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Ligand 13

A7% 15

<= b 2 &g ol 2= (0LED)OIAM ) o9 gl=o #gh Zoltt. & AH
A WME(1D) Fst Fe 2 HEs dEd degAds Aev. nEs o 3 W OLEDs

o]
= huy
(WOLEDs) & A& = 3t

71 AALF (organic electroluminescence)< 1960 o] Hz2 TAFS ATHYT (U
3,172,862%). 1980 o=, o)F% FZ9 (LEDs (f7] &% 227} Tangel 98 AA= At (=
4,356,429%.; App. Phvs. Lett. 1987, 51, 12, 913). o]#3 2AL A 7] A5 Axd ¥& AR
9% (emissive electron-transport layer) ® ¥ HdE% (hole-transport layer)& T+ Usds F2
Agets R2ow dth, WE AXAY FARA Algs (@ = 2UYRFH 3-F|mEAFEEY)S HEEg
o], OLEDsl AH&-5e Az e A7k ALHAT. OLEDsw vh&& Zgste] ofei7ba] A& Algdn:
(1) 22 54 Ak (2) gk& 448 +2x; (3) F¥F(modulating light)7} obd 235 (4) 433 ¢% &
&, (5) #7247 A9 (full color potential); B (6) ¥ Hetuin] & =, olF FH& HH t=Zdd
olol 9lo} OLEDs®] AMg 71544 AAg).

c
At
T
0T T 5

OLEDs®] d%5& 7/MAs7] sted §7] £8Ad tid ATE e, dwzoz, 3 3 A3 EFS (LEDs
o WEZFoA AHFAR ARGHTE.  FF FFEEHEY LIRS AALF Ao WEFC AT AV
singlet exitons)7} AP LZN dojdt}t. vF T 53&E4 = AL 249 v
| AE (hole)d AANE A%XFE F o280 2542 LF3 o 7|A$} 7509 453 o 7]A7) AAbE =

AAE U, AFE G7AE ol5Y AquAE AT HrjE JEHE Agss wd 4Ty o)A
o] AUAE AFd o7jd AHE Adgdrt. dyeY §7] A8 S yEpdns mEk, A4
} = 25% T o] &H o] 9% F&o] W A7 AAET.

19901 E&](p-wd@ v (PPV) 9] 2714 B4 ug d7% AJBHA gtae] Friend 59l 93] A&
og FAZAZRE Y HALFo] LAY, (Nature 1990, 347, 539). F AF 749 AR mEd s
o7]d W 551 millA W& HNAE 2t FA-SAFo] ] S FEANZFE BEEQT. oo, HE
A EAE sty 9ste], Heeger 5 7FeA PPV S5 4& A-83te] PLEDE |23+t (Appl. Phys. Lett.
1991, 1982).
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PLEDs7F € wWHo) H Y tlaZelolgoxn Agd & gow Ao gl wHA 9] wEe], Hz
¢ B3 (spin coating) o & A Z 3}
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ok, EY, & guje}
SRS ol °1oi PLEDs®] 494 #&5 ATt o2d dig 557 o], Yang 5 (Appl. Phys.
Lett. 1998, 2561)¢l 93] a4 Aol =dEor A AdHoz o|&rtss AaA 17 E AL&3
o PLEDs& A& 4 lr}.

FHoe HA-, =a- g YaA-g FEA 7 E2E (full color) 34 A& FAsHA AREHATE. 28
v, AF7HA FAE FH7A, d2A Z(p-#Hd™) (PPP), PPV, & @A (P, H EFYEFod (PHY A
AA AHEL o|FY AEetAHA Bl(EE) :rLZ 3 AR EA oF) w S=vh, PPV-A EEY w2 PL H
EL &80 THEI ol&9 W& duAe 2T F YA, olEE TAHSE EL Axfol] ZFA7]H F-44s)
2 EueS At (Angew. Chem. _Int. Ed. 1998, 37, 403). PPP9 &L e 7lgAow <l3)
AgdEY, Phe A3 EHAE, ol e AT ¥ EL YAREES YA, TFA T 3
A& (chain aggregation) ¥ AE-ZAE F-97F EL A% £3l& 4o 4 v} (J. Mater. Chem. 2000, 10,
1471). =3, 23 FgAe ZEg EEE (color impurity), EFEI Ast FY, T Fe L A&S
E8ete], LEDso] A& glo} 7|&2 FAE ATt 7 Sdgsde dxHom, Fojd 2 dEAS
zt= dyel anzl A3 olglw #gEES University of Southern California®]  Thompson & %
Princeton University®] Forrest £°] st BusFvt (v]s 53] #)6,515,298%; J.Am.Chem.Soc.2001,
123, 4304; Adv. Mat. 2001, 13, 1245). Che ] g OLED HFA=A W (11), F(1), F(1), B ofd
(IDH 2& v 35 F4AE ol8se F7] 35 FAIFEY 28 FTHIAPW (75 3/ E3H=Y A
2005/244672 A1%.; Chem. Eur. J. 2003, 9, 1263; Chem. Commun., 2002, 206; New J. Chem. 1999, 263; Appl.
Phys. Lett., 1999, 74, 1361; Chem. Commun. 1998, 2101; Chem. Commun. 1998, 2491).

HZ, 1F FATHE T 14% OLEDsY 7Mdd o] dF G AT dFH, AFAH F5-F7) ELE& FF

A Fo] FERAA MR FFY FF FHAE Axsorn] HIY AF HE2EE oy 22 3E

Holdecroft Soll 23t &7lo]-EF Wt 4%} (Macromolecules 2006, 9157) ® Cao Tl 23 HA-23 &A%

(Organometallics 2007, 26, 3699). 2006%d°l, Thompson®} TEEE 10.5%2] Ho <F Ui & (EQE)S 7z

 RES H4-9% PLEDE B8t %th (Chem. Mater. 2006, 18, 386). o] #Rl& Alggo=x, Ao WA

F-2% (CIE:0.30, 0.43) PLEDE &AM 3 HA #F FUEnit)E 0 FAANZ FFAE AFEsto] Al2s)
o

Gth (J. Am. Chem. Soc. 2004, 15383). PLEDso| A-8¥&= Z¢44d &4
7HgAd0)7] wWEd, o]&EL JAA A digt FAH FREHT).
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AR obd, ob, YA, RSN, obel:, UER, opilojelie, of2gnl, Aok, R4, He, 268Y,
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I WA Zee ZEHeR g4, 47, AdE 9F, AolEREAE, ofd, AgHE ofErlela 7, WA Zg2 ol

A (group)st &7 5 WA 798(E)E AT F AUk & TS T 23 FIPES Axd=
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Ligand 12
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Complex 1 Complex 2
Complex 3 Complex 4
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Z(170)37 o] B whgo)x AlEEE S8 vH|A|FdH 02 Ca, Al ¥ Ba9l o] A (work function)7} w
L FE5E THAY o7 Ax"E F Uk, B Ao AEHE vk} e AFE B Ay AEEe v
9} e H(Ee) 2 2y AMSEE vkl 2 4TS 23 S Q.

