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i, 53 xedd 35 ) EmE o 8 24 FAZ s, Tevd 345 FARAE L2
W HAZE vgAs. ¥ =wEe o2k F43 34 AT A4S MARRAE 09U ol

(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), H 2~ (g o d3] g ) ol e ol E 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 2 (1-Hdo| AFA =) o8& ol EolA| EH| o] E{bis(1-phenylisoquinoline) Iridium

acetylacetonate}, Eg=(1-¥ldolAF=d)old]F{tris(l-phenylisoquinoline)lridium}, Eg=(H LIy
)olg]E{tris(phenylpyridine)Iridium}, Ed=(2-vl# <)o)l HE{tris(2-phenylpyridine)Iridium}, E
gl (3-vlHd g ¥l) ol 2] E{tris(3-biphenylpyridine)Iridium}, Egx-vgdagd)ol g F{tris(4-
biphenylpyridine)Iridium} 55 £ & Aoy olo] dAFH= A olyt}. Ay] WgZo] ¥3H= EHE
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.
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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

ol rfr

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
TA W =

B FE FE T o8 Fu, LiF/AL EE Li02/AI 2& vF 72
o] o

—E‘ -
i il
[}

o ¥
(i)
o
B~
Y
rir
fol
o
o
[40
fol
¥
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
sick,

Ad B odmel e f7) W 2t AN 489 5 Qom, 47 FARAL Wl E e AL
S EAA FY & oglorl, ] f7] W A wetelE fule] U % w% U So Agd 5
om, 47 BARAL §718710% taS a0l (0LED) 59 & gevt oo @He] e e ol

_11_



[0078]

[0079]

[0080]
[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

on

54| 10-2022414

olstel A, & wel AAT olshE skl ¥ WP UE HFEL Hol ¥ Wl W F/ILSHTE, o
of Az % 2xbel WHEAS AW, o)) ANl B owge] A BAe AY Aoz @ wy
B35 WS ARena St Ae o

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

" ONMR (400MHz, CDCls, ppm) 8 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)¥} EF4 (400 mL)& 7F8lSitl. HEHZ|A(EHAdE~0)ZH5(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
AYE 3 & At FHIGT. w5 ¢ AgIbd A- (4 0 fEd F2gel= = 3 0 Do FEshe] 3
Aol mA FE 1 (13.4 g, F& 55 9 IAT}.

H NMR (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)
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[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0097]

[0098]

SES061 10-2022414

[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, 1) 7.50 (m, 4H) 7.42 (m, 4H) 1.74 (s, 6H) 1.41 (s, 12H)

3}sE 29 AF

1000 mL 37-S2vletZelATe)] 3eE 2-a (25 g, 39 mmol) ¥ 5-HER-1-3A-2 3 3-Egvdd=d (12.8
g, 39 mmol)¥} EF<l (400 mL)E 7tskglth. HEZ7|A(EHADx22)Z25(0) (0.45 g, 0.4 mmol
sta, M gAFE 89 (200 mL)E ¥Wal 7FE SRS 12 Al 9hg &, WS ES 2714 ¥
B3 g ofMEHo|ER FE3a F4 vl or Axd ¥, S48 Adsta, AZoE AqHE 3
¢t w53t w5 & A A ds (F4F 0 Wdd S2efels =5 0 1)oR FE3le] A 1
5 2(14.9¢g, &9 50 9 dA}.

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)

[AAd 3] & o] mE g5 1S o] &8 f7] F &xbo A%

ek A ZE 150 nmdl [TO(1E 74 AFstE) 5 A5 #4ls 25, 25 mm X 25 mm X 0.7 mm =7]9] f]7]

HE AATE S| SHF FollA 208 B 2R A, olAZEIAUYTESES AHEEte] 108 T 1 3
| = A

14adr. clazeddne HAe]l BuW oA FRFE sl /W 1084 23 2T DX

X



[0099]

[0100]

[0101]

[0103]

[0104]

[0106]

[0107]

[0108]

[0110]

[0111]

[0112]

AZT olel, 17 F3 gu] el a/Ar EehznE 287 A,

71 Zepzuh Aglo] gy §AFA
W AT gele] A H e WAt A7
(poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate))E o)A 2 LI} 7] 34ste] 2000 rpme
21 29398 F 130T grEH ol Bl A 3047 Hzste] 50 mmo] WHEHEAE A4S}
ARSI, ggell, A7 FF9S ol PVK (poly-N-vinylcarbazole) & %<l Ei= SZ2HA] 345}
2000 rpmoll A 30% Bt =3 ARRcS S

Sk, g5, A7 AEFEES ol ZREZA AVPDE TAEQ B ddgo wE {UEEssE 1 (AA]Y
Doll 55399 T2 EF T FZ 29l 4o]F & 2000rpmell A 30% &< 28 FAY 3pon, 1 Fo
80C9] srEdolEA 303t wlolFste] F7 30 nme] HF3FS FA3H3ITT.

ojo] Abr] W= Abo]| TSPO1 (diphenyl-4-triphenylsilylphenylphosphine oxide), TPBi (1,3,5-tris(N-
phenylbenzimiazole-2-yl)benzene)E 7| 25 nmme] AAFEF o2 A9 & 1 9o Lig (lithium quinolate)
< FHANA FA 1 mY FAFYSE AT, o] Lig & ol 55 ¢FvuS FHAANA 55 255 §

Aatel 7] wg axE Aztsiglo.

o

d719k ol AlztE 7] W el 0 ~ 15Ve] ASkS rbste] AdE AAlEslen, &) & 1el 7]
ol

Wy B4 W o)z B 54 298 dehiedn. =9,

oME FRAEEQE B o AE(ed/m)E =AF

(A6 4] B o] whe S5 28 ol 8% f7] wH aAe) A%

47 AN 34 EAE AREA BEE 1 U] ST 28 Ageks A Agsas A 33 A
4 seld 87 g 24E Adsgon, B & 1 LA E 3o A7) 2 B4 2 )z B S

4 AdE eI

O

=
El
2
=
o
e
i
(@]
os)
av)
il
)
oo
rol
Jo
N
1]
o
[
X
lo
E)
2

CBP
#* 1
ag qdHag FAEE (9) MR (x, v)
(cd/A) (1m/W)
Ao 3 43.01 19.99 13.63 (0.453, 0.534)
A 4 37.28 18.91 12.31 (0.452, 0.534)
Hlae] 1 31.88 16.47 9.91 (0.453, 0.534)

471 & 1o dehd mie} o], F o] wE dgtes WFE TAE =HEA =
azbs o] AESQ CBP thvlste], &8, d¥ &8 R A afol ol Holdt 2
SFATH(E= 1 A &= 3).

Z, ¥ wge] W 544 PR AL SERS RS SAE BAZ WS AT P9 FEAY
& shol . WHE ) ANES Ao sbrel Ef, A &E ¥ P4 £ET @/802 L
DAF DA BT A4S Aol nrk S5 T FHe] sl 34Y B4 MY & Ak,
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