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[0196]



[0197]

[0198]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

SIHSd 10-2017-0060823

F At FAHOEE, FEA FHFE, E2FTSAo|uA EFE, FEA 22ASAlE SEE,
bis((3,5-difluoro-4-cyanopheny! )pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), SHEZHA, HYGER, Id, A4, A2, Zz2d, FE0 P FAYyzEy 22 Zotz2v}
g sgE, A9 2o eIAYd A, 14us P AE) WA, 1,40 A D aE g,
1,4-v] 2= (4-mgd-5-sd-2-S AL D) HAl, 1,4-8]2(5-ad-2-SAE ) Al, 2, 5-H] 2 (6-t-F-E-2-Hl 25L&
)atol e, 1,4-tEd-1,3-FElg]ddl, 1,6-t]#d-1,3,5-FALEZ A 1,1,4,4-8|EgtHd-1,3-FElr]ely} 22
Aol Mg ALelolE], S frEAle] FHAA, Fobd Az CAohedPATE s, cAoherle
AALOlo e Az, FolWlE Ak, SefzebEehAl A, Al A, ERsEd A%, AP A5, &

AR S, AU REA, Ad2 S48, SAU0E H8E 52 5 5 o,

woumel §7] BL AAE TASE 4 Fe A% 3%, 2@ 19 Emb adgn 2o 348 PEe Eo
sutow YHNINAL, 7 FolA g ARE o gete] Az & Atk oF zFe] WAl e
Sug AR glom, Ane S4e we Ul A9 4 otk ®E 2m dA 5,000me] Welelx A4
=)

£ gl GE AN BEAS SRS 93 FaAU 003

oeh, AANE Bolol ¥ dwel mE FAAATFLAS HTT R 0B TS FAAATFLAY A%
PHE OE FAMCR RAT. Te ot dAE A% Ao ol olste] ¥ wwel Welst dgue

Az 10 ZA1) 2.8-T (9H-FHE-9-e) Az Feko] 34
(o) H
N Cu, K,CO4
*
Br B DMAc
Y v~ )

Az ®9)7] selA 250ml SoEbel 37 Zehade] 2.8-vlHERCOWEFS 9.8z, 9H-7HHIE 10.0g, T
5.7g, ¥t ZHE 6.2g 2 tlvdol A Ectu= 100mlE Wi 130T A 48A17F THAIA Foch, WSl Wzt
g 7 UIRdus B2 FEdn, F5d §92 wEaac. dIEadus ma Egsie 2gas
HET S AAT §9S SHs] FUA(D) 2,8-T (OH-ThHE-0-9) HlMEFT 0.7 AUk, (58 650)

NS (BST) @ W] 499
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[0208]

[0209]
[0210]

[0211]

[0213]

[0214]

[0215]

[0216]

SIHSd 10-2017-0060823

Az 2: FHA(2) 9.9'-(U-8 2 =T Ml F-2,8-T]Y) U] = (9H-7}HHE) o] 34

O O
n-Buli, I2

297] kel 1000ml Suber 39 2 E}*ﬂoﬂ % DA(1) 9.7gS THF 580mlol] o -78TeolA 1A17F oL
o}, o] & -78TelA 2.5M (in Hexane) n-4- ' 7. 8m1§ 308 7+ A7 F ofo]owl 4.9gS Fsle]

ST, WS AS Ao Sy 12/\]7} wHrE B orEzavey B2 2Esa, 2FE f98
S 2= etd p-d5k 28z d9a2eEadas AAS 89S 553t FAQ2) 9
(4-2o =l zFe-2,8-t] ) u| = (9H-7M1E) 3.9¢& AATh. (58 32%)

7‘%_]

|
|

S~
oox b

S~
- Kl
19

NS (BSD) @ Dl 625

Lo,
ot
o,

Alze] 3: FA(3) 2,8-El(OH-FHkE-9-91)N-(2- E 2ol ) e] gl 2 Feb-d-o} 7]

O O C[NHz Pd,(dba)s, Xantphos, NaOtBu
.
O N N O NO, Toluene

T,
A
O C

2 w97] SlellA 100ml Fowvbe 37 ZEFaFd S3HA(2) 3.9g, 2-UEZold# 0.8g, EFarwlAdy
EH% 0.1g, Xantphos 0.1g, t-¥=A YEF 1.1g ¥ EFd 2mlE 93 18A7F F¢t ﬂEA]ﬁ ZFu}. ur
SaqE WA & EFQN BEE FEF5a, FEE 498 w5l S22} n-dik &3 %Hﬁi =
iiu}ﬁlaﬁﬂ% AAFE gl EEste] FHAI(3) 2,8-T] (9H-7HFE-9-D)-N-(2-HEZFd)
9l 2.5¢8 AUk, (& 70%)

oo m‘:i L

O o
rE 1101
iy
o
0

[
°

NS (BSD) @ Dl 635
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[0218] Alzel 40 F7HA(4) N'-(2,8-T] (9H-7hih £-9-91) e Wl = F @h-4-9) ) WlAl-1,2-T] o}yl o] 3LA

