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% () Xé:]ol bl o = %
TTFYF] Aol FFEY. AMRE e ATTFETY AREE SR AEEE BES AT 9
o e s A= NPB (N,N'-bis(naphthalen-1-y1)-N,N'-bis(phenyl)-benzidine), ~ NPD  (N,N'-
bis(naphthalen-1-yl)-N,N'-bis(phenyl)-2,2'-dimethylbenzidine), TPD  (N,N'-Bis(3-methylphenyl)-N,N'-
diphenylbenzidine), TTB (N,N,N' N'-tetrakis(4-methylphenyl)-(1,1'-biphenyl)-4,4-diamine), TTP (N1,N4-
diphenyl-N1,N4-dim-tolylbenzene-1,4-diamine), ETPD (N,N'-bis(4-methylphenyl)-N,N'-bis(4-ethylphenyl)-

=
H
)
lo
ol
}-J
N
hinss
of)
o o
ol
ol
)
il
s
rlo
tlo
[ (o
ox
2
o
o
3
i)
fi
o
o
b
i
o

[1,1'-(3,3'-dimethyl)biphenyl]-4,4'-diamine), VNPB (N4 ,N4'-di(naphthalen-1-y1)-N4 ,N4'-bis(4-
vinylphenyl)biphenyl-4,4'-diamine), ONPB (N4,N4'-bis(4-(6-((3-ethyloxetan-3-yl)methoxy)hexyl)phenyl)-
N4 ,N4'-diphenylbiphenyl-4,4'-diamine), OTPD (N4,N4'-bis(4-(6-((3-ethyloxetan-3-

y1)methoxy)hexyl)phenyl)-N4,N4'-diphenylbiphenyl-4,4'-diamine) 5] A &2 A¥ dd E&3}; PVK (poly-
N-vinylcarbazole), Zgloldd, (Hdvld)Z A& 52 uiA A3 AG F4do] ALgE = o). w23}
A= NPB, NPD H3= VNPBE AM&E = lom, & o] AAdo = WPBE AT FETo=E ARSIl omn,

BESESE 10 A 60 o] FAZ wAEe) Aol H3h 4 v},

wougel 9 Axdel wE 4] WHFE AYS vehE 2¥FY £ gom, ¥ uwel me 3] e
19 HEEe EPPoA, 1IHE @ 459 54 L §7] 2Y a4 PE £ Ao ¥ uwe) §
7w aAe] wHEe Qol, AY] wAF) A o] At AL ohy whe] R waAe]
G Qbehe AS WA, TE Al U WA gy Fge] BHOETH, 2 m A

4 A 5 U 50 mel Mgl £gEo] 53] whgr s

EE A7) WS Y ERED W Agsle] By ¥ GEw AR A4S AL 5 gtk olw, A4
E EREE ARHA o, ded EREES Bao) A Aol ST £ Aot AY ERERAE AF
& o|AzRE WY F b FFRZ, AFY oARE WP @ 593 B9HA gorl Ir, R,
Pd, Pt, Os % Re 502 ool ol Mg s} o] de] F&& mFshs F5 A ol whgas)
B9 EEdY 35 A EE 02E 343 35 A7 gdst. 2259 35 AA2As 22
E E4% 3% A8 Pyt MagRAE Bgd Aol

ol uetr AgrE 7HE
T Utk Bx MRAEA opA"eAEYoE, HAEA 5] Y] wiA}; o]9e] wiAE v 7t F= 9l
ok, FAA d2E, v2gddygd  opAEolAEvo]E  o]gF(bisthienylpyridine acetylacetonate
Iridium), vl ZE o Dy g ) oA H oA EY| o] E ol2]E{bis(benzothienylpyridine)acetylacetonate
Iridium}, B|=C-HEWlZEo}Z)olHolAEUo|E o8] F{Bis(2-phenylbenzothiazole)acetylacetonate
Iridium}, HlA(1-¥dol A=) old & ol e ol Ev| o] E{bis(1-phenylisoquinoline) Iridium
acetylacetonate}, EgA(1-¥doladEd)olg]lF{tris(l-phenylisoquinoline)lridium}, EZ=(Hddg
ol H{tris(phenylpyridine)Iridium}, E(2-H]#d]z]d)e]g]H{tris(2-phenylpyridine)Iridium}, E
2]~ (3-vl ¥ d ¥ gl d) ol 2] F{tris(3-biphenylpyridine)Iridium}, Eda@-nled ) el e g{tris(4-
biphenylpyridine)Iridium}, Egl=[2-(p-E2)Igd]olglE(II1D{tris[2-(p-tolyl)pyridineliridium(III)}
TE E T Aoy oo dAHE AL ofltt. ] 3T gHE ERES 2 AgHA gov) s AE
=2 100 FZFF di¥] 2 WA 20 S5 19 W2 X8EHE 3o Fom, Ay WET T S 3 & =9
Eo] gk 0.5 WA 35 TF% B9 A Hol Fr}.

