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o GRolA LA U Tl AWHel Y. CC EE N BAEE AdaE 53 Afea e
@ F% gL ol A

(A) SUZUKI %3

(B) YAMAMOTO %3

(C) STILLE %3%; 2

(D) HARTWIG-BUCHWALD 3.

T e A B vgeor EYvse] whe videERy Zesa gskd 5

ol WHEd 93 Fio] Fay=
A= WAL ezt A A i £33, o 5, WO 2003/048225, WO 2004/037887 = WO 2004/037887 ol
AA 3 ArEo]

wEha, & odyge g 2o odyge] wE v, g¥a 2 dz=we Az
YAMAMOTO %3, STILLE %3 3+ HARTWIG-BUCHWALD &l 93] AlxH+e AS EHOR 3t Az W
3]

gt Zlo|t}. 2 ol w2 dEguE S SR A gEl Z2A 2 od e olet FALSHA Xﬂi%
T A, Aget TREANAES, oE 59, Frechet, Jean M. J.; Hawker, Craig J., "Hyper-branched

polyphenylene and hyperbranched polyesters: new soluble, three-dimensional, reactive polymers",
Reactive & Functional Polymers (1995), 26(1-3), 127-36; Janssen, H. M.; Meijer, E. W., "The synthesis
and characterization of dendritic molecules", Materials Science and Technology (1999), 20 (Synthesis
of Polymers), 403-458; Tomalia, Donald A., "Dendrimer molecules", Scientific American (1995), 272(5),
62-6, WO 2002/067343 Al and WO 2005/026144 A1¥} 7+& F&e 7]Aj= o] Q).
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FE AR, A4 FY AR, 4T 24 AL, 4F 7Y AL, A4 A9 A5 2 4T AY AL o FolAt
FomnE Aew How shtel F7b f7] /54 ARE TS 2R B Aol
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£ 50, 2% 3% Ex QY ZRAAS o5, AForRE IRHEY ZTRALS fE, I ¥ wE
1 =

&3E=9 AA (formulation) Eo] =L 3slr}. ol AAEL, d& B9, &9, yx=HA (dispersion)
e my-o8A (mini-emulsion) € & Ar}. o] A& fa 271 o]/de %UH%Q ZIEES o835
Aol upFAEg Fx 9}, Agtetan upFA g SulEL, odE B9, EF¢l, °ofdE, o, m- EE
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59 89, dad TE UARRd 2T AR AT HA9 $4E0) A2 4 AT PAE 99
[e]

Aol Al A Qi S W, WO 2002/072714, WO 2003/019694 = A 7o) ¢18¥ E3o| 7]AE o] ot}
ool M2 SFEES WA gutel~, 53] f7] WA g tiulel2 (& Eo], OLED & OLEC) E°llA
o] Apgoll A 3jhatrt. A gk wet, SHEHEES ol 7% (function) & B TEIA AEHT.
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7] HA 8= (OIC) fr71 A &% ERA=EH (OFED), 7] 2 E W]*Ei (OTFT), 7] W3d EWA2E
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2 oage 9] AFE ukAE, A (255) 9 FHo® e FIAES ¥ sl AR gulo]~Ed B Ao
o} A2} tulo] A5L ol 7)ol A, HiErdEAE Yo AFE tufo]l AERRE Mulg A

= 4 Aok she] BE F5 xFstn, 3= =
71 ol A (255) o Aok shute] sgEs
I 53] whgkA st

= ,
I S5, VA Ad 25, FUFE, As YA =5 (IDMC 2003, Taiwan; Session
N. Kawamura, A. Yokoi, J. Kido, Multiphoton
Organic EL Device Having Charge Generation Layer) E/HEx 7] T F7] p/n FILEZHEH AgdEd.
sHAEE, olE TE A4S WEA EAY o gl STEY A9 3 ARHE dtE a8 598 &g

A &g tupo]l a7h FEIA Exm )1FRdA o] &3tk Aol A A Hok Fht.