U

puj
itlo
o
N
it
2
ol
o
v
o
it
rlo
2
s
ok
1>
o
u
o
re
e
o
o
2
o
ok
rir
S
o

st7lel EAE FRES dAde 2 2
2 AFHANNE

o
R
°

AN 1

_18_



[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0065)

on

E535] 10-1485827

1-(2-84-2-(3'-o|aFEEd) d9) FAdE Koot 1.00 g (2.64 Z8E), 3-tHdo}v=-1-(2'-H g
0.60 g (2.81 2¢]=) 2 o2 F olAHOIE 5.00 g (64.9 D&]2)Y werE (100 mL)
ANA AL FEIT. 2 ANES V] £ EFEZRE odste], & 2 ¥ A

2 At 49 aEnEadag ZAsgr. $£8&: 0.64 g (86.0 %). HOWMR (500 Miz, CDCls) & =

_40

7.45 (t, J=7.2 Hz, 1H), 7.55(t, J=7.2 Hz, 2H), 7.63 (t, J=7.3 Hz, 1H), 7.65 (t, J=17.8 Hz 1H),
7.78 (d, J =7.5 Hz, 1H), 7.93 (t, J = 7.8 Hz, 1H), 8.02 (d, J = 8.6 Hz, 2H), 8.21 (d, J = 6.3 Hz,

2H), 8.49 (d, J="7.8 Hz, 1H), 9.01 (s, 1H), 9.34 (s, 1H). EI-MS (4ve, m/z): 282 M7,

THF (300 mL) & 3-olAl€olafE# (0.84 g, 4.94 L&) @ ZF 35-FEA0)= (0.83 g, 7.40 2dE)9
FNE 247 e AoA akAlA FA JEgHS FESGTE. oo THF (20 nl) % 1-NN-t]H[€o}u] =~
3- (2 4" ﬂieii\lé)—s—ﬁi—l—ziﬁﬂ (1.04 g, 4.94 FeE)9 §H4& 7t EFES 1247 ¢ A=

LA EAF (100 mL) & ¢ oMAHOIE (26.0 g, 0.34 =) &N

5o SRAIA THFE AAS R ZALE AFslA A2 AHY. JEz2Y)
e (50 mL)% 7hete] A gHMG FESL, olE FTHAVEE FIEdoz FIAN UL CHLLE FE389

A AZXRAFG. n-FAoE olAHOIE (9:1)& SEAE AMESe] A
1A AzvlEas e AAE Faste] Dok nAE Sk, S8 0.94 (60%) H NR (500 MHz, CDCI-
3) & =7.09 (m, 1), 7.11 (m, 1H), 7.62 (t, J = 5.51 Hz, 1H), 7.71 (t, J = 8.05 Hz, 1H), 7.78 (d, J =
7.78 Hz, 1H), 7.92 (t, J = 7.83 Hz, 1H), 8.00 (d, J = 8.30 Hz, 1H), 8.01 (d, 8.2 Hz, 1H), 8.26 (m,

M), 8.50 (d, J=17.6 Hz, 1H), 8.90 (s, 1H), 9.34 (s, 1H). EI-MS (4ve, m/z): 319.2[Mﬁ.

AA 3
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[0068]

[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

on
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THF (30 mL) % 3-ofAldo]laF =™ (1.00 g, 5.84 Hel&) B ZFE 35-F5A0|= (0.98 g, 8.76 Ee&E)Y
g 2207 B AeolH WA A FEHRYUT. oloIM, T (20 nl) F 1N, N-cj sl R ob] -a-
(3" 4T BRQRIY)-3-524-1-Z 29 (1.23 g, 5.84 Lel8)9 $oI& 715l EFES 12403 B¢ A2

32 I}:l

A WRAA AN UG S5

= o}, oAIEAL (100 nL) T ¢E#F oFAHOIE (26.0 g, 0.34 &) &4
47 e ek, 242

3 EE FHRAA THFE AASR IAE FFetlA AxAzn. dERzdAg
(50 nl)& 7bste] A BoIg 551, o/F FTUAGES Fahgdow FHAYU the CHCLE TN

7] FE98 FHYEF AollA AxzANFHY. n-FikoE oA EHOIE (9:1)S &EAR AMEsle AegtA
FzvEaRAR FAE Fdste] FaA 1S $S55Pch. 8 0.93 g (50 %). H MR (500 Mz, CDCl

25°C). 6 =7.32 (q, 1), 7.65 (t, 1), 7.72 (d, 1), 7.75 (t, 1H), 7.90 (m, 1H), 8.00 (t, 2H), 8.11
(t, 1), 8.51 (d, 1H), 8.96 (s, 1H), 9.34 (s, 1H). C NMMR (150 MHz, CDCls, 25 °C): & = 156.3, 154.4,

152.1, 149.7, 140.0, 136.6, 130.6, 128.9, 127.8, 127.7, 127.6, 122.9(3), 122.8, 120.0, 119.6, 117.8,
117.4 (d, J=17.25 Hz), 116.1 (d, J = 18.15 Hz) EI-MS (+ve, m/z): 319.1[M+].

AN 4

= 4 WA 109 gRkH<l Fd T4

1-(2-5&-2-3'-olaFEe ) A dE fonels, ##o GRE opAHE B ASdle o, B-EX}
AT AegE EFEL 20T ¢ FFAA dHY EFES 5. = AHES 7] &Y EFERR
B o#sta, & 3 9 dEeE AHstel dy aEvtEasy] (de7hd, §EARAM n-#Al/E0 = 8:DE
A

AN 5

1-(2-S2a-2-(3"-olaFEd)d ) FdF aotte]= 1.00 g (2.64 E&E), 3',5'-t]-3g-FEdldd-2-
ol EF = 0.85 g (2.66 Bel&E), ¢=E oFAEHICIE 5.00 g (64.9 BelE) B #I©E 100 L& AbE3ke] Al
ol 49 kAl WHor 2Rk 48 PR, 2Rt=E 4= FA AR FSEHAG. 7E 1.11 g (39.0

1 o
%). H NMR (500 MHz, CDCls, 25 C) & = 1.47 (s, 18H), 7.51 (m, 1H), 7.58 (m, 3H), 7.65 (t, J = 7.8 Hz,
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

on

S5051 10-1485827
3H), 7.75 (t, J=7.8 Hz, 1H,), 7.90 (s, 1H), 8.01 (m, 2H), 8.23 (d, J = 7.5 Hz, 2H), 8.80 (s, 1H),
9.10 (s, 1H), 9.32 (s, 1H). C MR (500 Miz, CDCls, 25 ‘)¢ & = 31.6, 35.1, 118.1, 118.3, 118.9,
121.7, 123.1, 127.3, 127.5, 127.6, 127.8, 128.3, 128.6, 128.8, 129.0, 130.5, 133.1, 136.7, 138.7,
139.9, 150.3, 151.9. 152.0, 156.5. EI-NS (+ve, m/z): 471 [N ).

