenylanthracene (2c). 

A mixture of compound 1c (6.5 g, 22.4 mmol), Cu(OTf)2 (0.081 g, 

0.22 mmol) and CF2HCO2H (1.1 g , 11.2 mmol) in 1,2-dichloroethane 

(240 mL) was stirred for 10 min at 100 ℃ under Ar atmosphere. To this 

mixture was added a 1,2-dichloroethane (10 ml) solution of 

4,6-bis((4-tert-butylphenyl)ethynyl)isophthalaldehyde (1.0 g, 2.2 mmol) 

drop-wise over a period of 2 h, and the mixture was stirred for additional 

3 h. The solution was cooled to room temperature before it was treated 

with saturated NaHCO3 aqueous solution. The organic layer was extracted 

with dichloromethane, dried over MgSO4 and evaporated under reduced 

pressure. The crude product was eluted through a silica column using 

dichloromethane/hexane as an the eluent, giving 2c (0.87 g) in a 55% 
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yield.  

 

(e) 9,10-Dibromo-2,3,6,7-tetrakis(4-tert-butylphenyl)anthracene (3).                       

A dichloromethane (70 mL) solution of 2c (0.5 g, 0.71 mmol) was cooled 

to 0 °C, and to this solution was added dropwise a dichloromethane 

solution (2 ml) of Br2 (0.25 g, 1.56 mmol) for a period of 5 min. The 

mixture was stirred for 0.5 h in dark. A saturated aqueous solution of 

Na2SO3 was added, and the resulting mixture was extracted with 

dichloromethane, dried over MgSO4, and concentrated under reduced 

pressure. The residues were eluted with CHCl3/hexane (5/95) through a 

silica column to afford compound 3 ( 0.495 g ,81%) as a yellow solid. 

 

 
(c) Synthetic procedure for compound (4a): 

The 3,5-di-tert-butylphenylboronic acid (0.108 g, 0.46 mmol), 

compound 3 (0.1 g, 0.12 mmol), Pd(Ph3P)4 (0.007 g , 0.06 mmol) and 

K2CO3 (0.064 g, 0.46 mmol) were dissolved in a mixing solvent of 

toluene (8 mL), ethanol (3 mL) and water (6 mL); the resulting mixture 
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was then heated to 80 � for 8 h. The solution was cooled to room 

temperature, extracted with dichloromethane, dried over MgSO4 and 

concentrated under reduced pressure. The residues were eluted through a 

silica column to afford compound 4a (0.095 g, 76%). 

 

(d) Synthetic procedure for compound (4c): 

Compound 3 (0.10 g, 0.12 mmol), Pd(Ph3P)4 (0.007 g , 0.06 mmol) and 

CuI (0.003 g, 0.12 mmol) were dissolved in a solution of THF (7 ml) and 

triethylamine (7 ml), and the mixture was stirred for 5 min. To this 

mixture was added (triisopropylsilyl)acetylene (0.064g ,0.35 mmol) 

drop-wise under nitrogen atmosphere, and the resulting solution was 

heated to 80 � for 8 h. The resulting solution was cooled to room 

temperature, and the solvent was removed under reduced pressure. The 

residues were eluted through a silica column to give compound 4c (0.093 

g , 75%). 
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(e) Synthetic procedure for compound (4e): 

A mixture of compound 3 (0.10 g, 0.12 mmol), diphenylamine (0.081g, 

0.48 mmol), sodium tert-butoxide (0.097 g, 0.48 mmol ), Pd
2
(dba)

3 (0.01 

g, 0.01 mmol) and P(t-Bu)
3 

(0.005 g, 0.02 mmol) in dry toluene (15 ml) 

were stirred under nitrogen atmosphere at 100 °C for 12 h. The resulting 

solution was cooled to room temperature, and extracted with 

dichloromethane. The extract was dried over MgSO
4, 

concentrated under 

reduced pressure, and purified by a silica column to afford 4e (0.055 g, 

46%). 