o

w g WE {7 A EF Guelas 40 UE SESs 29T R v o] Bfel o' WE T
= 50 vheEAsAlE A=A 380 nm ¥ 750 nm Abele] Haee] WE AdASs 7MW, FEA R WA
HES 2detr, § 99 B lFe] Jhesta A e A Be QAN B A G e Y
g E sgEEel WE SECIA AHSEN 35 ANEHE, S 9 BE SES 2 Aadl 58] varH
atar, 7|4 3 SES A, 54 8 oA e A ES yehdth (V)8 gzl dEidE, dE =
W, W0 2005/011013 3h=) B oo mE FFESe 18e fulo] S QoA AY £E = wE =
S/EE g SO AT 25 g WA el A flel, Fu2 v Rl WEshs EA e
ZOAREEE WEA sghEe] B, Aol WEsks B WEA sgeEs il A9 sx dve A
ol frefsfor et
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b vupel ol ARGt e A7 e S0, wesle A wF 5, 4T T
T, Be E oM ARE o gdn apARk, 2 (255) o] sgHE EF, ofu o] FF mUEES
Eehs A Hupel el A & el weh H8d 5 gl

Ade 9F =AE e d (triplet) WEA) =, 53], A A7, vhEAsAE 7] 990, FE
WEshaL wek 20 23, wiAEAE 38 23 il 84 wwk, 53] wiEAsAE 56 2 18l 80 Hwke
A e S 2t o= she] s el dhdheEoltt AHEEE 1 WEAE v s, 7
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Ay WEAEY o5& = WO 00/70655, WO 01/41512, WO 02/02714, WO 02/15645, EP 1191613, EP
1191612, EP 1191614, WO 05/033244, WO 2005/019373 = US 2005/0258742 o] 2la) =21} It} ¢13 OLED
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SA Atelel L+ AFE #e AR v S5 E & Aol vgAEd & 9l
e &9, %QFA w5 EFoftolE e 4THE 55 EFegE 2k, o&3h= ZAkel
EE FHRYolE (& Eo], LiF, Li0, BaF,, Mg0, NaF, CsF, Cs,C0s, &) o] o] &4 #3gtalr}, Lo
sk, #F HA=WolE (LiQ) 7F o] HF e Agd & gt} o] T T FA+= utEASAE 0.5 7 5
nm A}Ol ojt}.

Prot AL e AFFE 2

ol
r

L

o Soal R
4P
X
[
[

i o

i Jo
i

Mg 1o

2

[0}

011

o~
o o & ¢ g8 2=y sk
d (redox potential) & Zt&= S4E°] A8}, g2 A, F&5/5%5 Ak
A1/Ni/NiO;, Al/PtO,) 7} H3 wlgkzsr = Qi) dE SEES 2
ZA}F (irradiation) E=& 39 AZH oF% (OLED, 0-do]#]) F o= &
Aol stus FHIAY e FEHo=m Figdor s, up2] gk of
g & 2ajo] o)t} ITO (indium tin oxide) ¥+ IZ0 (indium zinc oxide) 7
T AxA, B8E f7] As, 53 A, =89 E¥9F A s,

(&g weh) fulolx= HAF] Fx3HY, FEES ATy HFHor A=Y, dvksid B ouy

of W& tule]~EY] W E W/ TV ExjA]e wEE] wlito|t),

W ARl A, ¥ el whe §7] €A W delolat s oldel S50l w8 ZeAsd o
WEo| A 10 mbar, Tk, BFEH A= 10 mbar kel 27] gted

Sqoz gtk SAW, E@ 74 20] gEe B% o ve, d

=~
[
ol

juv)
=
il
i

ofr
Lo
°

s 59 10" mbar njuto] 7))ot
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

SIHS3S 10-2019-0093683

npZ 7R 2 sk o] el FE©] OVPD (organic vapour phase deposition) Foll 23] T+ FlElo] 7} 5319
5o FEHEI, 7| ABE0 10" mbar 9} 1 bar Atol9] UdHoA EEHE AS EHJo = 3= 7]
AA ¥g nlo] 27} w4 i), o] LREA~Y ES3 Z$E= OVIP (organic vapour jet printing) =
2ZHzola, o7|A A5Ee] AY wES B Erxyau uwbA FRIET} (dE 59 M. S. Arnold T,
Appl. Phys. Lett. 2008, 92, 053301).