NO, NH;
i/ S\NH
gNH o) snCh, 0
- _ ST
N Ve )

[0220] A w9171 stellA 100ml Fombe 37 FekaTel FEA(3) 2.5¢, 93k 4 (I) 3.7g ¥ ol ¥ 50mlE ¥
3 8AZE B BAFAA FU. Wgag Qe F oogadun B2 FE%n, 339 499
%ié‘}“ﬂ e ofAEo]ES} n-at EFLuE ARARAETYNE AA 2N HEEA FHA(4) N-
8- (-7} E-9-) v Ml 2 3 P-4-) il Al-1,2-T]o}7l 2.0gS AU}, (& 85%)
+
[0221] MS (ESI) : [M+H] 605
[0223] Az 5: FZHA(5) 1-(3,5-t B2 2 d)-2-d d-1-Wl=o] v t}=Fo] A
Oy
\
+ N -
/@ Q:N DMF /@\
H
[0224] B Br Br Br
[0225] A B97] stelA 1000ml Fotwbet 39 ekl 1,3-tERE-5-FF 244l 19.3g, 2-3d-1H-#=o]n|
oE 9.7g, QAF Z-F 53.1g H DWF 800mlE ¥l 30A1%F FeF BFAIA FACH wEAE W7 F F R
g 22 FE33, FEE &9 FFY. UEEEHey p-d4 32 dHasetEadaE AA
3 NS FEste] FHA(5) 1-(3,5-UERRHAY)-2-Ad-1H- " =o|n|thE 7.4gS AATt. (58 40%)
[0226] MS (EST) : [MHH] 427
[0228] Az 6: FZHA(6) 9-(3-(8-B 2 oMl FFeh-2-9) ) -9i-F}u}=o] A
0 /@\ O Pd(PPh3)s, KsCO3
HO),B N
+ O THF, H,0
Br Br O
0
’ o
[0229] ‘

[0230] Ax B97] st 250ml Bouter 37 Zekad 2, 8-tHRZROMEFS 10.0g, (3-(9H-7HtE-9-4)Hd)
HEYXA 8.8g, B ZF 8.5g, EﬂEE‘ﬁ]iEE]Jﬂé4i¢é*’é’E}H(0) 1.1g ¥ HEZsO =25 180ml, =
60mlE ¥al 18217 <k FAIA FAL. Hsds WzhE & g2y B 7 =3

FESAC. o€ ofMEH o E} p-dit ELuie AR IelEaE HAAG NS
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[0231]

[0233]

[0234]

[0235]

[0236]

[0238]

[0239]
[0240]

[0241]

[0243]

ZIHES 10-2017-0060823
(3-(-PRROHzFI4-2-9)#d)-9H-7}41E 9.3gS AU, (& 62%)

NS (BST) @ D]’ 488

Az 7: ST 9-(3-(8-(H-FPHE-9-) ] il = F#-2-v ) ¥ ) -OH-F}u} 0] 3HAd

o)
H
Q O Q . N Pd,(dba)s, P(t-Bu)z, NaOtBu
g O N ‘ Toluene

N

5 Yo

Ah #9)7] stell A 250ml Fvbe 37 FEpAol FIHA(6) 9.3g, 9H-7HHME 4.0g, E~rRldzdo) e}
F 0.5g, 50% Ef2(t-% ) 29 0.4g, t-F5A] YEF 3.8g 2 57 200l E 2 244 7F H¢F FFHA|

FAT., HgAs Ys & gERadey 22 &3, FE2d 9% w5380, dER R ey -t
24eme AdaEaEadas AN &IAS FFs A7) 9-(3-(8-(9H-7MhE-9-d) vl 2= 5 H-2-

yDEID)-9H-7H1E 8.8gS LAt (& 80%)