A4 6
gzE 59 4

ol

A

“ ]
MeO
(=] \N | \
AN
1-(2-&4-2-(3'-o|AaF = d) )9 Y+ &OBME 0.75 g (1.97 #E2=), 3',5'--3% %Mi H-2-
(1-o} A E-3-m|EAIF =) 0.69 g (1.97 2EE), 4EF oAHE 5.00 g (64.9 281E) = #l&L 100 mL<

Agstel AAd 43 AuA PRom AOE 58 PASEH. AT 5t A WA £EIAG. 8
0.81 g (82.0 %). H NMR (500MHz, CDCl;, 25C) & = 1.47 (s, 18H), 3.97 (s, 3H), 7.10 (d, J = 9.4 Hz,

—

M), 7.52 (t, J=7.8 Hz,1), 7.61 (s, 1), 7.65 (s, 2H), 7.68 (¢, J=7.8 Hz, 1), 7.79 (¢, J=17.8
Hz, 1H), 7.82 (d, J = 7.5 Hz, 1H), 7.87 (s, 1H), 7.97 (s, 1H) , 8.04 (d, J = 8.6 Hz, 2H), 8.72 (s,

1H), 9.00 (s, 1H), 9.35 (s, 1H). 13C NMR (500 MHz, CDCls, 25 C): & = 31.6, 35.1, 55.5, 113.2, 114.3,
118.1, 118.5, 119.1, 119.8, 121.7, 123.1, 127.5, 127.6, 127.8, 128.8, 129.8, 130.5, 136.7, 138.7,
141.5, 150.3, 151.6, 151.9, 152.0. EI-MS (+ve, m/z): 501 [Mj.

AN 7

QU= 69 B FTA:

1-(2-&a-2-3'-olaFEejd)dE)dgdts 82tel= 1.32 g (3.51 2eE), (E)-3-(3,5-T-35-FEH
)-1-GB-HERHAL)ZEZZ-2-9I-1-2 1.28 g (3.5 EFE), UEF ol EHCIE 5.00 g (64.9 L&) H o
Eg 100 nL& AREste] AAldl 49 dukHgl WHom Y= 68 FAEGY. U= 62 FA AR 5

HYrk, 8 1.12 g (62 %). " NMR (600 MHz, CDCls, 25 C) 6 = 1.44 (s, 18H), 7.59 (d, J = 1.5 Hz,

M), 7.61 (d, J=1.62 Hz, 2H), 7.66 (¢, J = 7.80 Hz), 7.75 (m, 2H), 7.98 (d, ] = 1.2 Hz, 1H), 8.06
(d, J=8.10 Hz, 1H), 8.09 (d, J =8.16 Hz, 1H), 8.34 (d, J = 6.12 Hz, 1H), 8.60 (d, J = 7.68 Hz, 1H),
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[0085]

[0086]

[0087)

[0088]

[0089]

[0090]

[0091]

[0092]

on
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8.81 (s, 1H), 9.04 (s, 1H). 9.12 (t, J = 1.62 Hz, 1H), 9.38 (s, 1H). FAB-MS (+ve, m/z): 516.4[MW.

1-(2-&4-2-(3'-olaF =g d)dE)dYys 22vel= 0.87 g (2.3 2gE), 3',5'-1-353-FEuld g d-2-
(1-oH E-3-EgZF o 2rdEd =) 0.80 g (2.3 2E&), U=F oHEIoJE 5.00 g (64.9 BeE) % He-e
100 mLEe ARg3le] AAld] 49 gukdel wom = 7S FAIGY. = 7S 3 aA=E
FEFT. 4% 1.05 g (85.0 %). H NMR (500 MHz, CDCls, 25 °C). & = 1.47 (s, 18H), 7.60 (s, 1H),
7.63 (s, 2H), 7.68 (t, J=7.8 Hz, 1H), 7.72 (t, J=7.8 Hz, 1H), 7.80 (m, 2H), 8.00 (s, 1H), 8.10 (t,
J=8.4Hs 2H), 8.47 (d, J=7.5Hz, 1), 8.55 (s, 1H), 8.80 (s, 1H), 9.00 (s, 1H), 9.35 (s, 1H). C
NMR (500 MHz, CDCls, 25 C): & = 31.6, 35.1, 118.2, 119.0, 121.7, 123.3, 124.1, 124.2, 125.4, 125.5,
127.6, 127.7, 127.9, 128.9, 129.2, 130.5, 130.6, 130.9, 131.1, 131.4, 131.6, 136.7, 138.5, 140.7,

150.0, 152.1, 151.6. EI-MS (+ve, m/z): 539 [M].

1-(2-Sa-2-3'-olaF s d)de)Fds 2ethel= 0.62 g (1.62 Del&), (£)-3-(3,5-t)-35-F&7
D-(2-FRQRA4-WEANAL)ZRZ-2-¢-1-2 0.52 g (1.62 FIE), ¢=F oMHIE 5.00 g (64.9 2]

=) 2 WEE 100 nL& AREste] Ao 49 AdbFl WHo g e 88 FAEI Y. HI= 8L FHA 1
AR FEHIT. F&: 0.50 g (60.0 %). ENW(WOMh,wmg.S = 1.42 (s, 18H), 3.90 (s, 3H),
6.76 (d, J =13 Hz, 1H), 6.93 (d, J = 6.68 Hz), 7.54 (s, 1H), 7.62 (m, 3H), 7.72 (t, J = 7.25 Hz, 1H),

13
8.00 (m, 3H), 8.27 (t, J=18.9 Hz, 1), 8.70 (d, J=1.2 Hz, 1H), 8.98 (s, 1H), 9.37 (s, 1H). C NMR
(500 MHz, CDCly): & = 31.7, 35.1, 55.7, 101.9, 102.1, 110.7, 117.9, 120.4, 121.8, 122.2, 123.0,

127.5, 127.8, 128.8, 130.5, 131.9, 132.0, 136.7, 138.6, 150.3, 151.4, 152.0, 153.1, 156.4, 160.6,
161.4, 161.5, 162.6. EI-MS (+ve, m/z): 519.4 [M].
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[o101]
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on

1-(2-&a-2-3"-olad = d)dE)dgts Lttel= 1.00 g (2.66 L&), 3-(2,4-v-33-FEHd)-
(3,4-tEFQEHL)ZEZZ-2-¢1-1-2 0.95 g (2.66 H&&), dEF oIHEIE 5.00 g (64.9 Le]&E) ¢ o
B2 100 mL& ARE3ke] Arldl 49 ARkl We R gFtE 95 FASGY. = 97 F4 AR 5
Hrk, F&: 1.35 g (70%).