EF, S olgel FEol §AORRE, oBHYW AF Fo ¥ ;Yo
e, olBHW g Hof 23 A4, Fhxdg A, w=F A4 ®
Sl LITL (F R @ o4, @ A4 o) Ei gz Qg s A= S
QA WY vrpelzvt wiA s, 4 (1) ®E (255) o M SRSl of BAL S8 Basi),

stdEee] AT AES T w2 BH=F 2E 5 QU

wougel e §7] WA wY outelse] A% S8, £, §o2VE sht o4 35 1en £
hyA

rr
po
lo
A
oN,
o
it
ol
|
o
N

1 (A
fru
kY
[>
K3
o
%
_o‘g
)
o
o
o,
ofj
el
o
o
ke
_O|L
rl

= Aol nhgkA st

el mER L dubA (1) BEi= (255) o] shy ool SgtEEe Eddste A vnlolaEe HadY el
gollA, =8 SroAe FdowA Tga o5 Y/EE v &k (dF 5o FA &%) dMe] Fdo=A
Aed = o
AN (1) = (255) 9 SEES EFets vulolage vg ik Aos 8" S Sl et
A, dE =0, dubA (1) BE= (255) o] sk o] et Es Eddehe A/ w3 Hulelage denld,
ol Az}, HFEH H e A% "gxEdelsddA H8d 5 Ut SHARE, T tutelAgd B X
g ExEolA AHeE 5 Jlnh I, duba (1) E= (255) 9 sEEl Aok shis ¥k, dF
5°], OLED Hi= OLEC oA 9], A 33 tjupo]252 o8 B m§ FopilAd F4d 8l A8d & Sl

wEbA, W o] AWE (A4, ofEd R, 94T, EE, A5 §) o ARE F Y B v
F F5, 9% A3} (skin reddening) R ¥F w=3p7F WA EAY B e 3, 3 vt
25 55, A BEu SAE A fA8] flEiM B AE (dE 50 98 AN & &%) 95t
o olgd & Ut
w e mE seEE 3w wHd wE §7] A F vnlel s T 7] HlE gEe] seke o
VS

8 259 %2 AE olek Yo, dA fule|zellA, o]EHW ¢S

. =2 J:EF A=,
$7) A W ol zelAe AF £ F EE AT T FolAe A ofF Aga.

i
it
2

2. ¥ dwe] mE SPRES YUHOR ve $3 &%, ¥ 2% g4 W we A% g4, ¥ §9
Aol e W e ARAE Zdl, ol A Hol §9 ER JlA domyE 434, % EF A% vl
2B A ) Ag A BT st

43 SF wE 4T 7Y AREA ASHE, A4 dutel ~EelAe B wgel BE SFREY AE

Boagel] Aid HAAPEES HEEe B Ewyo Hedd &£3vs slo] A Aok gt gl Ay
Al ZF v A=, gAHeR AQEA] fdon, EdaAy, sdsAl e fARE B0l kel Hi= ikt
A5l o diAd 5 A uehs, 2 oEHe] JiAE ZF A=, gy AFHA g, duk Ald

(generic series) ¢ dEA, TE 5 T HA

_—
&l

A 58 Aolth,

¥odgel BE RS, 54 WA W/EE w50 45 AEA %om, oo Yoo Nz 2¥d
oot olze B3 ¥ wgel ugrAe vASel AgEth.  BAeA, mEAH x2dEe AAS
o (el ohd) W AgE & )