MS (ESD) : [M+H]™ 575

Az 8: FIHA(8) 9-(3-(8-(9H-FFrFE-9-9)-6-08 & w25 ¢-2-91) | ) -9H-F}upE o] A

R o

A B97] dtellA 1000ml vuﬂ}ﬂ 37 ZgaAe FHA(7) 8.8gS HIEZISto| =2 550mlol Ho] -78
1A1ZF WREAIA Y, o] & -78TCoA] 2.5M (in Hexane) n-45-¥ E]H 6.1ml= 30% 3+ H7F & Qo=
Folste] 3A17F wEbalglth. whgolS ke ow S 12A7F wukek & rEEEduy B2 F3EE,
& FE5. UEEREWEH n-FiF MR é?ﬂiiﬂ}ilﬂﬂ g AAE &AE 555
3-(8-(OH-7HHE-9-)-6-8 S = O]l 25 gh-2-2) 3 D) -0l-7hul & 4.1 AATE. (& 38%)

MS (ESD) : [M+H]" 701

Az 9: FA(9) 8-(3-(9H-7HakE-9-9) o) -2-(9H-7Hu}E-9-3)-N-(2-T E & v d) el 2 Fgh-4-op71 o] §}

A
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[0244]

[0245]

[0246]

[0248]

[0249]
[0250]

[0251]

[0253]

SIHSd 10-2017-0060823

|
O

O O O NH; Pd,(dba)z, Xantphos, NaOtBu
" - X
O N NO, Toluene

B97] st A 100ml vt 33 ZgkaFe S70A(R) 4.1g, 2-HERoIY 0.8¢g, Egaudzdzgd
ZHebE 0.1g, Xantphos 0.1lg, t-5-EA] YEF 1.4g @ EFq 25mlE Y1 18417 S¢F sbHAA Foh. vk
SqE WA & BRI B2 FES, FEY 298 FHY. dEE2dEy n-dik ez 49

ARvtEIR S AR SN FFHt 121(9) 8-(3-(9H-7hFE-9-2) 3l d ) -2~ (IH-7F1hE-9-)-N-(2-1]
Ezdd)ulzFa-4-otnl 3.8¢S AUk (58 92%)

A

oo m‘:i L

MS (ESD) ¢ [M#H]” 711

Aze] 10: FZHA(10) N ~(8-(3-(9H-7h}E-9-91) o] )~2-(9H-7h1p -9~ ) e ¥l 2 77 eh-4-1 ) Wl -1, 2-T] o ¥ €]

NO, NHz

OO e #b‘%
RN %

A2 #9171 stellA 100ml Fvker 35+ e FHA(9) 3.8g, @8 FA(I) 5.1g 2 A&E 6

I 8AIZE Bek FFAIA FAg. wsAS YZEk 3 ogIEFzduy Er F2E3a, FEE &9
FTE3GITE. odolAlH o] E9} -4t 3t AP azviE g uE A %fﬁ% %%—6}04 %7&%11(10) N-
(8-(3-(9H-7}ul&E-9-2) 3 d)-2- (9H-7}u}E-9-L ) vl =

:m
rﬁi
.4>
I
e
=
ri-‘,
,_.
N
_VL
(e}
o
)
-
OO
0w
rulo
?9.
o
ol
«a
=

MS (ESD) : [M+H]" 681

Azd _11: A1) 9-(3'-B2F-5'-(2-Hd-1-¥=o]nt}£-1-2)-[1,1'-H]H I ]-3-2)-9H-F}v} =] 3t

4
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[0254]
[0255]

[0256]

[0258]

[0259]
[0260]

[0261]

[0262]

SIHSd 10-2017-0060823

N

Q\ /@\ O PA(PPhy),, KoCO5

N +
/VL (HO)-B N THF, H,0

Br Br O

2k 3.6g,
182 7

As F97] slollA 100ml v 3+ Zfa3o FHA(5) 5.4g, (3-(9H-7MFE-9-d)Hd) B
e ZHE 3.5g, EJ]EEW]Z:EEM]‘éiZ: Z5(0) 0.4g ¥ EﬂEa}o}o]CEWﬂ 45ml, & 15m 1%
T BFHAIA FAGY. g AE W & fgEREdey B2 FE3a, FE9 4‘10“3 5 P‘%} o o}

=1

AElo]ES} n-Sit EFEulR AdARvEId S AN SelE
(2-¥ -1l = oW thE-1-2)~[1,1"-1]#| d ] -3~ )-9H-7}i}& 3.3g=

Ak, (& 44%)

