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ES 7] MRS Y ERED @ Agsle] nu ¥ GEw 1R A4S A 5 Qi olw, A1
E EREE ARHA gonl, ded SREES Do) W Aol AEF £ Ak AY ERERAE 4F
@ ol | A4RTE BPY F A HEEL, AFY /AT 2P @ 588 @494 2on, Ir, Ry,

= 2 TPk F5 FA Ae] uigas
3, 58 mENd 35 34 £E o 8 w4 AV EAst. £20d 35 AR 229
WE AL vkt ¥ mwEd o=k Fhs 3% AAE FYSE MKAGEAE IS g0l

(I-vy=ze)agd §54, 2-dAdH]=d & )
TE Q. BE wYAEA ofAdEolMEYolE, FIELE Fof AZ7] wlflAr ]9 wigAE ¢ JHE X 9l
. FAE d2E, d2gddygd  olMEolMEYe]E  o]gH(bisthienylpyridine acetylacetonate

Iridium), B2 (M ZE o Y g ) oA H ol EY o] E o]g]F{bis(benzothienylpyridine)acetylacetonate
Iridium}, Hl 2~ (2-Hd Wl ZE] ol ) ofAlHol A EWo]E o] 2] F5{Bis(2-phenylbenzothiazole)acetylacetonate
Iridium}, H A (1-¥dolA2F =) old & olx|d ol Evf| o] E{bis(1-phenylisoquinoline) Iridium

acetylacetonate}, Eg=(1-¥ldolAF=d)old]F{tris(l-phenylisoquinoline)lridium}, Eg=(H LIy
w)olg] HE{tris(phenylpyridine)Iridium}, E#A2-vl#Hd9gd)o)e]HE{tris(2-phenylpyridine)Iridium}, E
gl (3-vlHd g ¥l) ol 2] E{tris(3-biphenylpyridine)Iridium}, Egla¢-vlgdagd)el gl F{tris(4-
biphenylpyridine)Iridium} & & & o1} olo A HE AL ofHrh, 7] B335 X3 E =RHEY
P2 AFEA] ot EA2E EH 100 FFF Y] 2 WA 20 FFEF WY dE EZ3EH= 3lo] Fom, A

Hgs & T U8 F =EREQ 2 0.5 WA 35 T HY Wl Aol Frh.

olwf, MFF A7A e AFFo] AR} FEFoE P NS WASH] gt HE AAS(HBL)S A
o . JF FERY L 23 I 95 AF AAFTES FAhse AS, I 212 AMESte sEHE
wel gEXT, dutdor Ay FYUTe I A TdT WY FolA 2 5 Aok A9 FF AA
ARE AFEE & e, o9 dEs, SAHoE: FrAu EfolE: f=A, AVdEEY =4 5& & F
ATk dE E4H, s7]9 Z2 BP 55 AF¥ AAT A=RE AT 5 vk

271 AAFES(EIL)S F2 ARE Fo37le 3 Aol 239 A2 A=Y, ofF dsAe =&
Azp olsmrt aFEY 4 AR FEHES FIY LFToR AXNE dFHoR Fusrt. B i me
AHEE F e AATESY AREEE SAHeE ARRHE =485 AR oden, uiEAsiAlE TSPO1
(diphenyl-4-triphenylsilylphenylphosphine oxide), TPBI (1,3,5-tris(N-phenylbenzimiazole-2-yl)
benzene) ; Alqgs (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), 0XD-7 (1,3-bis[2-(4-tert-butylphenyl)-1,3,4-oxadiazo-5-yl]benzene)3}
& o}% 3% phenylquinozaline; TmPyPB (3,3'-[5'-[3-(3-Pyridinyl)phenyl] [1,1':3',1''~terphenyl]-
3,3''=diyl] bispyridine) S& AHEE F oy, old FAHHA &=vk. HbHHSHA= TSPO1, TPBI =
Alg3E AFES § glon, B #uo] HAldo|As TSP01 ¥ TPBIE AX,HFT o2 AlEsId o, AASS
< 5 WA 150 o] FAR EFFo el A2 F At

ofNe rir

w3t A7) AxFESS LIF &3+ Liq(lithium quinolate) 5& ©]&3te] 1 WA 50 mm FA2 2=

a
0,
>

T A7) A2 £S5 7 e, v, 2, 4EF, 28, Beleky, 9%, °lE#, dF, 7t
Z A 1]:',]_ %

W 2e FE T o5 ¥, LiF/Al BE Li02/AIT 22 g 72
o] o

—E‘ -
i il
[}

o ¥
(i)
o
B~
Y
rir
fol
o
o
[40
fols
¥
T
k1
)
[m
o
o
2
N
N
)
i)
=,
N
N
[o
f
2
R
L
g

w o = B
AA EIE vigoR U nEae] WY 4L BAT 5 Ak w£, 72 AR 22 YD 27] &E
Ast B4 9 AFY 54 52 I8, 2 A nEE U FFYL 2= wdse WY 54 Fud 5
aiet.