EE, B3yl Be IAE aela 59 agAd ANFHEY JARE, 1305 AN el du v
3w wgel ANYeEe ProEA 7t = ]

g Aol AAHe @Y. olE WAL
)



[0293]

[0294]

[0295]

gy e HA57] 98 A g

A Al

A=

N A
N\ /N
N:QN
N= —N
piate
/
7 N

HIL1

g OO &
as %% <,

H1

ETM1

i/N—
L\o N/
N\ /
LiQ

N

Irpy
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[0296]

[0297]
[0298]

[0299]

[0300]

ZIHSd 10-2019-0093683

NPB

(2-1) (2-8)

AZE HILL, HIL2 (EP 0676461), H1 (WO 2008/145239), ETM1 (WO 2005/053055), SEB1 (WO 2008/006449), LiQ
2 NPB = Zd 7)&25E 2R A & deA Qo). SHHE HIMVL 2, o 1o vebd 43 fAketAl
Azd 4 9lal, o714 2-BRR-9 -t d-9H-ZF o dle vl d-4-Aolula REWE whgolA Wty
=y JAEE (2-7), (2-4), (2-5), (1-11), (2-1) % (2-8) + ¥ ¥do] up&t},

AAd 1

SHE HEd-2-dH 9 4-4-(9-HE-9-p-EL-H-EF e d-2-W)eld (1-1) E SFFE (1-2) WA (1-11)
o #4
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[0301]

[0302]

[0303]

[0304]

[0305]

..

SSYE-GIEHIO HEY

2-HER-9-Md-0p-SL-H-ZF oA

40 g (154 mmol) 9] 2-BRH-OH-ZF o 0] 7}ge) 93] 1xd %E‘r/\loﬂfﬂ 500 me <] A

= I gH& N, = 235, 15.0 g (170 mmol) 2 AlE (

o] -10C 2 ¥ZH 32 g5eZ 121 ml (170 mmol) 2] 1.4M WErladlg B Zufo]l= fNo] 7lEr),
NH,C1 (500 m) & AMgate] &

S ZIEO HRow HHI /teHI
&3to] old opAlEe]ES & Afolol wjx AL,
A=

Folleo] S

22 39 AHE I, NayS0, Aol
27hen.
A3, 27.2 54 S ERe R MEAE 4 (308 mol) o FE3ed 43 (dropise) B/,
BEo Aeoz Yrziya 1 ¢ o B Lo FolHr),

Ha, f7] 4 (phase) ©] EE 3W AMHEI, NaS0, ~ellA

7] % (phase) ©]
o g g

ZIHSd 10-2019-0093683

Z4% THF ° &3
e g

1) E=2gol=7) 3 7}%1:}_

o 1z

=4 (quench) 9rt}. I EEES

R R A

M=) (batch) & 50C & 7}
1 AIZE
I EFES EF<ly B Alolo] wjX

AzHa zey SE7ldA SR

(ko olAElolE, 1:1) = AEJ A& B3] ZAAE (crude product) 9 o3& 32 g (o]29 60%) &

Oee) BEs BgEEel 48 EAH

EL R EN EYNE EY MRS 48=

>
o

2

55%
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[0306]

[0307]
[0308]

[0309]

ZIHSd 10-2019-0093683

Q MgBr @ 62%
— N
scalive

B8r

o MgBr 58%
h AN
wstalle ;

Br

o} MgBr 60%
— N\ g
- S? ;

0 MgBr OMe 52%
- N
OO O

0 MgBr 61%
o
\ /=

Q& MeMgBr 62%
== N
0 »

o Br MgBr 50%
== N
9e8 >

H] | d-2-UH| ¥ d-4-4-(9-HE-9-p-EZ2-H-ZF 2. #-2-Y) o} (1-1)