 

 

 

 

 

 

 

 

 

 

 

 

Reference: 

1. (a) Y. S. Chen, P. Y. Kuo, T. L. Shie and D. Y. Yang, Tetrahedron .2006, 

62, 9410. (b) G. Jones II, W. R. Jackson, C. y. Choi, and W. R. Bergmark 

J. Phys. Chem. 1985, 89, 294. 
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B. Electrochemical experiments for 2c, 4a-4g 

Measurement:  

 

 
Figure 1. Cyclic voltammetry of 2c with ferrocene 

 
 

Figure 2. Cyclic voltammetry of 4a with ferrocene  
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Figure 3. Cyclic voltammetry of 4b with ferrocene 

 
 

 
 

 
Figure 4. Cyclic voltammetry of 4c with ferrocene 
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Figure 5. Cyclic voltammetry of 4d with ferrocene 

 
 
 

 

Figure 6. Cyclic voltammetry of 4e with ferrocene 
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Figure 7. Cyclic voltammetry of 4f with ferrocene 

 
 
 

 
Figure 8. Cyclic voltammetry of 4g without ferrocene 
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Figure 9. Cyclic voltammetry of 4g with ferrocene  
 

 
 

C. EL performance of the device using compound 4a as dopant (ITO/TCTA (50 

nm)/4a (3%) in DMPPP (30 nm)/BCP (10 nm)/TPBI(30 nm)/LiF(1 nm)/Al). 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 10. Luminescence spectra of compound 4a over various 

applied voltage 
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Figure 11. External Quantum Efficiency of compound 4a over 

various Current Density 
 
 
 
 
 

D. Spectral data for key compounds: 

Spectral data for compound :  

 

solid; IR (neat, cm-1): 2780 (w), 2170 (w), 1705 (s), 1390(s), 1375 (m), 

1372 (s); 1H NMR (400 MHz, CDCl3): δ 10.59 (s, 2 H), 8.45 (s, 1 H), 

7.88 (s, 1H), 7.51 (m, 4H), 7.42 (m, 4H), 1.33 (s, 18H); 13C NMR (100 

MHz, CDCl3): δ 189.9, 153.3, 137.6, 134.34, 131.7, 131.1, 127.1, 125.6, 

118.5, 100.9, 83.6, 34.9, 31.0; HRMS calcd for C32H30O2: 446.2246, 
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found 446.2241. Anal. calcd for C32H30O2: C 86.06; H 6.77. Found: C 

85.93; H 7.02. 

Spectral data for compound (2a): 

 
solid; IR (neat, cm-1): 3058(s), 1658 (s),1492 (s) ; 1H NMR (400 MHz, 

CDCl3): δ 8.48 (s, 2 H), 8.05 (s, 4 H),  7.26 (m, 20H); 13C NMR (100 

MHz, CDCl3): δ 141.4, 139.0, 131.4, 129.9, 129.6, 127.9, 126.6, 126.0 ; 

HRMS calcd for C38H26: 482.2035, found 482.2058. Anal. calcd for 

C38H26: C 94.57; H 5.43. found: C 94.12; H 5.71. 

Spectral data for compound (2b): 

 

solid; IR (neat, cm-1): 3120(s), 2989 (s), 1570 (m), 1450 (s), 1380(m), 

1280 (s); 1H NMR (400 MHz, CDCl3): δ 8.40 (s, 2 H), 7.97(s, 4H), 7.18 

(d, J= 6.8, 8.8 Hz, 8 H),  6.81 (d, J= 8.8 Hz, 8H), 3.80 (s , 12H) ; 13C 

NMR (150 MHz, CD2Cl2): δ 158.9, 139.1, 134.3, 131.7, 131.3, 129.4, 

125.8, 113.7, 55.5; HRMS calcd for C42H34O4: 602.2457, found 602.2454. 

Anal. calcd for C42H34O4: C 83.70; H 5.69. found: C 83.38; H 5.84. 

 

Spectral data for compound (2c): 
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solid; IR (neat, cm-1): 3280 (s), 2989 (s), 1650(m), 1395 (m), 1372 (s); 1H 

NMR (600 MHz, CDCl3): δ 8.42 (s, 2 H), 8.03 (s, 4H), 7.26 (m, 8H), 

7.19 (m, 8H), 1.30 (s, 36H); 13C NMR (150 MHz, CDCl3): δ 149.4, 139.0, 

138.5, 131.3, 129.5, 129.3, 125.7, 124.6, 34.4, 31.3 ; HRMS calcd for 

C54H58: 706.4539, found 706.4540. Anal. calcd for C54H58: C 91.73; H 

8.27. found: C 91.38; H 8.42. 