1-(2-24-2-(3'-0|AF =g D)) FFtjE Qotle]= 1.48 g (3.93 ZLFE), 3-(3,5-t]-3F-Fdud)-
(3,4-0ZF2HL)ZTR2T-2-9-1-2 1.40 g (3.93 2IE), Y4EF oFAHIE 5.00 g (64.9 DEE) & o
B 100 L& ARE-Ee] AAld] 49 ARkl WhHo R = 105 FAEAT. = 102 A AR S

1.43 (s, 18 H), 7.30-7.36 (m, 1H), 7.56

=59t 8 1.60 g (80.0 %). H MR (500 MHz, CDCls). &

(s, 1), 7.59 (s, 2H), 7.63 (t, J =7.2 Hz, H), 7.77 (t, J = 8.0 Hz, H), 7.86 (s, 1H, H), 7.94-7.97
(m, 1H), 8.03 (d, J = 7.7 Hz, 1H), 8.06 (d, J = 7.8 Hz, 1H), 8.14-8.18 (m, 1H), 8.74 (s, 1H), 9.00 (s,

1, H), 9.37 (s, 1H, H). 13C NMR (126 MHz, CDCls,25°C): 6 = 31.7, 35.1, 116.3, 116.4, 117.4, 117.5,
118.1, 118.4, 118.8, 121.7, 123.0, 123.2, 127.6, 128.9, 130.6, 136.6, 137.0, 138.4, 149.8, 151.7,
151.8, 152.0, 152.2, 154.9, 156.7. 'F MMR (376 MHz, CDCls, 25 'C): & = -137.4, -137.7. FAB-MS (+ve,
m/z): 507 [M1.

AAd 12
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[0104]
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[0108]

[0109]

on
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1-(2-$-4-2-(3'-o]2Fze|d)dE)H gy L9r}o]= 3.83 g (8.97 BEE), (£)-3-(9,9-0]AA-9H-ZF 9
g-2-A)-1-ddZ23Z-2-ql-1-2 4.20 g (8.89 &), d=EE oMHIE 7.1 g (91 ElE) % wWgE/d
S22 (10:1 §41]) 550 nL& ARt AAlo] 49 dub¥d WhHo R = 118 FAsUTE. =

118 32 0d2 FEHUY. 58 4.35 g (82 %). H MR (400 MHz, CDCls): & 9.39 (s, 1H), 9.07 (s,

1), 8.82 (s, 1H), 8.28 (d, J = 7.3 Hz, 2H), 8.03-8.06 (m, 3H), 7.84 (s, 2H), 7.73-7.79 (m, 3H), 7.64
(t, J=7.0Hz, 1), 7.58 (t, J=7.5Hz, 2H), 7.49 (t, J = 7.5 Hz, 2H), 7.35-7.39 (m, 3H), 2.04-2.12

(m, 4H), 1.11-1.23 (m, 12H), 0.73-0.89 (m, 10H). FAB-MS (m/z): 614 [Mj.

1-(2-24-2-(3"-0|aF =g d) )Y t)E Lotho|t 3.83 g (8.97 ¥WEE), (E)-3-(7-BEX¥-9,9-0]&A-
OH-ZF Q. d-2-Y)-1-HId T2 T-2-¢1-1-2 4.88 g (8.97 EWEE), ¢du¥E oAHE 154 g (0.20 2FE)
2 HWEE/EE2EXE (1001 E4198]) 100 nlLE& AR AAldl 49 AHbHEl WMoz s 12E&

FAsth, T 122 34 odz FEHATH S8 452 ¢ (73 %), H MR (400 MHz, CDCl): 6

9.39 (s, 1H), 9.08 (s, 1H), 8.81 (s, 1H), 8.28 (d, J = 8.5 Hz, 2H), 8.05 (d, J = 8.9 Hz, 2H), 8.01 (s,
M), 7.74-7.86 (m, 4H), 7.61-7.67 (m, 2H), 7.59 (t, J = 7.6 Hz, 2H), 7.49-7.51 (m, 3H), 2.01-2.10 (m,

4H), 1.06-1.18 (m, 12H), 0.65-0.86 (m, 10H). FAB-MS (m/z): 694 [Nﬁ].

AAd 14

_24_



[0110]

[0111]
[0112]

[0113]
[0114]

[0115]

[0116]
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[0118]
[0119]
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NasS0; 2 89 (15 nlL)& ZFE 12 1.03 g (1.48 2 &), HEHI|(EAIEAA) ZeHE0) 0.17 g
(0.154 &) 2 9,9-T-n-FANEZFQAW-2-9-4,4,5,5-H| EFe&-[1,3,2] ] SALEED 0.68 g (1.48 2=
°of @A EFC &9 (150 nL)oll FAIR FYHUTE. A7) v EFEES 80 TolA 12417 Sk ankA|
Ak, AAES tZadE (3 x 100 nL)o2 F&3t1, 2 AHe g MgS0, AolA] AZRAZFT. &0

FUA F, AR BEARA (LLLE AMEstY AE7hd AdolA 4] a2vtEass g FAste] #1t
= 138 934 od® 539, 48 0.89 g, 64 % H NMR (400 Mz, CDCly): & 9.40 (s, 1H), 9.09

(s, 1), 8.85 (s, 1H), 8.30 (d, J = 7.6 Hz, 2H), 8.04-8.06 (m, 3H), 7.63-7.88 (m, 12H), 7.59 (t, J =
7.6 Hz, 2H), 7.50 (t, J = 7.6 Hz, 1H), 7.30-7.38 (m, 3H), 2.12-2.17 (m, 4H), 2.02-2.07 (m, 4H), 1.02-

1.18 (m, 24H),0.72-0.83 (m, 20H). FAB-MS (m/z): 947 [M].