27.6 g 9 vlEd-2-2du]gd-4-do}7l (85.9 mmol), 30.0 g 9 2-BR2EEZ29d (85.9 mmol) 7} 500 ml <
Ezoo]A] S8R 1 SANE Bl N, 2 L) o2, 4.3 m (4.3 mmol) 2 1 M Eg-H
2E-RY-yo3 §9 2 0.48 g (2.15 mol) 9 ZEF(1) oMM E7}L HrbH. 20.6 g o] YEF
HEZE-REAlo|= (214.7 mmol) 7} F&£sle] Hridrc). kS Fel&o] BHIA B97] (protective
atmosphere) 3tollAl 5 h &<t HlGolA 7}%544 O EYEL F&gle] EFod B Alolo] Wi FHI,
7] 4 (phase) ©] &2 3W AMHZIL, NaS0, oA Az ZEl] Far|olA FETh EZqdow A
g7k As T AHE] oY Fol, IFIFE= | e/ EFNoz2HY AAAHIHL HFHo2 13
oA 35, == 99.9% o|t}. TE2 39.5 g (o]29] 78%) °]t}.
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[0310] 313E (1-2) WA (1-11) 7F A Alzgt):
YR 1 EU YR 2 MEE 1
. . 78%
[0311]
92%

80%

[0312]

_64_
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[0313]

[0314]
[0315]

[0316]

AAld 2

Q Q O
2
/g

o
|

75%

75%

80%

75%

ZIHSd 10-2019-0093683

3H3HE v E-4-9-(9,9-UHE-9H-ZF 2. d-2-9)-(9-vE-9-7 d-9H-FF 2. A-4-)elql (2-1) 2 IFJEE

(2-2) WA (2-8) o A
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[0317]
[0318]

[0319]

[0320]

[0321]

[0322]
[0323]

[0324]

ZIHSd 10-2019-0093683

1) n-BuLi, -78 C

Br 2 ©\(

4~-B 2 R-9-Wgd-9-7 d-9H-ZTF o ¥

30 g (94 mmol) ¢ 2,2'-tfjE=ZRH|FHdo] 7ldd o) AxH ZgkAAdA] 200 ml ¢ 7XE THF o
S3gc). g 5352 -78C = J¥Zd, AL (94 mmol) oA n-BuLi ¢ 2.5 M &< 37.7 m¢ 7}
o] oA HHM3] At HIFET (XN&EAZE: °F 1 h). M= F7F 1 h &< -70T oA wykett,
11.1 m o o}IHEH= (94 mmol) ©] T&3te] 100 md 9] THF o] 8= -70C oA Ast H7tdrct. 27}
7F gud o, vg EFES WA dLo® JhEI, NHCl & o] &dte] HaEAEI 48t e T
oA FHEt. 0 o] OFHE Jto] Tyl fodlo] AAY ] A7 =3, 50 m¢ 9] ¥ (fuming) HCI
o] F&3}o] *47@1:} ﬂi T = 7 FrA E ). WA A7y o] AZE F

ggoz Mxes Adeow Yaya, AEd uAs 4/& 2 AeuAa gz dddr.

J%%% AFA 40T 2 Az}, FEHE 253 g o] 80%) o]tk

g nES HR5e) fAldA Az

;vZ

F 428
A

A
3
(@]
=
=
o
Z
rh’U 1od

EU R EU =R 2 ddE +8
Br 8%
Br
80%

87%

H ¥ d-4-4-(9,9-U | E-9H-ZF 2. d-2-Y)-(9-H &-9-¥ 9-OH-ZF 2. #-4-Y) o} (2-1)
17.8 g ¢ nvlFd-2-gn]|Fd-4-Do}ql (49.4 mmol), 18.2 g ¢ 2. B2 -(9-WE-9-Hd-9H-ZF U (54.3
mol) 7} 400 m¢ & EFAA galdrt: 1 §d2 DrtxH3 N, 2 23}, oo 2,96 ml (2.96