Spectral data for compound (3) : 

 

. 

solid; IR (neat, cm-1): 3290 (s), 2979 (s), 1460(s), 1394(m), 1371 (s), 706 

(m); 1H NMR (400 MHz, CDCl3): δ 8.58 (s, 4H), 7.29 (d, J = 8.8 Hz, 8H), 

7.22 (d, J = 8.8 Hz, 8H), 1.32 (s, 36H); 13C NMR (100 MHz, CDCl3/CS2): 

δ 149.8, 140.9, 137.6, 130.4, 129.5, 124.8, 122.8, 34.3, 31.3 ; 

MALDITOF-MS calcd for C54H56Br2 : 862.2749, found m/z = 864.831. 

Anal. calcd for C54H56Br2: C 74.99; H 6.53. Found: C 74.58; H 6.62.  

 

Spectral data for compound (4a) : 
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solid; IR (neat, cm-1): 3280 (s), 2970(s), 1673 (s), 1310(s), 1395 (m), 

1371 (s); 1H NMR (400 MHz, CD2Cl2): δ 7.91. (s, 4H), 7.56 (s, 2H), 7.54 

(s, 4H), 7.20 (d, J= 8.4 Hz, 8H),  7.09 (d, J= 8.4 Hz, 8H), 1.46 (s, 36H), 

1.27 (s, 36H) ; 13C NMR (100 MHz, CD2Cl2): δ 151.1, 150.0, 139.3, 

138.7, 138.2, 137.7, 129.9, 129.3, 127.0, 125.1, 121.6, 35.4, 34.8, 31.9, 

31.5 ;MALDITOF-MS calcd for C82H98 : 1082.7669, found m/z = 

1082.531. Anal. calcd for C82H98: C, 90.88; H, 9.12. Found: C, 90.81; H, 

9.08. 

Spectral data for compound (4b) : 

 
solid; IR (neat, cm-1): 3238 (s), 2989 (s), 1393 (m), 1370(s); 1H NMR 

(400 MHz, CDCl3): δ 8.06-8.04 (m, 4H), 7.99-7.97 (m, 2H), 7.94-7.91 

(m, 2H), 7.76 (d, J=0.4, 4H), 7.71-7.69 (m, 2H), 7.58-7.55 (m, 4H), 7.07 

(m, 8H), 6.93 (m, 8H), 1.20 (s, 36H); 13C NMR (100 MHz, CDCl3);  δ 

149.2, 138.8, 138.5, 136.9, 136.5, 133.6, 132.9, 130.3, 129.9, 129.6, 

129.5, 128.3, 128.2, 127.94, 127.90, 126.2, 126.1, 124.5, 34.3, 31.3 ; 

MALDITOF-MS calcd for C74H70 : 958.5478, found m/z = 958.133. Anal. 

calcd for C74H70: C, 92.65; H, 7.35. Found: C, 92.60; H, 7.38. 
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Spectral data for compound (4c): 

 

solid; IR (neat, cm-1): 3240 (s), 2940(s), 2890 (m), 2130(w), 1385(s), 

1370(s); 1H NMR (400 MHz, CDCl3): δ 8.69 (s, 4H), 7.27 (s, 16H), 1.33 

(s, 36H), 1.23 (m, 42H); 13C NMR (100 MHz, CDCl3): δ 149.6, 139.9, 

138.2, 132.0, 129.6, 129.0, 124.7, 118.0, 104.9, 103.6, 34.5, 31.4, 18.9, 

11.5 ; MALDITOF-MS calcd for C76H98Si2 : 1066.7207, found m/z = 

1066.605. Anal. calcd for C76H98Si2: C, 85.49; H, 9.25. Found: C, 85.00; 

H, 9.40. 

