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Abstract White organic light-emitting diodes (OLEDs) are promising candidates for novel solid-state lighting devices, and
high-performance orange light-emitting materials are one of the key factors to realize high-performance complementary color
white OLEDs. In this work, we designed a new bipolar cyclometalating ligand by incorporating carbazole moiety with
hole-transport ability into 2-phenyl-4-methylquinoline with a large torsion angle. Based on this carbazole-bearing cyclomet-
alating ligand, a pair of orange emissive iridium(III) complexes (Ir1 and Ir2) showing bipolar transport ability are prepared
by selecting 2,2,6,6-tetramethylheptane-3,5-dione and picolinic acid as ancillary ligands. Two complexes and the corre-
sponding cyclometalating ligand are well characterized by 'H and '3C nuclear magnetic resonance spectrometry, and mass
spectrometry, and the new bipolar cyclometalating ligand and complex Ir1 are also confirmed by X-ray diffraction analysis.
The single crystals of Irl crystallized in the orthorhombic space group P21212:. Its unit cell parameters are a=£=y=90°,

* Dedicated to the 90th anniversary of Acta Chimica Sinica.

* E-mail: pengtao@polyu.edu.hk; miaoyanqin@tyut.edu.cn; wai-yeung.wong@polyu.edu.hk
Received April 29, 2023; published June 26, 2023.
Supporting information for this article is available free of charge via the Internet at http://sioc-journal.cn.
Project supported by the National Key R&D Program of China (No. 2022YFE0104100), the National Natural Science Foundation of China (No.
61905120), the Hong Kong Research Grants Council (No. PolyU 153058/19P), Start-up Fund for RAPs under the Strategic Hiring Scheme (No.
P0035922), the Hong Kong Polytechnic University (No. YXB8), Research Institute for Smart Energy (No. CDAQ), Miss Clarea Au for the Endowed
Professorship in Energy (No. 847S), and Science and Technology Innovation Talent Team Project of Shanxi Province (No. 202204051001013).

*PRAL (AR BT 90 FE.
L 52 [ R R B R T AT (No. 2022YFE0104100)  [HI 5 H 2R3 4 (No. 61905120), WL B JRi(No. PolyU 153058/19P). WL
B FIITE 32 4(No. P0035922), FIEEE TR (No. YXBS). # HREIRHI FLE(No. CDAQ). KR B REVE I HEH I (No. 847S) LUK ili 764 %
838 A A 1 BAI5 H (202204051001013) %5 B

Acta Chim. Sinica 2023, 81, 891—897 © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn 891



o F 5 R

a=1.271 nm, b=1.522 nm, ¢=3.161 nm. In O2-free toluene solution at room temperature, both complexes exhibit intense
orange phosphorescence (587 nm for Irl, 570 nm for Ir2) with high photoluminescent quantum yields of 69% and 74% and
with short lifetimes of 1.50 and 1.62 ps. Most importantly, they not only show relatively broad full width at half maximum
(FWHM) of 83 nm for Irl and 88 nm for Ir2 in their emission spectra but also possess bipolar transport ability, which will be
beneficial to realize high-performance electroluminescence. Complex Ir2 is selected as the dopant to fabricate orange
OLEDs. The as-prepared OLED realizes a broad orange emission at 569 nm with FWHM of 86 nm, maximum brightness of
4826 cdem 2, external quantum efficiency (EQE) of 15%, current efficiency of 35.7 cd*A ™!, and power efficiency of 23.4
Im*W ™ !. The results demonstrate that the new bipolar orange emissive iridium(IlI) complexes designed by incorporating
carbazole moiety with hole-transport ability into the cyclometalating ligand with a large torsion angle will be the promising
candidates for the future design of high-performance white organic light-emitting diodes.