mmol) ¢ Ef-H|l2E-FY ¥ A3 2 0.33 g (1.48 mmol) ¢ Z}H(11) olAElo|EZF A7t ar, 9.8 g 9 Y
EF HEE-YEALO]Z (98.8 mmol) 7} $&3t] H7re ). WS EgtEo] WA EY7]stlA 3 h Bt
vl 5ol Al 7t ). ] i?&%% Faste] EZdT B Alolo] wiRE I, 7] Aol B2 3H AHEHL
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NaS0y “gellA AzxEn ZEhe] FU7]dA SEE, EFdoz Ayl As 53 2AHES] o3} T,
FAFsteE AREo] e/ EFdorEEH AAAsHD HFTHoR uFANAN FIHI, £Ex 99.9% ©]r}.
TEL 24.3 g (0]29] 80%) ©]t}.
[0325] 3etE (2-2) WA (2-8) 7} fAFSAl Az o)
=g sd g2 MHYZ =
WER

(] O G e
[ Y
AT T Y
'I’ AN
Br m

) 75%
N\

YO%UU

(2-3)

80%

[0326]
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80%
88%
85%
78%
[0327] 28)
[0328] A 3
[0329] E HHd-4-Yu) e d-2-9-(7,9-0)H d-9-p-EH-H-ZF 0 d-2-Q)o}xl (3-1) ¥ FHFEE (3-2) WA
(3-4) 9 ¥4
9 Br
B \ﬁ/ _AmIEY 1)PhMgBr
A Ry T
H\K‘P \C\
(
3-1) ﬁ
\
[0330] h
[0331] 2-BER-7-HAdEF29-9-2
[0332]

21.6 g (178 mmol) ¢ HIRE Ak 60 g (178 mmol) 9

2,7-UBERIZFoAL 800 m o tWEAde 2
265 me ¢ 2 M YEF 7tEUo]E &4 (533 mmol) o &AErHT}.
dxag)getgoe] o] e

6.154 g (5 mmol) 9] HEZ7]2=-(EL]
A e (suspension) o H7bEa, WkS &3

3tEo] 18 h &<t gl&8 2~ (reflux) dhollA
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[0333]

[0334]
[0335]

[0336]

[0337]

[0338]
[0339]

[0340]

ZIHSd 10-2019-0093683

=R = g E3rE9 Wt $o, f7] Aol #EH 1, Ag7t AL Fd AFEz, 100 m o EZ 33
AR T FEe] Fu Az sxdow Ay A B3 2AHEe] oI 38.6 g (85%) © 2-H
ZR-7-HUZF o A:-9-28 AT}
thgo nEah sgEEel FAH AzHh

= =Yg 2 M2 T8

MEA

Br HO_ __OH
B
©. N\ S
== 1/ Z

Br

2-BE252-7,9-0¥d-9-p-EH-9H-ZF o4

35 g (104 mmol) ¢ 2-BER-7-HdZFod20o] 7}gd 93] AxF Z2FdA 600 md ¢ 7ZF% THF ol
fa]E}. wo 8ol (clear solution) ©] -10C = WZE3 th&o = 38.3 m¢ (115 mmol) ¢ 3 M #Hdn}
4 BEufol= folo] A7t e Fetzoe Ao oz HAF 7L NICL (300 ml) 2 AFE3fo]
SadEr. I EEL T451] dE olAH O ES & Alojol| wiAIFH L, §7] Ao B 33 AlHFL,
Na,S0, AellAl Adzxx Zeke] Fd7|oA FdE). 100 m¢ o] EFdo] Fbwl golo] HriE), ul
] (batch) £ 50C = 7FE%a, 20.4 mt o EFZFL2WebdE 2F (208 mmol) ©] T3t #sl H7lgv).