Spectral data for compound (4d): 

tBu

tButBu

tBu

tButBu

tBu tBu
4d

 
solid; IR (neat, cm-1): 3280 (s), 2960(s), 2845 (m), 2090(w), 1396(m), 

1370(s); 1H NMR (400 MHz, CDCl3): δ 8.74 (s, 4H), 7.56 (d, J= 1.6Hz, 

4H), 7.44 (d, J = 1.6Hz, 2H), 7.29 (s, 16H) 1.36 (s, 36H), 1.31 (s, 36H); 

13C NMR (100 MHz, CDCl3): δ 151.0, 149.7, 140.1, 138.6, 131.8, 129.7, 

128.8, 126.1, 124.8, 123.2, 122.7, 118.0, 104.1, 86.0, 34.9, 34.5, 31.4; 

MALDITOF-MS calcd for C86H98: 1130.7669, found m/z = 1130.592. 
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Anal. calcd for C86H98: C, 91.27; H, 8.73. Found: C, 91.01; H, 8.75. 

Spectral data for compound (4e): 

 

solid; IR (neat, cm-1): 3230 (s), 2900(s), 2840 (m), 1560(s), 1397(m), 

1370(s), 1243 (s); 1H NMR (400 MHz, CDCl3): δ 8.20 (s, 4H), 

7.26-7.16(m, 16H),  7.10 (d, J = 8.4 Hz, 8H),  6.95 (t, J = 7.2 Hz, 4H), 

6.70  (d , J = 8.4 Hz, 8H), 1.25 (s, 36H) ; 13C NMR (100 MHz, CDCl3): 

δ 149.5, 148.1, 139.7, 138.1, 130.9, 129.5, 129.3, 126.4, 124.5, 121.4, 

120.9, 34.4, 31.3; MALDITOF-MS calcd for C78H76N2: 1040.6009, 

found m/z = 1040.528. Anal. calcd for C78H76N2: C, 89.95; H, 7.36; N, 

2.69. Found: C, 89.63; H, 7.28; N, 2.80. 

.Spectral data for compound (4f): 

 
solid; IR (neat, cm-1): 3238 (s), 2910 (m), 1396(m), 1370(s) ; 1H NMR 

(400 MHz, CDCl3): δ 8.15 (s, 4H), 7.25 (d, J = 8 Hz, 8H), 7.09 (d, J = 

8.4 Hz, 8H), 7.06 (d, J = 8.4Hz, 8H), 6.71 (d, J = 8 Hz, 8H), 1.33 (s, 

36H), 1.24 (s, 36H); 13C NMR (100 MHz, CDCl3): δ 149.4, 146.1, 143.8, 

139.2, 138.2, 137.4, 130.7, 129.6, 126.9, 126.1, 124.4, 120.5, 34.4, 34.3, 

31.6, 31.4; MALDITOF-MS calcd for C94H108N2: 1264.8513, found m/z 
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= 1264.727. Anal. calcd for C94H108N2: C, 89.19; H, 8.60; N, 2.21. Found: 

C, 88.72; H, 8.73; N, 2.34. 

Spectral data for compound (4g): 

 

solid; IR (neat, cm-1): 3200 (s), 2910 (s), 2860 (m), 1397 (m), 1372 (s); 

1H NMR (400 MHz, CDCl3): δ 8.21 (s, 4H), 7.11 (d,  J=8.4, 8H), 7.06 

(d, J = 9.2 Hz, 8H), 6.81(d, J = 6.4 Hz, 8H), 6.79 (d,  J= 6.8Hz, 8H), 

3.77(s, 12H), 1.25 (s, 36H) ; 13C NMR (100 MHz, CDCl3): δ 154.0, 

149.4, 142.4, 139.5, 138.2, 137.3, 131.0, 129.6, 126.6, 124.5, 121.8, 

114.7, 55.7, 34.4, 31.4; MALDITOF-MS calcd for C82H84N2O4:  

1160.6431, found m/z = 1160.451. Anal. calcd for C82H84N2O4: C, 84.79; 

H, 7.29; N, 2.41. Found: C, 84.57. H, 7.38; N, 2.29. 

E. NMR spectral- data for key compounds: 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S20 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S21 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S22 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S23 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S24 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S25 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S26 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S27 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S28 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S29 

  

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S30 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S31 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S32 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S33 

 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S34 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S35 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S36 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S37 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S38 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S39 

 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S40 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



� �

�

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S42 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



S43 

 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