Ad B odmel e f7) W 2t AN 489 5 Qom, 47 FARAL Wl E e AL
S EAGA 5Y F glor, dr] f71 W A veelE 3o P9 0 U 3 5o Agd S
om, 47 BARAL §718710% taS a0l (0LED) 59 & gevt oo @He] e e ol
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[0085]
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olstel A, B wrel AAT olslE Hstel ¥ WHe] UE HTEE Fol B W hE {1 UFRE, o
of Az W 2Ae] WFEHE AP, sple] AN B owne oA BHE A% AowA B Wy

Shete 1-a9] Alx

2000 mL 37-SulgEElage)] 2-H2R-7 7-tdE-5-3d-5,7-tsfo] =2 v =[2,1-b] FHHE (50 g,

114mmol), H&(FAYZFE)TEE (31.8 g, 125mmol), 1,1'-H|A(YAILXE2T ) A2 4-2etF (1D HE 28]

E gFEa2de ZAE (1.86 g, 2.3 mmol)d} AHE (22.4 g, 228 mmol)S 1,4-t}o]AF (750 mL)ol] ¥aL 8

AIZE B 71D BFsgith. whgo] gkRdW, MSES Aoz WWZsla, & (800 ml)et oldolAH ol E

(1000 mL) = FZF3I3vh. F715S 79 Avtvlgos Azt §, @4e Asta, Adelo]lE o 318ir).

Qolzl o Hs St FF3A doixl TAE n-FAkel YA $, ofFfeta n-Etow At Aol G1F|
[e3}

=]
3138 1-a (32.8 g, & : 65 %) 2

(

e o
o

e

'H NR (400MHz, CDCly, ppm) & 7.86 (d, 1H), 7.77 (d, 1H), 7.72 (m, 2H), 7.65 (d, 3H), 7.53 (d, 1H),

7.47 (¢, 1), 7.41 (t, 1H), 7.30 (m, 2H), 1.76 (s, 6H), 1.42 (s, 12H)

3 E 19 A%

1000 mL 3F-svtgEet2=Add stE 1-a (20 g, 41.2 mmol)¥} 5-H=EX-2 3 3-EfWd-1-#dI=d
(13.1 g, 41.6 mmol)¥} EF<l (400 ml)E& 7Isiglth. HEZZ|A(EHAd223)Z25(0) (0.48 g, 0.4
mmol ) H7Fsta, M &AFZE 89 (200 mL)E ¥ 71E R 12 A1 vkg & S ES A7
WZhsdtk. 3 olg opAElolER FE3tu F4 Fbvlavigor dzd T dXe Helsta, AolE
ARE & & A FFAUY. 5 & A4 A9 (4 Wdd F2FelE =3 0 )og Rt 3
Aol A sgE 1 (13.4 g, 8 55 0)S AU}

I NIR (400MHz, CDCls, ppm) & 8.24 (s, 1H) 8.14 (s, 1H) 8.04 (d, 1H) 7.78 (d, 1H) 7.74 (s, 1H) 7.69

(s, 1H) 7.62 (m, 4H) 7.51 (m, 2H) 7.45 (m, 3H) 7.28 (t, 1H) 7.22 (t, 3H) 7.07 (d, 2H) 6.90 (t, 1H)
3.43 (q, 1H) 1.71 (s, 6H) 1.38 (s, 6H) 1.21 (d, 3H)

_18_



[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0097]

[0098]
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[AA]d 2] 3}gHE 29 Az

shet= 2-a0 Alx

2000 mL 3G outEEEadd 2-H 2 F-5-(4,6-tHd-1,3,5-EFo}z-2-4)-7, 7-t]H & -5, 7-t] 5lo] = 2 2 1]
=[2,1-b]7H}Z (40 g, 91.2 mmol), HIA(IUFTYE)LREE (25.5 g, 100mmol), 1,1'-Hl2(HHAdZE2Aw)
HzA-ZgE(IDyEReols I A5 (1.49 g, 1.8 mmol) ¥} =AZHF (18 g, 182 mmol)S 1,4-t
o] 54k (600 mL)ell Wi 8AZF &<k 7t BF Stk Whgo] fREHW, WEES ALowE Wista, =
(800mL) &} ol EolAEHo]E (1000mL) ®= FE3Att. F715S 7 At dlges dxs &, 249 Agst
i, AglolE o7sigitt. dojzl of g 7ot FFsta ol A E o HolAH o] Eet n-FAik 274 A A
= <