E 1A 149 SFES B B BRAA FFRE 1 UA 1S 24

=
dgder s34 LAE Asta, & R oMESE AFHst IFFAA A24 a3t

2
=
o
S
=
Z
ol
=
Sy
—
o
z e
)
)

KPtCl, 0.42 g (1.01 2aE), 7= 1 0.23 g (0.82 =) B WA 100 mLS AF&3te] AAlo] 159 Lt
A FAoE AFIFE 1S dAFT. FIFFE 1S 3N AN nAZ FEIPY. 8 0.34g (80.0

%.HNW(MOWLDW,%OOYS=7J2Q,J=69m,ML7QOQ,J=@9M,HL768@,J=
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

on
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6.6 Hz, 1), 7.73 (d, J = 7.5 Hz, 1), 7.97 (m, 1), 8.11 (t, J = 7.3 Hz 1), 8.22 (m, 4H), 8.54 (d, J
= 7.5 Hz, 1), 9.15 (s, 1), 9.75 (s, 1H). C NMR (500 MHz, CDCl;, 25 ‘C): & = 119.4, 123.1, 124.4,
125.2, 128.8, 130.0, 130.3, 130.7, 130.9, 131.4, 134.5, 135.3, 136.7, 140.1, 143.7, 148.0, 151.0,
152.7, 155.6, 163.2. FAB-MS (4ve, m/z): 512 [M].

KPtCly 0.49 g (1.01 2&E), #7r= 2 0.31 g (0.98 2 =) B WA 100 mLS A}-83e] AA]o] 159 Lt
Aol FAHo=w Z3IFE 22 FAsGT. FIEE 285 FA Z2AN AR F5IFT. & 0.43g (80.0
%) . H NMR (500 MHz, DMF) & = 7.37 (t, J=8.44 Hz, 1H), 7.44 (t, J = 9.98 Hz, 1H), 8.03 (d, J = 7.75
Hz, 1H), 8.11 (m, 1H), 8.32 (t, J = 7.6 Hz), 8.44 (d, J = 8.15 Hz, 1H), 8.67 (t, J = 7.85 Hz, 1H),

13
8.73 (d, J = 7.95 Hz, 1H), 8.92 (d, J = 8.13 Hz), 9.44 (s, 1H), 10.39 (s, 1H). C MMR (500 MHz,
CDCly): &6 = 103.9, 104.0, 111.5, 121.8, 123.4, 128.4, 129.6, 130.2, 131.5, 134.0, 134.6, 135.9,

ofd

140.3, 151.2, 153.2, 157.4, 159.9, 162.7, 163.0, 164.1.

K;PtCl, 0.78 g (1.88 2E&), #7t= 3 00 mL& AR&3to] Ao 159 Uit
Al FHoR FAFE 3& FASIH.  AE 32 I AAHY AR FEIIGY. & 0.69 ¢
+

(80.0%). FAB-MS(4ve, m/z):512[M-Cl ].

<
(o]
<
o0

[N
ol
Q
=)
Ac)
il
SE
o
e
=
—

AAd 19
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

on
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K:PtCly 0.31 g (0.75 L&), 27H= 4 0.29 g (0.62 L&) 2 WA 100 nL& ARE-ske] 2 o] 159 dut
Al FHoR APE 48 AT, ASFE 4= F ZAY A2 FEIGT. & 0.39g (90.0
%). H NMR (400 Miz, DNF, 25 °C): & =1.47 (s, 18H), 7.10 (m, 2H), 7.67 (d, J = 6.6 Hz, 1H), 7.77 (s,
H), 7.79 (d, J=6.7 Hz, 1H), 7.92 (t, J=7.3 Hz, 1H), 7.97 (s, 2H), 8.08 (t, J = 7.6 Hz, 1H), 8.12
(d, J=4.2 Hz, 21), 8.30 (d, J=8.11z, 1), 8.54 (s, 1H), 9.27 (s, 1), 9.65 (s, 1H). "C NMR (500
MHz, CDCls, 25 C): & = 31.5, 35.7, 117.4, 117.8, 122.7, 123.3, 123.4, 124.2, 124.7, 125.5, 1238.7,
129.9, 130.2, 130.4, 131.2, 134.3, 135.2, 136.7, 137.9, 143.7, 148.2, 151.2, 152.5, 152.9, 155.5,

162.3. FAB-MS (+ve, m/z): 700 [M 1.

MeO

el
o
o
—
«
i
o
w
3
oQ
—~
(=
©
(&)
i
ac)
g
~
au)

7= 5 0.28 g (0.54 2El&E) B WA 100 mL& ARE-3ke] AAlq] 159 ARk

2 2 Zaqz 55 PASAT. FaFE b= B 2N Az s5%T. F& 0.28 g (70.0
&

RS

2
o
ol
o

= 1.47 (s, 18H), 3.93 (s, 3H), 6.90 (d, J=7.7 Hz, 1H), 7.54 (s,
M), 7.60 (d, J=28.3Hz, 1), 7.73 (s, 1H), 7.95 (m, 3H), 8.12 (t, J=7.5 Hz, 1), 8.17 (d, J = 8.1

Hz, 1H), 8.33 (s, 1H), 8.52 (d, J = 8.1 Hz, 1H), 8.58 (s, 1H), 9.32 (s, 1H), 9.75 (s, 1H). C NMR (500

MHz, DMF, 25°C): & = 31.6, 35.7, 111.6, 116.7, 117.7, 118.0, 122.8, 123.4, 124.7, 128.7, 129.0,
130.3, 131.3, 133.5, 134.3, 135.8, 136.6, 138.0, 148.7, 151.2, 152.3, 152.4, 153.1, 155.6, 158.1,
162.5 FAB-MS (+ve, m/z): 730 [M].
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

on
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OzN

=1

KPtCl, 0.17 g (0.45 B &), #7r= 6 0.18 g (0.35 L&) B WEAF 100 LS AFRste] Ao 159 Uw
A Aoz HITE 62 TSI, AFFE 62 A A DAZ FSIPY. & 0.23 ¢ (9.0

%) . " NIR (500 MHz, CDCls, 25 C): & = 1.50 (s, 18H), 7.12 (s, 1H), 2.93 (m, 2H,), 7.44 (d, J = 7.55

¢

o

Hz, 1H), 7.55 (t, J = 6.85 Hz, 1H), 7.66 (s, 2H), 7.70 (m, 3H), 7.76 (t, J = 7.15 Hz, 1H), 7.81 (d, J
= 8.05 Hz, 1H), 8.13 (s, 1H), 8.91 (s, 1H). FAB-MS (4ve, m/z): 745.2[M .
AN 22

Fhie 7o)

2y
juei

1)

ot

A

K:PtCls 0.19 g (0.46 B2l&E), B7= 7 0.20 g (0.38 DE|=) B W24 100 mL& AR&3te] AAlo] 159 Uut

A TR HIFE 7& FASH.  FHFE 7 B AN AR #5EUT. FE 0.20g
(70.0%). H NMR (500 MHz, DMF, 25 "C): & = 1.47 (s, 18H), 7.37 (d, J = 7.7 Hz, 1), 7.75 (s, 1H), 7.80

(d, J=7.8 Hz, 1H), 7.90 (t, J=7.1Hz, 1H), 7.98 (s, 2H), 8.10 (m, 2H), 8.30 (d, J = 8.0 Hz, 1H),

8.40 (s, 2H), 8.60 (s, 1H), 9.25 (s, 1H), 9.50 (s, 1H). "C NMR (500 MHz. DMF, 25 'C): § = 31.5, 35.7,
117.6, 118.4, 118.7, 121.4, 121.7, 121.9 , 122.1, 122.0, 123.3, 123.7, 124.9, 125.6, 126.4, 127.1,
128.8, 130.0, 131.4, 134.1, 134.5, 135.3, 136.7, 137.7, 142.3,146.2, 146.9, 162.7. FAB-MS (+ve, m/z):

768 [M'].