Keywords iridium(III) complex; carbazole; electroluminescence; phosphorescence; bipolar charge-transport
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Figure 1 Chemical structures, synthetic route of novel bipolar orange emissive iridium(IIT) complexes Ir1 and Ir2, and the ORTEP views of the corre-
sponding cyclometalating ligand and complex Ir1 (the hydrogen atoms and solvent molecule are omitted for clarity)
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Figure 2 (a) UV-visible absorption and photoluminescence spectra of
Irl and Ir2 at room temperature in toluene; (b) low temperature phos-
phorescence spectra of Irl and Ir2 at 77 K in 2-MeTHF. Inset: Lumines-
cence photographs of the complexes in toluene under 365 nm UV light
(a); phosphorescent decay curves of complexes in the O,-free CH,Cl, at
298 K (1.0X 10 ° mol/L, 365 nm excitation)
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Figure 3 The calculated HOMO and LUMO orbital plots, energy levels,
and energy gaps of complexes Irl and Ir2
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Figure 4 EL spectra (a) and EQE-J curve (b) of orange OLED. Inset:
EL photograph (up) and 1931 CIE coordinate (down) of device at 7 V.
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1 6 OLED & FHHBURLERE
Table 1 The performance of orange OLED
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FHEVERE, ARIT AR, AV G BTk
EARMEHIFZE . BRI B31F5R) DL ATE YR 15 )
#/ L, BLEY) Ie2 M5 GeR 15 2 — 53271

3 g

A TAEHR B B AT 25 XA SR 1 1) e e 256 41 ik
KA R 5y 1 B SRS ) & T — i BB P 2R
SR lolk, mId kR 2,2,6,6-V0 FH3E-3,5-PF AT g -
2- R AE Bl BTG A, 14 7 W45 B I e T e A (1R XL
WAL SR RSO (DA &9, I BRI R D . 1
A XGRS AT ST B, #A T RCA PRI 4 R il
W T450). TRAEY) Irl SRR T IER &, 2500
BEA P212:.2. FI|F, fERRAERRF, PR &35
71N 9 ) U T AT R G RS, B AR A il T 587 AT 570
nm, BA B R T ROR A MR .
IR, X B CEL AP R LA LA o 1R R S U
B (83 F1 88 nm) FIXURALHRFPE. ZETECA ) Ir2 (IR
BRI EIWEN T 569 nm, KT FIEH L 86 nm, B
KN 4826 cd/m?, WEMHAMNETR0% . HIRACEMY)
YR WIER] 15%. 35.7 cd/A F123.4 Im/W. HIH45
SR W KL A 1) 4 T T SR 5] NS Ak
fog ok AT RIS I P R A A% A 1 PR RS D AR (I E &
V), A AR AN FOGER T AR 28 .

4 SIwERsy

AR TARE A SRR AE 7 BUR JE a8 1FH % 1
HAEREMREE I, “SCHERE .
4.1 9-(2-(4-FRA RMEMR-2- ) K K )-OH-HRM B & BR

FREL 2-5(-4-F FEmk 1.78 g (10 mmol). 9-(2-
(4,4,5,5-PU FE3E-1,3,2- S8 0 R LG e -2- 85 ) R 0 )-O H- IR
M 4.01 g (11 mmol). MY (= E= ) 0.578 g (0.5 mmol).
BRERAT /K (2.0 mol/L) 20 mL. FFE¥ 20 mL LA FHZE
60 mL BT 250 mL OGRS, AT, HEE
85 C, fiFERPL 18 h. R4 )G, AHIR =R, BE
BRI, SR BRI MR, 7 KA NI, T
IKBREREN T WM, (EH IE S R OBV © V=
40 : VD)IREVEFNWERTEMR, SrERAEET 7 s aifh g
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F3.55 g LSRR, 7% 2%, FEERSHEE
FCAA A IE bl — S AR S VA RIE T XS4k
ATEFH R . "TH NMR (400 MHz, acetone-ds) J: 8.25~
8.18 (m, 1H), 8.16~8.09 (m, 2H), 7.86 (d, J=8.4 Hz,
1H), 7.83~7.76 (m, 3H), 7.69~7.59 (m, 2H), 7.48~7.42
(m, 1H), 7.25 (ddd, J=7.64, 6.84, 0.80 Hz, 2H), 7.15 (t,
J=17.2 Hz, 4H), 6.63 (s, 1H), 2.09 (s, 3H); BC{'H} NMR
(101 MHz, acetone-ds) 6: 156.00, 147.99, 143.61, 141.39,
139.80, 135.24, 132.08, 130.43, 129.94, 129.59, 128.94,
128.92, 126.65, 126.15, 125.82, 123.55, 123.16, 120.86,
120.00, 119.72, 109.80, 17.43.
42 HERBERAKINEF_BHANEH