MS (ESD) : [M+H]™ 590

Ao 10 s3HE () o A

sy -
- O Y
20

N N
OO

A B97] slollA 100ml T2ube 37 Sk SA(4) 2.0g, M=ZLUF = 0.4g, o}F
0.3g 2 DIF 15m1E B3 125ColA 1047} et mwzau} g Wty & ot Zzave
i, FEE &S 5T oE opAHoESt -t EE iR AYIRvEIHIE AA
3] (1) 1.8z AT (& 78%)

MS (ESD) : [M+H]' 691

RIS

=
goe

sEete] FAA(1) 9-(3'-B2R-5'-
[e3]

E
F&

off o ot

S

H NMR(600MHz, CDCl3): & 8.22 (d, 2H), 8.20 (d, 2H), 8.12 (s, 1H), 8.09 (s, 1H), 7.90-7.88 (m, 4H),

7.68-7.51 (m, 7H), 7.42-7.27 (m, 13H)
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[0264]

[0265]
[0266]

[0267]

[0268]

[0270]

[0271]
[0272]

[0273]

[0274]

ZIHSd 10-2017-0060823

Ao 2: 3}3HE(6) 2] A

< 2~N
)\© /@L O Pd(PPhs)s, K,CO5
N +
HO),B N

:/L O THF, H,0
Br Br O

A F97] stallA 100ml &vbe 34 Zf=3o] FIHAG) 2.0g, (3-(9H-7MHE-9-L)Hd) B2 YLt 2.7g,
W 2F 1.3, AEIAESAYEANANEO) 0.5 R HAEANOIELF 45nl, ¥ 1onlE Y3 1847
o HFAA Fth A WA F UIEady 22 2283, $38 9% sHe. od of
Aejol o} n-84t Bz APawnEadus AAF §02 sHael FFE6) 2.76% AU (5E
77%)

MS (ESD) : [M#H]" 753
"H NMR(600MHz, CDCls): & 8.17-8.11 (m, 4H), 7.92 (d. 2H), 7.76-7.60 (m, 10H). 7.51-7.39 (m, 8H), 7.31-

7.15 (m, 8H), 7.08-6.98 (m, 4H)

/\EU\]cq] 3: g]_tﬂ-ﬂ (7)/] zﬂ—k]

NH2

%%

Ao #9971 &M 100ml Fmbe 350 EekaAel] FEA(10) 1.8g, W= alﬂ’élc 0.3g, oFtFAUEH
0.3g 3 DMF 15mlE ¥ar 125TolA 1073 &t WA AT, g ds I3 & Hazavay =2 53
=5 &9L SF3RU. oY ol Es} -4k E3guie YA U}EZEH']%— AAF gAS F

, T
Z3te] 3}E(7) 1.2gS AUt (58§ 61%)
MS (ESD) : [M+H]™ 767

H NMR(600MHz, CDCl3): & 8.24 (d, 2H), 8.21 (d, 2H), 8.19 (s, 1H), 8.11 (s, 1H), 7.85-7.71 (m, 4H),

_73_



[0276]

[0277]

[0278]

[0279]

[0280]

[0282]

[0283]

[0284]

SIHSd 10-2017-0060823

7.62-7.50 (m, 8H), 7.39-7.26 (m, 10H), 7.18-7.07 (m, 6H)

Ao 4: 3152 (24)9] $HA]

Br
H W, q
N Pd,(dba);, P(t-Bu)z, NaOtBu
C “. jN\ * :
N oluene

24
A2 297 Sl 250l S 57 Fhaa SWAAD Ly, Ak 0.5z, Selsvudedra
# 0.1g, 50% EE]/\(t——‘:’r X293 0.1g, t-F5A UYEF 0.6g 2 EF< 30mlE ¥l 48A13F B9 {HAA
Forh wge YA ¥ tEzzve B2 FE83, 228 §92 wEeAc. oY ohduelEs n-
A ESuE APAEIYNE A S FHse] HAR(24) L4ge ATk (5F 708)

MS (ESD) : [M+H]™ 677

I NMR(600MHz, CDCl3): & 8.16 (d, 2H), 8.09 (d, 2H), 7.97 (s, 1H), 7.91 (d, 1H), 7.84 (s, 1H), 7.80
(s, 1H), 7.75-7.65 (m, 5H), 7.51 (d, 1H), 7.45-7.25 (m, 16H), 7.12 (m, 2H)

Ao 5: 352 (26)2] $HA]