A A 23
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[0145]

[0146]

(0147

[0148]

[0149]

[0150]

0151

[0152]

on

E535] 10-1485827

K:PtCl, 0.17 g (0.45 F&&), #7t= 8 0.44 g (0.86 L&&E) H WEAF 100 mLE AFE-5hed AAld] 159 dwt
Hel AR AFEE 8& FAHYY. FIFE 8L cUWAA AP nAR FEIYTE. FE&: 052 ¢
(80.0 %). 'H NMR (500 MHz, DMF, 25 “C): 6 = 1.64 (s, 18H), 3.73 (s, 3H), 6.59 (d, J = 14.1 Hz, 1H),
7.00 (d, J=2.4Hz, 1), 7.80 (s, 1), 7.90 (t, J=1.6 Hz 1), 8.00 (t, J=7.8 Hz, 1), 8.04 (d, J
= 1.7 Hz, 2H), 8.21 (m, 1H), 8.27 (d, J = 4.05 Hz, 1H), 8.29 (d, J = 4.3 Hz, 1H), 8.49 (s, 1H), 9.28
(s, 1) , 9.59 (s, ). ¢ MR (126 Miz, DMF, 25 C): & = 30.0, 35.2, 97.4, 115.6, 116.7, 119.2,
119.3, 122.2, 123.0, 124.2, 126.7, 128.3, 129.2, 129.5, 130.7, 133.8, 136.2, 137.9, 145.9, 151.0,

152.0, 152.1, 155, 160.1, 162.1, 162.4, 162.6, 163.2, 163.8. FAB-MS (+ve, m/z): 748.2[M+].

AN 24

K:PtCly 0.49 g (1.18 2& &), 27H= 9 0.50 g (0.99 L&) 2 WA 100 nL& ARgske] 2 o] 159 dut
Aol FAHoR ZAIFgE 95 FAIIU. FIFE ov WA AAN AR FEIHIY. & 058 ¢
(80.0 %). H NXR (500 MHz, CDCl,, 25 ‘C): & = 1.48 (s, 18H), 6.39-6.44 (m, 1H), 6.97 (d, J = 8.5 Hz,
1H), 7.63-7.67 (m, 5H), 7.73 (d, J = 8.2 Hz), 7.80-7.83 (m, 2H), 7.91 (d, J = 8.2 Hz, H), 8.33 (s,
1), 9.24 (s, 1H). "C MMR (126 Miz, CD,Cl,, 25 C): & = 31.4, 35.2, 99.0, 99.2, 116.7, 116.8, 120.1,
120.3, 121.8, 121.9, 124.3, 127.9, 128.7, 129.2, 130.2, 133.2, 135.7, 137.4, 150.6, 152.1, 152.2,
152.6, 154.4. 'F NMR (400 Miz, CDCls, 25 ‘C): & = -105.9, -111.3.

A Ao 25
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[0153]

[0154]

[0155]

[0136]

[0157]

[0158]
[0159]

on

E535] 10-1485827

KPtCly 0.93 g (2.37 2&E), 7= 10 1.00 g (1.97 2&]E) 2 ¥XAF 100 LS A3 dArd 159 ¢
el FAow Aggs 108 FAdEY. s 10 @ AR F53UT. FE&: 0.87 g (60.0 %).

I ONIR (500 MHz, CD,Cl,, 25 C): & = 1.49 (s, 18H), 6.97-7.01 (m, 1H), 7.06-7.10 (m, 2H), 7.60-7.68

o
o
oldh
K

2
20

(m, 5H), 7.74 (s, 1H), 7.83 (t, J=28.1Hz, H), 7.92 (d, J = 8.1 Hz, H), 8.25 (s, 1H), 9.17 (s, 1H).
13C NMR (126 Hz, CDCl,, 25 C): & = 31.4, 35.2, 112.3, 112.4, 116.5, 117.1, 121.7, 121.9, 122.0,
124.4, 127.8, 127.9, 128.6, 129.1, 130.2, 133.2, 135.5, 137.2, 139.1, 150.4, 152.0, 1562.3, 152.4,

+

154.6, 163.0. F NMR (400 MHz, CDCls, 25 °C): & = -134.3, -146.0. FAB-MS (4ve, m/z): 700 [M-CI]

-n

KPtCly 0.93 g (2.37 2E]&), 2= 10 1.00 g (1.97 BE]&) 3 WRAL 100 mL& ARS8kl drlo] 159 o
e 112 4 DAR £S5 Y. & 0.44 g (30.0 %).
MR (500 MHz, CDCls, 25 C): 6 = 1.54 (s, 18H), 6.80 (m, 1H), 7.18 (m, 1H), 7.39 (s, 1), 7.65 (s,

rlo
2

=
L
o
ol
o
(o3
f
N
ol
ot
il
—
=
o o
]
o
ol
ok
32
o
Db

oH), 7.68 (s, 1H), 7.69 (t, J = 7.2 Hz, 1), 7.82 (s, 1H), 7.87 (m, 2H), 7.98 (d, J = 8.1 Hz, 1H),
8.36 (s, 1H), 9.50 (s, 1H). C NMR (126 MHz, CDCl,, 25 “C): & = 31.4, 35.2, 112.1, 112.3, 116.9,
117.3, 120.8, 121.6, 121.7, 124.5, 127.9, 120.0, 129.1, 130.4, 133.6, 135.7, 137.2, 150.7, 151.3,
152.3, 152.7, 154.7, 163.9. “F NMR (376 MHz, CDCl;, 25 °C): -121.9, -132.5. FAB-MS (4ve, m/z): 700 [N-

1

Cll.
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

on

E535] 10-1485827

4ol TAHoz FaRE 128 FAHYT. HFAFUE 122 4 nA FSHPT. F8: 13 ¢ (86 %), H
NMR (400 MHz, CDCl,): & 9.70 (s, 1H), 8.51 (s, 1H), 8.11 (d, J = 8.0 Hz, 1H), 8.04 (d, J = 8.2 Hz,

M), 7.98 (s, 1H), 7.92-7.96 (m, 2H), 7.785-7.85 (m, 3H), 7.69 (t, J = 6.4 Hz, 1H), 7.50 (d, J=7.5
Hz, 1H), 7.39-7.45 (m, 3H), 7.18 (t, J = 6.4 Hz, 1H), 7.13 (t, J = 7.5 Hz, 1H), 2.08-2.16 (m, 4H),

1.08-1.39 (m, 12H), 0.69-0.89 (m, 10H). FAB-MS (m/z): 844 [Mﬁ.