FREUK A =&AL E 300 mg (0.85 mmol). 9-(2-(4-F
BN -2- 35 ) 2R J5)-9 - 720 mg (1.87 mmol). 2- £,
FOFE 15 mL LA A 7/K SmL BT 50 mL # RS
L BASAR, THERZE 110 °C, BN 24 h. [ gh
e, W Z SR, KR SIER A N A S ALK
W, BT O E ZURE AR, hiE1s BIIEYE, K BE,
LT, A IE Ot 78 43 e ik A4k AR ok 250 == i
BEA, SR GE, RAODEN R EZEA TR
— R

4.3 EE I AR

FRECER (I S — 244 200 mg (0.10 mmol)+ 2,2,6,6-
DU 3E-3,5- 3¢ i 55.3 mg (0.30 mmol). JE/KBRERATF)
K 415 mg (3 mmol). 5 %% 40 mL & T 100 mL .11
Belfih, JAGUE, FHRE 35 C, HiFERA 12 h KM
SiJE, WEIE =R, HuERRE TN, A IE M
ZEFBEV V=3 DIREEAINE BN, &R
WAEFE ENT B Ak A3 3] 167 mg 20 Uk AR E A 1,
P2 73%. '"H NMR (600 MHz, dichloromethane-dz) &:
8.51 (d, J=8.8 Hz, 2H), 8.35 (d, J=7.9 Hz, 2H), 8.33 (d,
J=17.7 Hz, 2H), 7.73 (d, J=8.1 Hz, 2H), 7.55 (d, J=8.1
Hz, 2H), 7.51~7.46 (m, 4H), 7.44~7.39 (m, 6H), 7.35 (t,
J=7.3 Hz, 2H), 7.26 (d, J=8.1 Hz, 2H), 7.02 (d, J=7.2
Hz, 2H), 6.91 (t, J=7.5 Hz, 2H), 6.87 (d, J=7.5 Hz, 2H),
6.19 (s, 2H), 4.93 (s, 1H), 2.08 (s, 6H), 0.70 (s, 18H);
BC{'H} NMR (151 MHz, dichloromethane-d,) 5: 194.37,
167.47, 155.57, 148.26, 146.20, 145.22, 141.44, 140.92,
137.05, 135.11, 130.07, 128.92, 127.55, 126.61, 126.22,
126.13, 125.92, 123.29, 123.15, 123.13, 122.85, 120.27,
120.23, 119.93, 119.80, 110.97, 110.54, 88.96, 40.63,
27.57, 18.59. MALDI-TOF-MS calcd for Cg¢Hs7IrN4O2
1142.411, found 1142.416.
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F F R