Pd,(dba)s, P(t-Bu)s, NaOtBu

A\
/ Toluene

Z=
z\/

o O

A B907) stollA 250ml Ftebe 37 ZEkade] FHAI(11) 1.3g, 9H-92|E9%E 0.4g, Edarddeldr
HeHE 0.1, 508 EAL(RE)EAN 0.1g, -RHA HEF 0.4g % R 20mlE Pl A Fok A5
AA FAT. wrsdS Yzhs  rEEadey B2 FEska, F5E £99 F83th. olE opAHolE
ob -4k EErlE AYARvEO RIS AT §AE FHEte] 3E(26) 1.0g AU (& 68%)

pl

tlo
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[0285]

[0286]

[0288]

[0289]

[0290]

[0291]

[0293]

[0294]

[0296]

[0297]

[0299]

[0300]

[0302]

[0303]

[0305]

[0306]

NS (ESD) ¢ [’ 678
'H NMR(600MHz, CDCl): & 8.49 (d, 1H), 8.21 (d, 1H), 8.11 (d, 2H),
(s, 1H), 7.85 (s, 1), 7.78-7.65 (m, 5H), 7.57 (d, 1H),

2AALA 1 SRS SAER X8ste fr| AR E AR Ax

8.00 (s, 1H),

SIHSd 10-2017-0060823

7.97 (d, 1H), 7.89

7.50-7.31 (m, 15H), 7.10 (m, 2H)

ITO (Indium tin oxide)7} 150nm FA= dtet g d f8 7FS olAZey A4S A2 239 AHS 3
A AN T EFupzal AR7IR o)F AA kA EetEubE o] &3te] Y] 71ehE 5k Al JE &
712 7]9E o] 538t

ol9} o] FHIE IT0 FH ATFS FFo & Abgste] IT0 7] Aol DNIPDE 2F F2ato] 60nm F719 BE
TASS FAsU. oA Al ATFEFTOEA NPBE S8 10mm FA9 Al A3rESS NN
w, olold A 28F FE Fo8M nPE FFaete] 20 FAY A2 AETTFESS AT, olo)A IEE
(D& T2ER 39 TFHELEE 0 mmw,muL]Zﬁﬁggoomwwc Z&batal, &5 HEo] 1097}
HES FIr6E =33t HAI35ES S 40nm FAE PSS

150m FA9] oA E P&%% ﬁé*és}eiouﬂ =L f1ell TmbyP

o T -
HAstH o A AxgESE Aol LiQ 2mmet 4FulE [Al] 50nm FAZ
FAgsto @ {7l WAL GRS A28t
oluj, 2+ B9 ZRET= §7]E4< DNIPD, NPB, mCP, TSPO1, TmPyPBE
AZ20FEL 0.2 nm/secE dFHTH

AN 2 SE(6)S SAER XS §UIAAL R Ax

Wgso TAER = (1) il =) AR He Agstaes &
ZIAAEFAE Azl

A 3 S E(DS SAER X8 §UIAALF AR Ax

srER SRR dA6l SRS AEE B AdSuE &
AN AA LY 2ALE xS,

AN 4 SFEC)E SAER FFele fU| WA RS} Ax

=13
=

o Z2ER 3FE(D) A
|AALF22E Az

X o

N

2AALA 5 BEE(26)S S2EE ¥FsleE fU|HAEAR AE

g TAER sghE(1) il
71 AL XP% Azt

i
_>'~l_-4
a0
of\i
o
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Lot
i)
m-[n
=

).
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[0308] A7) A e D AxpE]alef o Al AF&-E DNTPD, NPB, mCP, TSPO1, TmPyPB 2 (zSie] T%21& ofgje} Zt}.

TSP
t-Bu
M
e X,
300
Q-
i Si
O @ Lz @
[0309] CzSi
[0310] T A G AR EA FA
[0311] olet, ApAAle]l 1 WA 5, @ AAulad 1o wab AxE S AAEFEAZ 1,000 cd/m’ FEH EHS
Hlaste] o A9E §7] 3 19 Yehgich.
F1
[0312] T T2E Aw 1,000 cd/m oA 1,000 cd/m oA FEas
TEAY V) (cd/A)
DA A 1 3E (D 6.9 12.5
AP 2 3tE (6) 7.5 11.1
AL Ao 3 3E (7) 7.0 12.2
A A 4 3t (24) 6.9 12.8
A A A 5 3132 (26) 8.0 9.3
A ale] 1 CzSi 8.5 7.5
[0314] Amae> AE 0V HH 10 VA ZSA7IHA A=A (Minolta CS-2000)& ol &3te] 1 wje] =g 54
sla, S3Y FJEFgS AFFeR Uirol ZyE Ao, =3, AFRE L FEA(Minolta CS-2000)E o] &
st S48tk
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