o, A5 A7 e Jro] A FEFOR E e A4S WA fete]l B AATHBL) S 4T
) 5 3]

T dv. e S 2 29 aygdel o8] AeAASTS - 4, 1 =20 AMgskhe sl we
gEARE dutdor HAyFdse G4 A sdF =W ToAM 2 A $A9 AE AA AE=
ARG g el ol dEs, SAHorE fEAY EfotE fiAl, APGEEY fRA & 5 7 Utk
g &9, s7lek 2L BP 55 AeAAT ARE AT 5 Ao

o}
j8 =]
AR Sl AARES] ARREE $AAoR ARRHEE 248 AT 4 len, HiEA sl TSPOL

(diphenyl-4-triphenylsilylphenylphosphine oxide), TPBI (1,3,5-tris(N-phenylbenzimiazole-2-yl)benzene);
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
[0129]

[0130]
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Alqs (Tris(8-hydroxyquinolinato)aluminum); BCP (2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline); PBD

(2-(4-biphenyl)-5-(4-tert-butyl)-1,3,4-oxadizole), TAZ (3-(4-biphenyl)-4-phenyl-5-(4-tert-butyl)-
1,2,4-triazole), OXD-7 (1,3-bis[2-(4-tert-butylphenyl)-1,3,4-oxadiazo-5-yl]benzene)™ #& o}
3}stE-;  phenylquinozaline; TmPyPB (3,3'-[5'-[3-(3-Pyridinyl)phenyl] [1,1':3',1''-terphenyl]-3,3''-
diyl] bispyridine) & AH&E 4= glovh, ofdl WA GF=vh. whgh#sAl= TSPO1, TPBi = Alg3E At
83 & o8, E el AL TS BATEEoR AHRHACH, AAFEZES 5 WA 150 mel
Sz wgze] Anel 438 & k.

w3k A7) ARFEJSS LIF =5 Liq(lithium quinolate) 52 ©]&3Fe] 1 WX 50 nm FAZ F24E 4+ X

= 59 e, vtadle, Za, UER, 28, velvh, d#, °lEH,
A

= 24,

A, HFEEE, &, FA R Wik e FE e 0B §F, LiF/AL EE Li0Z/AIS RS OF 7x 81
5 AL R FES AT S glonl, merae Ald] &0

o] mE f7] 3 AxE a84Q0 SAE-ERE 7] ouyx] A" dHAYSFS He] A dE i
N 235 vgow s 1ado Wg SAS BdT ¢ k. g, V&9 ZH;‘EJP Zka W 27 &8
As B4 L ALY B4 52 33, 2 Aeled nEs L AEEe 2E uyvel Y 54 gnd &
oh;}

AR .

sz B 59 & 9 | §71 W 2as weelE fuel B B 9E g So
Sow, A7) EABAE §710719 O A2l OLED) 5 5 Qort ol o] A= AL okt
olstolAl, ¥ wel AR olshE slste] ¥ wel UlE HFEE ol ¥ wel wE 4 ILAHYE, o
o Az W iAo WFEAS Adeiy, sy AAlde B gy oA HAHS 93 owA B iy
WE WIS ARHnA e AL ohun.
(Ao 1] 33E 79 A=

Ox Ox

B(OH)

s

Br

O= =

SI3HE 7-a9 Alx

3000 mL  37-SEuiEEEgade]  4-(8-BHER-1-ddY-2,3,3-EfddE-2, 3- E]O]—O]‘:i-ﬂ 2[3,2-b] 7=
5(1I)-)wlzLdds|= (50 g, 108.4 mmol), 4-BE2RAIHEA (19.6 g, 97.5 mmol)S FYdFaL EF<M(800
mL)Z ol EHE(200 mL)S 7Hetdnt. BlEI|A(EYALEA)BEEO0) (1.25 g, 1.1 mmol) & F7bsta, 1N
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
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AR 89 (500 mL)E W 12 AZF 7hE EREiv. v FE & Ao Y, 3 oY ofAl
Ho|EZ F&£313, F7|5S FF irtadlgos dxgt & e AEsta, AgolE ofFdsiqirt. Ao
A qAS 73t FE3 & APt A (FA/ A EOAHOIE = 100/1 v/v) o2 Heste] e 1A 355
7-aS IYrh(12.8 g, F& 22 %).