BC &9 Ir2 (6 . FREUER (I SN — 544k 200 mg
(0.10 mmol). FHtHE-2-FZ 37 mg (0.30 mmol). TE/KBRER
B AR 415 mg (3 mmol). I HE 40 mL & T 100 mL
g, BAURE, JHERZE 35 °C, HitHE & 12 h
KGR G, Wi B, kR ohER, H
HE R B CBR(V © V=5 o DIREHHIE NGB, &
FEIRFE EHT 0 B 215 3] 173 mg BB Ry AR [E 4 Tr2,
23 80%. 'H NMR (600 MHz, dichloromethane-ds) J:
8.84 (d, /=9.0 Hz, 1H), 8.40 (d, /=7.9 Hz, 1H), 8.36~
8.32 (m, 2H), 8.28 (dd, /=9.9, 3.4 Hz, 2H), 7.74 (d, J=
8.1 Hz, 1H), 7.72 (d, J=8.1 Hz, 1H), 7.69~7.57 (m, 7H),
7.54 (d, J=8.9 Hz, 1H), 7.48~7.43 (m, 3H), 7.41~7.33
(m, 4H), 7.31 (t, J=7.4 Hz, 1H), 7.29~7.25 (m, 2H), 7.24
(d, J/=6.9 Hz, 1H), 7.17~7.11 (m, 3H), 7.04~6.99 (m,
2H), 6.97~6.93 (m, 1H), 6.70 (d, J/=7.3 Hz, 1H), 6.28 (s,
1H), 6.12 (s, 1H), 2.09 (s, 3H), 2.03 (s, 3H); *C{'H} NMR
(151 MHz, dichloromethane-d>) d: 171.09, 168.19, 166.54,
153.59, 153.39, 147.70, 147.24, 147.07, 146.97, 145.69,
144.52, 143.73, 141.19, 141.06, 140.97, 140.75, 137.78,
136.99, 13591, 135.32, 135.22, 130.93, 130.54, 130.07,
128.99, 128.14, 127.53, 127.28, 127.18, 127.02, 126.69,
126.60, 126.42, 126.24, 126.19, 125.95, 125.74, 124.61,
123.79, 123.75, 123.57, 123.43, 123.39, 123.18, 123.11,
120.94, 120.69, 120.53, 120.33, 120.21, 120.19, 120.16,
120.13, 119.76, 111.17, 110.46, 110.19, 110.04, 18.51.
MALDI-TOF-MS caled for CeHplrNsO,+Na™ 1104.287,
found 1104.379.

References

[1] Braveenth, R.; Lee, H.; Park, J. D.; Yang, K. J.; Hwang, S. J;
Naveen, K. R.; Lampande, R.; Kwon, J. H. Adv. Funct. Mater. 2021,
31,2105805.

[2] Yang, X.; Zhou, G.; Wong, W.-Y. Chem. Soc. Rev. 2015, 44, 8484.

[3] Han, D.; Khan, Y.; Gopalan, K.; Pierre, A.; Arias, A. C. Adv. Funct.
Mater. 2018, 28, 1802986.

[4] Dai, H.; Zhou, J.; Meng, G.; Wang, L.; Duan, L.; Zhang, D. Chin. J.

Acta Chim. Sinica 2023, 81, 891—897

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

MR
Chem. 2023, 41, 657.

[5] Wu, Z.; Zhu, X.; Li, Y.; Chen, H.; Zhuang, Z.; Shen, P.; Zeng, J.;
Chi, J.; Ma, D.; Zhao, Z.; Tang B. Z. Adv. Opt. Mater. 2021, 9,
2100298.

[6] Tao, P.; Li, W.-L.; Zhang, J.; Guo, S.; Zhao, Q.; Wang, H.; Wei, B.;
Liu, S.-J.; Zhou, X.-H.; Yu, Q.; Xu, B.-S.; Huang, W. Adv. Funct.
Mater. 2016, 26, 881.

[7] Tao, P; Li, X.; Zhou, G.; Wong, W.-Y. Acc. Mater. Res. 2022, 3,
830.

[8] Ren, B.-Y.; Yi, J.-C.; Zhong, D.-K.; Zhao, Y.-Z.; Guo, R.-D.; Sheng,
Y.-G; Sun, Y.-G; Xie, L.-H.; Huang, W. Acta Chim. Sinica 2020, 78,
56 (in Chinese). ({EfR#k, KM, diERE, BREE, FEE, &
KR, MBS, AT, T4k, fed 4R, 2020, 78, 56.)