4 5, oFsta n-Fikow AAgste] ofelw o] aA BHetE 2-a (28.8 g, & ¢ 65 D)= AU

H NMR (400MHz, CDCls, ppm) & 8.14 (s, 1H) 8.05 (d, 2H) 7.92 (s, 1H) 7.80 (m, 5H) 7.63 (d, 1H) 7.56

o

(t, 1H) 7.50 (m, 4H) 7.42 (m, 4H) 1.74 (s, 6H) 1.41 (s, 12H)
3stE 29 A

1000 mL 37-%mtgE g0l 31eHE 2-a (25 g, 39 mmol) ¥ 5-HER-1-32-2 3 3-Efjddd = (12.8
g, 39 mmol)¥ EF< (400 nL)<= 7Fetltt. HEHZ|A(EgALE2)Z35(0) (0.45 g, 0.4 mmol
shal, IM BHAHEZE & (200 mb)E 93 71E SRS, 12 AlE vhg ) WS ES ek ¥
E7} dE ofMH | ER FEsta F4 vl avgoR Axs & A Mlsta, AgelE oqiE g
A FEEAL. wF T A A3 (A o dEd S2gels =5 1 )og FEdle] Ao 1
2 (14.9 g, & 150 9= I,

I NIR (400MHz, CDCls, ppm) & 8.24 (s, 1H) 8.18 (s, 1H) 8.08 (d, 1H) 8.05 (d, 1H) 7.92 (s, 1H) 7.81

(d, 4H) 7.65 (q, 2H) 7.57-7.51 (m, 6H) 7.43 (m, 3H) 7.33 (d, 1H) 6.72 (d, 1H) 3.46 (t, 1H) 3.43 (t,
1H) 3.27 (t, 1H) 1.74 (s, 6H) 1.60 (m, 2H) 1.38 (m, 12H) 1.21 (d, 3H) 0.99 (t, 3H)

[HA]e] 3] & ol we spete 15 o &3k 7] 2d &xpe] A%

ek A ZE 150 nmdl [TO(1E 74 ArstE) 5 A5 24ls 2E=, 25 mm X 25 mm X 0.7 mm =7]9] f]7]



[0099]

[0100]

[0101]

[0103]

[0104]

[0106]

[0107]

[0108]
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[0111]
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e AAE SR SR SolA 20% B 2o APSL, o AZRURRLE ALg] 10 F 1 3
AQBGT. olazzndas Ade]l LU thl FREE Agstel VRS 1084 23] 2oAHtn A%
AR olof, AF FH gl velA Ax/As BepEols 287 A s

71gke] ZEpzul Aqlo] 2y §HFGE tulo)s AAE s 79s ~AFEH Gl AFFAA F F
WA gle] PAH s WA A7 £ A5 UES ARALEA) EFEEHeH FE
(poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate))E o)A 2T A I 27} 7] 34ste] 2000 rpme
2183 2903YE F 130T GgZH ol EdA 303t 11E3te] 50 nme] ¥EHFA

Abgatdnl. osel, A7) AeFYE Al PVK (poly-N-vinylcarbazole) S %4l
2000 rpmel Al 30% b AAFEE Y] 130T FZ@o|EdA] 3087 wWo]A & 5
Ak, el A7 AEFEES Yol EREZA AVPDE TAEQ B wye] w2 §720353E 1 (A4
Dol 55399 sE2 = rE ZEzadd Ao F 2000rpmell Al 30% FeF AWFE dglown | 1 Fo|
80C¢] grEalolEolA 303t Hlol skl F71 30 mmo] 35S P33Tt

2
> rH

O
=

u
=2

ojo] Abr] w4 Abo]| TSPO1 (diphenyl-4-triphenylsilylphenylphosphine oxide), TPBi (1,3,5-tris(N-
phenylbenzimiazole-2-yl)benzene) S F7 25 mme HAAFESEFozE AW F 1 9o Lig (lithium quinolate)
< FHAANA FA 1 mY FAFYSE AT, o] Lig & ol 55 ¢FvuS FHAANA 55 555 F

gatel f7) By 248 AL,

7)€k 2ol AAE F7] g Ao 0 ~ 15V S-S A7bske] wEAES Ao, 37 & 14 7]
g EA 2 72 B4 A ARE et g, & 1A= Aol 2ol

(cd/p) o} FZ(cd/m)E Z=AITGOH, = 204 HEa&(PE; In/W) O] 3

M E FAAEWQE; %) W A=(cd/m)E EAIBSITE.

[AAle] 4] ¥ o] whe SFE 28 o] 4@ H7] Wy 2ate] AT
7] A6 3olN BAE ARRA SEE 1 gl SiHE 28 Afst AL Adeas AAd 33 U
34 oA #7) BF 242 AR CH, 7] B 1D % 1WA % 36 Q7] B 54 9 Az 24 S
4 A9 Yepg.
[Wlate] 1] 382 BP 2 o8 §7) W 279 A%
7] AAel 3elH BAE ARRA HIE 1 gl s Txo) HIE P F A AL Aslsn: A
Nl 37 B B4 ol §7] B 242 Adadon] 7] B 12 w1 WA = 30 Q7] $F 54
2 7% 24 =4 298 Y
v~ O
CBP
E 1
s P FAEE (%) AFE (x, y)
(cd/A) (/1)
AAd 3 43.01 19.99 13.63 (0.453, 0.534)
A Ao 4 37.28 18.91 12.31 (0.452, 0.534)
vl 1 31.88 16.47 9.91 (0.453, 0.534)
47 ® 16 UERd wpel o], B o] mE SRS WHE e TARA B ¥det 47w
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