'H NR (400MHz, CDCly, ppm) & 9.93 (s, 1H), 8.26 (s, 1H), 8.11 (d, 2H), 7.93 (d, 1H), 7.838 (d, 2H),
7.73 (s, 1H), 7.62 (m, 4H), 7.55 (d, 1H), 7.32 (s, 1H), 3.56 (m, 1H), 3.36 (m, 2H), 1.27(m, 12H).
SIS 7-bo] A=

3000 mL 37-SEutEZEetaTe 3ggE 7-a (12.8 g, 23.8 mmol), T]WlFA}o] Qs
mol) % =R (260 )& ARG, AZ| A=A LLLDAAFO 03 g, 0.2 mol)&
AABI, M RAZE £89 (120 nl)E $T 12 A7 74D BFAQUT. we TR F Aeow e, B

o " SMAHOIEE READ, FAFE B4 Bodgen AZd F, DAY Adswn, AeolE o
otk goldl ool e ¥EH ¥ AL AY (A/ALelAHOlE = 10/1 v/v) 0w Relste] A4
A SEE b AU g, FF 76 %).

I NIR (400MHz, CDCls, ppm) & 9.93 (s, 1H), 8.44 (d, 1H), 8.15 (m, 3H), 7.97 (m, 4H), 7.81 (d, 1H),

7.71 (m, 3H), 7.64 (m, 3H), 7.51 (m, 2H), 7.35 (s, 1H), 7.26 (m, 2H), 3.65 (m, 1H), 3.44 (m, 2H),
1.29(m, 6H), 1.21(m, 6H).

3}stE 79 A%

1000 mL 3? vigEet~=d S3E 7-b (11 g, 17.2 mmol) ¥} HEZsto| =25 (220 nL)E 7HE ths,

HEEHIEATE HEZulo]l= (12.3 g, 34 mmol)3I WEAle]l= UEF (2.8 g, 51.5 mmol)S ZZ

A7bakaL, 7P°§ FFerlth. 24 AR whE & RS ES Ae7bA] EASGlT. B3 " oAHo|ER FE3}

3 Fg bR Az e wE3GY. w5 AgtA ey (A3l dolAEH ol E= 3/1 v/v) &
2 Zg35te] AN 1A SFHE 78 A58 g, & 1 53 %).

'H NR (400MHz, CDCly, ppm) & 8.44 (d, 1H), 8.20 (s, 1H), 7.92 (d, 2H), 7.81 (m, 2H), 7.74 (d, 1H),

7.71 (m, 3H), 7.61 (m, 3H), 7.51 (m, 2H), 7.44 (d, 2H), 7.35 (s, 1H), 7.26 (m, 2H), 6.74 (t, 1H), 5.63
(d, 2H), 3.59 (m, 1H), 3.36 (m, 2H), 1.30(m, 6H), 1.21(m, 6H); MALDI-TOF MS: m/z 638.86, cal. 638.22.

[AA]e 2] 3= 16 9 A=

O o=<
N
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
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33t 16-a¢] A=

3000 mL 37-SutgEZelagel FEHE 7-a (15 g, 27.9 mmol), 9-¥Y-9H-7hu}E-2-dw=2Y 2k (8.8 g,
30.7 mmol) ¥ E|Efste]l=2F 2 (300 nl)S 71eelth. HEZHZ|~(EAdEs~a)HeH(0) (0.3 g, 0.3
mmol)S X7Fstar, M BAFAE 89 (150 nb)E 23 12 A7 714 73T vhe $8 & A2ow 7z
stal, &3 g oMHolER &AL fU]5E o iHtavlacr Axd &, 4w Agstar, Aol
E ofsiglnt. dod NS 28 w5 & A A (A A" AHCIE = 10/1 v/v) o2 &3t
Ao aA 3FHE 16-aS AAT(17.2 g, T& 88 %).

I NIR (400MHz, CDCls, ppm) & 9.93 (s, 1H), 8.18 (m, 4H), 8.12 (d, 1H), 7.94 (m, 4H), 7.74 (d, 3H),
7.63-7.52 (m, 9H), 7.31 (m, 3H), 7.19 (m, 1H), 3.63 (m, 1H), 3.36 (m, 2H), 1.30(m, 6H), 1.21(m, 6H).
S15HE 16 o A=

1000 mL 37-SutebZ et~ 33E 16-a (17 g, 24.3 mmol) ¥} HEZSto|=2F & (300 nL)E 718k s,
]%‘Eﬂﬁ]‘éiiig HEolol= (17.4 g, 49 mmol)T} HEAlol= UEF (3.9 g, 72.9 mmol)S 27
H7ystar, 71 @ik, 24 Ak ﬂ&% F, S ES AekA] WAsit. B3 dld olAlHolER 53}
3R bl adlgo s Az 1 wEIt. w5 & AEghA dd (/o EoAEH o E = 3/1 v/v) e
2 Foste] e 1A 3FqE 162 AJUHT7.3 g, FE& 1 43 %).