KPtCl, 0.71 g (1.71 2E) &), #7F= 12 1.19 g (1.71 2&]&) 2 WEA 50 nLS AF&3ke] AA)d 159 gk

A9l Ao HFFE 138 WA, HFFE 138 FA nAZ FSHPT. F8: 1.3 g (36 %), H
NMR (400 MHz, CDCly): & 9.33 (s, 1H), 8.39 (s, 1H), 7.86-7.93 (m, 5H), 7.82 (t, J = 7.5 Hz, 1)

7.72-7.76 (m, 2H), 7.55-7.63 (m, 3H), 7.47 (d, J = 7.4 Hz, 1), 7.30 (s, 1), 7.23 (d, J = 7.0 Hz,
), 6.99 (t, J=7.2 Hz, 1H), 6.94 (t, J = 7.2 Hz, 1H), 2.19-2.25 (m, 2H), 2.02-2.13 (m, 2H), 2.02-

2.09 (m, 4H), 1.11-1.22 (m, 12H), 0.72-0.81 (m, 10H). FAB-MS (m/z): 923 [Mj.

A A 29
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

on

E535] 10-1485827

KPtCl, 0.71 g (1.71 2] &), #7= 13 1.62 g (1.71 2&]&) 2 WEA 50 LS AF&3ke] AA)d 159 g

il

=

Mol B HAYET UB FASYY. FIFET UE AN DA FSSG. FE 1.3 g, 868, H
NMR (400 MHz, CDCl»): & 9.56 (s, 1H), 8.48 (s, 1H), 7.83-7.02 (m, 8H), 7.64-7.77 (m, 6H), 7.60-7.63
(m, 2H), 7.57 (s, 1), 7.49 (t, J=7.3 Hz, 1H), 7.42 (m, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.08 (m, 2H),
2.23-2.33 (m, 2H), 2.06-2.15 (m, 2H), 1.01-1.38 (m, 12H), 0.76-0.87 (m, 10H). FAB-MS (m/z): 1177 [M].

235 4 (0.17 g, 0.24 ©EE), 1-dg-4-mgdlAl (0.18 mL, 1.43 PelE) L Egodoeldl (1 ml, 6.68
e E) & oMAEUEL I EZ2E (3:1)(30 nl)Y &Holl & AFTE.  Cul (5 mg)S 7] ¥ EFE
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[0176]

[0177]

[0178]
[0179)

[0180]

fo181]

Solz Asgdth. 4 ERRS Az sl 4847 B Aeold mebiRT. olF 2AXA DA s
24 opEUED % dog dHzz AEsgt. oold RAE AXAA UM FAFE 158 S5
Atk %8 0.16 g (84%). FAB-MS(+vs, m/z):779[M 1.

A A e 30a

g 16

lo
st
oX
oft
ox

PFs

NH,PFq

Complex 14 Complex 16

CHLCl,/CHsCN &8 (viv, 1:1) % ZgE 14 (100 mg, 0.085 HE &), 2,6-tlddad o]hA|oltol= (12
mg, 0.086 Bel=) R HAZFS] NHPFs (500 mg, 3.06 Hel=)d EFES 1247 ¢ wbAlA ZFEdE 165
g gHor FEHGY.  EujE Tt AAste] LAY DAE FESUTE. AAE LA 1A
g FAs R, ¥ 99 W0, CHON % Et,02 AXF b ARAFHY. &F CHCl, S99 n-gig &3

(layering) Al 224 e AdE (108 mg, T& 90%)°] A ZAHYoZ FHUTt. FAB-MS (4ve
m/z): 1270 MPF6]+. 1H NMR (CD,Cl,): & 0.70-0.72 (m, 4H, -CH,-), 0.76-7.79 (m, 16H, -CH,~ and -CHs),
1.08-1.26 (m, 24H, -CHy-), 2.06-2.11 (m, 4H, -CHy-), 2.22-2.42 (m, 4H, -CH-), 2.62 (s,6H), 7.21 (t, J

= 8.9 Hz, 1), 7.27-7.42 (m, 7H), 7.44-7.51 (m, 1H), 7.68-7.71 (m, 3H), 7.45-7.77 (m, 3H), 7.82-7.85
(m, 2H), 7.89-7.93 (m, 3H), 7.95-7.03 (m, 3H), 8.15 (d, J = 8.3 Hz, 1H), 8.20 (d, J = 8.2 Hz, 1H),
8.30 (s, 1H), 9.80 (s, 1H), 9.48 (s, 1H).

AAd] 31& B wee] (LEDsE Azsty] e dubmel WS Mwath  (LEDs: @A) 20 /(191 e
S8 QE-FA-AsE (110) Sz Azsgn. A7) Ao dNTFEHLe A& 1x10° =220 A
B

s 1t
o wbuk ZF& Al2E] (MBraun three-glove box system Integrated with an Edwards Auto 306 deposition
system)l A1 F3GT.  FFSE EFvE AE AHESY 24E FHedstal olE4 A%E& Photoresearch
PR-650& Abg3te] ALY, AF-A EAE Keithley 2400 sourcemeter® AF&3lo] Adstat. 23
E 1 WA 6 H 148 AFE3 OLEDs= W3 & 728 Zev: 110 (2§ F4 2+3}=)/NPB (4,4'-H]&=[N-
(1-y=Zg)-N-ddopu|=]u]#d, 40 nm)/CBP (4,4'-N,N'-tj7}ut&v|dd): astds 1 A 6 2 14, X %, 30
nm)/BCP (BFEFER, 15 nm)/Algs (E&]=3-FAE e =do]E)LF9|#, 30 nm)/LiF (0.5 nm)/Al (100 nm).
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