1 AIZE $o, 98 E3E2 é%ii WZtE 3 1 ¢ 9 & o FoRg. I E3ES ERdY B A
olel wix|¥a, 7] o] ER 33 AHHI, Na,S0, FolA AxHi ek 87| S, (3

g olMElolE, 1:1) 2 A7t AL 3 2APEY AFdE 41 g (|29 61%) & ATt
5o BEst sgtEse] fAkeHAl Alxdr:

E N E¥ Nz EENE MeE T8

2 3

o8]
U&? Q)
f o

o /‘§’ CH3MgBr
Z Z
Nsa
®

H| ¥ d-4-U ¥ ¥ d-2-4-(7,9-1 3 2-9-p-F2-H-FF &.7-2-d)-o}d (3-1)

13.18 g ¢ HlFd-2-dn]sd-4-Lo}ul (41 mmol), 20 g o] 2-B 2% -7 9-T)#Hd-9-p-EH-9H-ZF < @o] 350
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[0341]

[0342]

[0343]
[0344]
[0345]

[0346]

[0347]

[0348]

ZIHSd 10-2019-0093683

ml o] EFcloA faHrt: 1 gde eVl AFE N, 2 E3FET}, teoZ 1.6 ml (1.6 mmol) & E-

Hae-Rgx 3 2 184 mg (0.82 mmol) ¢ ZaHE(11) olAlEH 0| EZ} H7lH T}, 9.86 g o] UEF HEE

-HExlo]= (102 mmol) 7} F&8te] HrrH T g 235l Had EH7IstelA 5 h 5<t vlE 7tEd

= I ERES F&5t0 EFQT & Alold wiXHI, 7] Aol B2 33 MAS L, NaS0, dollA A=

Hu 2ERe] FvldA] FdE EFdow A7t AL T3 2YHEL] o Fo, FFEe BFFE0]

et/ EFAozRE AEAAs T HFHom uFAA Ftd). SEE 99.9% o|t}. FEe 21.8
(o] &9 73%) o]tk

g
ool st sol fALekAl AxHLh:

82%

R T - 80%
G °

>
>
£
S~

L
%
o
it
Lo
Jm
oX,
o)

o ko] whE OLED @ Z 7]<ol| w2 OLED &= WO 04/058911 o] wZ& Uul a2 A 2o o8 A|xE i, o)==
og7le dHE F3E (dE B9, 5 77 W3, Ax) o HsH.

thekst OLED 59 ©lolEl7} the oE VI, V2 2 E1 WA E3 o] AAHe] gt (% 1 ¢ % 2 %) A8
A 71BEL, 50 nm 9 FACAM Fx3E IT0 (F F4 A3%) 2 299 F7 ZolEot} OLED =
V[EAHoR tge T FRE et U / AF Y T HILD / A 5 T WL / ZE FY T
(HIL2) / A=A} 2k & (EBL) / W& 5 (EML) / A& 4 & (ETL) / A#F 4 5 (EIL) 2 HTHo= 7
AE. 2B 100 mm o FAE 2t &FvE SOl o8 g9 OLED © Age T2+ & 19
R 9l OLED &] AZE 98 Za3d AsE2 o vepln).

BE AREL AF AWA & 714 S s =xHc). A7l A WE S P Hox shte mE
g2 A8 (Z2E AR) 9 WE EHE (BEA) 2 o]FoA 1, o)¢ mEY A~ A8 Ee wEZ A ARE]
=X Z2 (co—evaporation) o 98] AA AF HE&=E EIACH o} 7)o A H1:SEB1 (95%:5%) ¢} %<& &



[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

ZIHSd 10-2019-0093683

A AR HL 7F 95% o AlA WlE= Fol EAIstal SEB1 7F 5% ] HlE® Fol EAgthe A on|d.