'H NR (400MHz, CDCly, ppm) & 8.19 (s, 1H), 8.15 (s, 1H), 8.12 (d, 1H), 8.01 (m, 3H), 7.95 (d, 1H),

7.73 (d, 3H), 7.63-7.44 (m, 9H), 7.32 (d, 2H), 7.22 (m, 3H), 7.19 (t, 1H), 6.71 (t, 1H), 5.63 (d, 2H),
3.58 (m, 1H), 3.36 (m, 2H), 1.31(m, 6H), 1.21(m, 6H); MALDI-TOF MS: m/z 697.91, cal. 697.16.

[AA]e] 3] & 2ol we sHetE 75 ol &3 f7] wd ko] A%

el A 7E 150 el ITO(R1E 541 AFshe) 7 A= @hels 2k, 25 mm X 25 mm X 0.7 mm =7]€] F-2]7]
s AAZE &3l SRT FoA] 208 5 25TE AAGSta, o]AXEIUAES AHESte] 108 B9 1 3]
AAGATE. oAz RdUFAE Aol FUH TA S/HTFE ARt 78S 1024 23] 259 AHea Ax
AR, old], ¥ T2 AH] oA b/ dAa FezukE 287 Asdt

7]%9] bzt Zgo]l g &A38E Tntel A~ ARE fE 71E 2 FH e JAFFAAN F F
W AT gRle] FAEo e WA AVl B AS5S HES AEAHIEA EE 3 FXEAQ1 PEDOT: PSS
@MWS4MWMmemeMM)mW®WmmsMnm)E%ﬂiii%%i%ﬂ?ﬁﬂﬂﬁﬂﬁZ%Omﬁl
B 1R 29593 5 130T e & ol B4 3047 skl 50 o] WEHFEAE AlAste] AEFYPT o
ARgEEITE. vl A7 AeFds Aol 7hlr)vt %—8— VNPB (N4,N4'-di (naphthalen-1-y1)-N4,N4'-bis(4-
vinylphenyl)biphenyl-4,4'- diamine)E EF< T+ F=Z2wlAld] 34l 2000 rpmoll A 30% F<F 2T HEH
ste] 100C o] FEH o EdA 103 AZEHo]7] o 2 C/] shZ o] EM A 3021t st=wo]l7] de] 20 nm
o AFFETS FAAG. usd, AVl AIFEEST  fol ERE=2XA Ir(mppy)s (tris[2-(p-

tolyDpyridine]iridium(111))& ZT2EQ £ Wiy wE {7123 s3E 7 (A Dol 105395 5=
EF< = FEREdA 4o]F F 2000rpmell A 30% §<F AW FAYEF o 100T e HZH o] Ed A 10%3t
A EH 0] Fof] 220To EH | EofA 303t st=mlo] st F7 30 nme] B35S FAJUT.

ojo] A7) wF= ko)l TPBi (1,3,5-tris(N-phenylbenzimiazole-2-yl)benzene)S T4 25 nme] HAAFEHEZO R
ek ig (lithium quinolate)S Z=ZAA F74 1 mme AAFIEZS AU, o] Lig = A

L
FANA B5 92 GAetel 57 B 222 AR

719k ol AztE f7] LF Aol 0 ~ 15Ve] A4S QUFske] WHAIE S AAER e, 7] E 14 A7)
g B4 2 Uz B 54 235 YeERdg. B3, = 1A e dIe o] AR f7] @ Az AR/
a8 E EAFR o, & 204 EFEE(E; In/W) Y I =(cd/m)E =X T

A7) AAd 3ol ZAE ARRA e 7 tidledl 3gtE 166 ARgehe Ae Alefstals A 33 wdd
A sl f7] F 2 AFEier, s % 1 1T UA &= 20 W7] 2F B4 2 7% B4 S
&

A3tE eI

_28_
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ol

=

=

H

el
=)

3}¢E VBPC (9-(3-(9H-carbazol-9-

P29

5}71

o

Z}
b |

shte 7 dialel

g% #7 WY 249 A
SEER

=
2E

=

3

3ol A

A A&
y1)phenyl )-3-((4-vinylphenoxy)methyl)-9H-carbazole) S A}

[Rlale] 1] s}ek= VBPC
371

[0153]
[0154]

&

Ho

(x, v)

hya
ar

(0.254, 0.530)
(0.256, 0.520)

(0.253, 0.521)
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