on

E535] 10-1485827

Al

LiF
AlQ
BCP

CBP : Pt (II) Complex

NPB

ITO
Glass

AAle 322 HEARA ZASHEE 1 WA 6 R 148 AHS3to] AAld] 3194 dFd e s Al#E OLED 4%t

A% | 3= EE. 35 Biml/ CIE Mg/ | M/ | EQEsu/
Xy cdm ™ cdA” | uw?! %
%

A 1 2 39632 | 039,057 | 132 | 6.9 3.7
B 2 5 30048 0.38,0.59 | 15.7 8.2 5.0
C 3 2 52728 0.37,0.59 | 163 7.0 4.8
D 4 4 50848 0.40,0.58 | 28.6 | 12.9 9.3
E 5 4 30024 | 041,056 | 8.0 3.6 24
F 6 2 26296 0.37,0.61 | 21.6 8.5 6.5
G 14 8 29016 0.44,0.54 | 13.9 5.5 4.2

e 338 B I (LEDsE Alzxstr] g dukxel WS didvt. OLEDsv WAool 20 @/020 &
st QIF-F4-AskE (1T0) S Axsgdvt. A7) AR 9X1FTFaS A&504 1x10 =29 3
Fotol] wrel F2 Al2® (MBraun three-glove box system integrated with an Edwards Auto 306 deposition
system)o Al g, FFE EFHE WS ARSI AXE JEstetal o] A% Photoresearch
PR-6502 AM&3dle] ZALeGY. AF-HA EAS Keithley 2400 sourcemeter® Ab&3dto] At gt
& 134 A}83 OLEDsE vhe3 #e +2E zZev: 110 (QF 54 2HehE)/NPB (4,4'-8] 2 [N-(1-U4ZE)-N-
Hdotu]=]n]Hd, 40 nm)/CBP (4,4'-N,N'-tj7}u}&En|#d): 283E 13, 3.5 %, 20 nm)/BCP (MIEFZH,
40 nm)/LiF (0.5 nm)/Al (100 nm) (&=xF H). A2l=x A% HY J-V-B F4& vehdny. AL 1 cd/m
o] thal <54 Volu}. A HE 14 VoA 8270 cd/m'e] HUFP=E e},

A 34

tlo
il
o,
o
A

Ao 347 B 2o JOLED (44} DE Alxsty] $18 dubasl iy WOLEDE WA el 20 Q/

o W
D2l HEshe AE-FA-AEE (110) e Azsigtt. 47 Ane dAFFHe A% 1x10°
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E29] zFstol] vhek F& A28 (MBraun three-glove box system integrated with an Edwards Auto 306
deposition system)elA TGt  FFdE dFrlw AE AESe] AAE et oY ATE
Photoresearch PR-650& AR&-3}o] ZAET.  AF-AY 5442 Keithley 2400 sourcemeter& ARE-3sho] A+
sk, Z3EE 128 AFEE WOLEDsE v e #2E ZEv: 110 (Sl 4 4H3E)/NPB (4,4'-H]&
[N-(1-yZ&)-N-gldolu=]m#d, 40 nm)/CBP (4,4'-NN'-tjzpupEusdd): Z3gdE 12, 4.2 %, 20
nm)/NPB (20 nm)/9,10-8]&-(2-}328)-¢tE@d (DNA, 1 nm)/BCP (R}EFZEH ) 40 nm)/LiF (0.5 nm)/Al (100
m) (&A1), A=e 24 19 J-V-B 4L yebdrk.  dAIAES 1 o/widl sl <5 Volrk., &4 He
13 Vol A 7996 cd/me] A3 =9k (0.32, 0.31)9 CIES vhepdict.

o ®

A
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160
150
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130
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110

100

1O/ NPB (40nm} / CBP : Complex 1 (2%, 30nm) / BCP (150m) / Alq (300my) / LiF (0.50m) / Al (100nm)
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=
1 | 4 40000
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2 X - 20000 @
& 400 =
= 2
g X @ m
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4 X =
X =
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Voltage / V
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ITO / NPB {40nm) / CBP : Complex 1 (2%, 30nm} / BCP {16nm) / Alg (30nm) / LiF (0.5nm) / Al {100nm)

foor

0.1

EQE/%

0.01 +

T T T T
0 200 400 600 800 1000

Current density / mAcm?

ITO / NPB (40nm) / CBP : Complex 1 (2%, 30nm) / BCP (15nm) / Alq (30nm) / LiF (0.6nm) / Al (100nm)
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~ | —
: t
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ITO / NPB (40nm) / CBP : Complex 2 (5%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.5am) / Al (100nm)

. X < 30000
800 ~ | L]
10 T
| . c'.v_d -1 25000
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= ] 8
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@ o
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= ) x 1 )
g - 10000 =
& 200~ X ®
- 5000
J X @
X @ 7
0 L | L — # ? 5 T T ¥ LA T 0
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ITO / NPB {40nm) / CBP : Complex 2 (5%, 30nm) { BCP (15nm) / Alg {(30nm) / LiF (0.5nm) / Al (100nm)

EQE /%

0.1

0.01 5 T v T T
400 600 80O

Current Density / mAcm™
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ITO /NPB (40nm) / CBP : Complex 2 (5%, 30nm) / BCP (15nm) / Alg (30nm) / LIF (0.5nm) / Al (10Cnm)
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T T
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{TO / NPB (40nm) / CBP : Complex 3 (2%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.5nm) / Al (100nm)
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1TO / NPB (40nm) / CBP : Complex 3 (2%, 30nm) / BCP (15nm) / Alg {(30nm} / LiF (0.5nm}) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 4 (4%, 30nm) / BCP (15nm) / Alg (30nm) / LiF {0.5nm) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 4 (4%, 30nm) / BCP (15nm) / Alg (30nm) / LiF {0.5nm) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 4 (4%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.5nm) / At (100nm)
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ITO / NPB (40nm) / CBP : Complex 5 (4%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.8nm) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 5 (4%, 30nm) / BCP (15nm) / Alq (30nm) / LiF {0.5nm) / Al (100nm)
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{TQ / NPB (40nm) / CBP : Complex 6 (2%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.5nm) / Al (100nm)
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ITQ / NPB (40nm) / CBP : Compiex 6 (2%, 30nm) / BCP {18nm) / Alg {30nm) / LiF (0.5nm}) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 6 (2%, 30nm) / BCP {15nm) / Alg (30nm) / LiF (0.5nmy) / Al (100nmy)
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ITO [ NPB (40nm) / CBP : Complex 14 (8%, 30nm) / BCP (15nm) / Alg (30nm) / LiF (0.5nm) / Al (100nm)
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{TO 7 NPB (40nm) / CBPF : Complex 13 (3.5%, 20nm) / BCP (40nm) / LiF (0.8nm) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 13 (3.5%, 20nm) / BCP (40nm) / LiF (0.5nm) / Al (100nm)
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ITO / NPB (40nm) / CBP : Complex 13 (4%, 20rm) / NPB (2nm)/ DNA (tnm)/ BCP (40nm) / LiF (0.5nm) / Al (100nm)
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