%
Fojd S qluh,

fFARBHAl, Ak % & EF 2 AREY EFER o]

OLED & ¥& WEd o8 SAste). o] 24& 9af, Lambert WE EAS 7P43 AF/A L/‘EHM
W% (luminous density) 574 =& (IUL &4 %) ZHY A&EHE, Frys AR sheg A, A7 2

I ~FAEH AF T8 (cd/A BYE =3), 28 & (In/V @92 =4) 2 9% %2 58 (EQE, HAE
4oz A, aglal o] A4En, AA LB AFEDL 1000 cd/m o Fuluzs WA ARE L,

T2FE CIE 1931 x 2y Azx7h AbEd. ]
oAl o kA m&E vERAT
7} 27 A719] 80%, = 4800 cd/m ©® Wolx Fwolr}, t}or
=3

@33 OLED oM AE F AR=EAM &

EQE @ 1000 cd/m = 1000 cd/m 9] 7 =

F% (luminosity) ©llA OLED

SRR
LT80 @ 6000 cd/m = 6000 cd/m <
st OLEDEY] dlo|E 7} 3% 20 f.oFs] o] 9l
g mME IFE AL

2 obgof| wE §EES OLED oA HIL, HIL ¥+ EBL &A] £3] Aas)ic), OIREL, T FozM XY
Ak, w3k HIL, HIL, EBL 24 &35 AR oz m RML oA AH3sic).

NPB ol A5 (V1) 3 mlaste], & 2 nte gdEs xddhs 52 ¥ 2 88 2 £ A4
Fdd FEe LT A (singlet blue) oA b

A A& HIMVL (V2) oF wjazste], 2 i (E1-E4) o we& shehsE (2-7),
(2-8) = ¥ F& 85 ek

(2-4), (2-5), (1-11), (2-1) ¥

, 2odbo) ulE 3EE (2-7), (2-4), (2-1) & 3z AEE V3 (NPB) 2 V4 (HTMV1)
=1

9 £ $¥e e,

o

H 1:OLED o| #+x
(5 #Z 7| ZILHTLAVEBL/EML/ETLEIL (1 nm LIQ)/ZHA =)
af HIL1 HTL HIL2 EBL EML ETL
S/ nm S /om | ZE4/nm | F71/nm L7/ nm S/ nm

vi HiL1 HIL2 HIL1 NPB H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

Vo HiL.1 HIL2 HIL1 HTMVT H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

Eq HILT HIL2 HIL1 (2-7) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm Snm 20 nm 20 nm 30 nm

£2 HILT HIL2 HIL1 (2-4) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£3 HILT HILZ HIL1 (2-5) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£4 HILT HIL2 HIL1 (1-11) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm S5nm 20 nm 20 nm 30 nm

£5 HILT HIL2 HIL1 (2-1) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£6 HILT HiL2 HIL1 (2-8) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm
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[0356]

[0357]

[0358]

 2: OLED 9| G| 0| E]
EQE LT80
oy @ 1000 @ 6000 CIE
cd/m2 cd/m?
% ] x |y
Vi 4.8 70 0.1410.17
v2 7.0 130 0.1310.15
E1 6.1 155 0.1310.15
E2 7.0 161 0.1410.15
E3 6.9 158 0.13]0.14
E4 6.5 155 0.13]0.15
E5 7.0 1565 0.1410.15
E6 6.9 160 0.14|0.15
H 3:0OLED 9| 3+ =
(£ 2= 7|B/HTL/HIL2/EBL/EML/ETL/Z| A E)
o HTL HIL2 EBL EML ETL
S5/ nm LW/ nm S22/ nm S/ nm ZH/nm
V3 HIL2 HILT NPB H2(88%):1rpy(12%) ETM1(50%):LiQ(50%)
70nm &nm 20 nm 30 nm 40 nm
V4 HIL2 HIL1 HTMV1 H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
E7 HIL2 HIL1 (2-7) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm &5nm 20 nm 30 nm 40 nm
£8 HIL2 HILT (2-4) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
E9 HIL2 HILT (2-1) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
H 4: OLED 9| H|0]E{
=8 LT80
=
8000 CIE
9 @ 1000 cd/m2 @cd/mz
% {h] x |Y
V3 13.4 85 0.36 | 0.61
V4 17.0 170 0.35]0.62
E7 17.5 190 0.34]0.62
E8 18,3 215 0.35]0.62
E9 18,5 225 0.37 10.60
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