[9] Ren, B.-Y.; Guo, R.-D.; Zhong, D.-K.; Ou, C.-J.; Xiong, G;; Zhao,
X.-H.; Sun, Y.-G.; Jurow, M.; Kang, J.; Zhao, Y.; Li, S.-B.; You,
L.-X.; Wang, L.-W.; Liu, Y.; Huang, W. Inorg. Chem. 2017, 56,
8397.

[10] Tao, P.; Zheng, X.-K.; Wei, X.-Z.; Lau, M.-T.; Lee, Y.-K.; Li, Z.-K;
Guo, Z.-L.; Zhao, F.-Q.; Liu, X.; Liu, S.-J.; Zhao, Q.; Miao, Y.-Q.;
Wong, W.-Y. Mater. Today Energy 2021, 21, 100773.

[11] Tao, P; Lv, Z.; Zheng, X.-K.; Jiang, H.; Liu, S.; Wang, H.; Wong,
W.-Y.; Zhao, Q. Inorg. Chem. 2022, 61, 17703.

[12] Anson, C. W.; Thamattoor, D. M. J. Org. Chem. 2012, 77, 1693.

[13] Yang, C.-H.; Mauro, M.; Polo, F.; Watanabe, S.; Muenster, I.;
Frohlich, R.; Cola, L. D. Chem. Mater. 2012, 24, 3684.

[14] Baranoff, E.; Curchod, B. F. E.; Frey, J.; Scopelliti, R.; Kessler, F.;
Tavernelli, I.; Rothlisberger, U.; Gritzel, M.; Nazeeruddin, M. K.
Inorg. Chem. 2012, 51, 215.

[15] Feng, Z.; Yu, Y.; Yang, X.; Wu, Y.; Zhou, G;; Wu, Z. Inorg. Chem.
2020, 59, 12362.

[16] Sun, Y.; Yang, X.; Liu, B.; Dang, J.; Li, Y.; Zhou, G.; Wu, Z.; Wong,
W.-Y. J. Mater. Chem. C 2019, 7, 8836.

[17] Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb,
M. A.; Cheeseman, J. R.; Scalmani, G.; Barone, V.; Petersson, G. A.;
Nakatsuji, H.; Li, X.; Caricato, M.; Marenich, A. V.; Bloino, J;
Janesko, B. G.; Gomperts, R.; Mennucci, B.; Hratchian, H. P.; Ortiz,
J. V.; Izmaylov, A. F.; Sonnenberg, J. L.; Williams-Young, D.; Ding,
F.; Lipparini, F.; Egidi, F.; Goings, J.; Peng, B.; Petrone, A.; Hen-
derson, T.; Ranasinghe, D.; Zakrzewski, V. G.; Gao, J.; Rega, N.;
Zheng, G.; Liang, W.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.;
Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai,
H.; Vreven, T.; Throssell, K.; Montgomery, J. A., Jr.; Peralta, J. E.;
Ogliaro, F.; Bearpark, M. J.; Heyd, J. J.; Brothers, E. N.; Kudin, K.
N.; Staroverov, V. N.; Keith, T. A.; Kobayashi, R.; Normand, J.;
Raghavachari, K.; Rendell, A. P.; Burant, J. C.; Iyengar, S. S.; To-
masi, J.; Cossi, M.; Millam, J. M.; Klene, M.; Adamo, C.; Cammi,
R.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Farkas, O.; For-
esman, J. B.; Fox, D. J. Gaussian 16, Revision C.01, Gaussian, Inc.,
Wallingford, CT, 2016.

[18] Sarma, M.; Tsai, W.-L.; Lee, W.-K.; Chi, Y.; Wu, C.-C.; Liu, S.-H.;
Chou, P.-T.; Wong, K.-T. Chem 2017, 3, 461.

(Lu, Y.)

http://sioc-journal.cn 897




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


