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YRy, EFJ*(S sto] EEAF = U E) ST 4, Ee] 22 2-w E-8-3)
olEEA A EYUE)L T F, B 2@-sto| =5 A F m Y U E)ZE, H] 22(10-
stol EEZ Al 2 [h]H & U EYN EF, B 2=(10-3Fo]| =S A Ml £ [h]H = 2 U E)
ofd, vl 2 WE- 8- A UE)EZ 2 24E, v 2Q-vE-8-F = UE)o-2Y
e 2 E, N2 E-8- A E Y E)(1- W X E 2 E) T 4, Bl 22 (2-v E-8-
AsduE) - U2 EdE)2dF 5ol Ao, ofdl g ¥ A =t}

[457] A7 ZATAFTES B 55 LS AA S o, dut @gi A 2}
SHEsds o2 YAE T FAA L E SAY oL E fFEA Y E ao}
= A, AGEEH 524, BCP, €51 F #= (aluminum complex) 5©| 34
o}, olo ghA ¥ A =

[458] ¥ ool upE f{v] vy ix}b AR E = ARl whef AW gy, g
& EE g agEd 4 9l
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[466]
R7 R7
si-R8 siR8
Cl__X1_13 R9 HET Xx1_L3 R9
Y ht Suzuki reaction “
HET-BOH)  + o x3 _— . xz?xa

N
< Y 2=
— (RZG)ag _ —1(R26),6

[467]  “471 Aol A R7 WA R9, R26, X1 WA X3, HET, % a6 7| 815} 30

[469] R17)e (R19), R17%.  (R19),
f \ ” {;/Nﬁ] /f"%
Ullmann reaction } N%

H \ R8T | Ny
(R18) S @\OH x RZO N . / ‘!f (R\QOJh

; N7 N
Pt insettion -
- (hsermen A M NTE—r20),
(R18 I

=
471] ShShA 69l lubE el
[472] — —
X (ép Buchwald Al e
}{1\/\(><3 + A amination %,
(A3) N_A_X * HN
y ()
X, %s=1,Br, CI —
X»=H, Br, Cl

TN .
Buchwald (m @ Al e
uchwa
amination X2 Boron insertion B
—_— NN

ORO

I
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[473] ”7] AWl AL WA A3, Bl B B2+= 7] 2Feh4 60l G2l 3t Aot &

[474] 2 AL AAldlel ZTA" A2 7] SAAEE S8 Va3 e nt

[475] SkAld) 1. 318 S HI-19 34
[476]

@Si‘@ = H NN (Pt8u3) NaOtBu
+ ) }r
@ N &J J O xylene %%

Compound H1-1

[477] A4 791719 A (2-bromophenyl)triphenylsilane 5.0g 2} 9H-2,9'-bicarbazole

4.0g, A~F H E-F-5AFo] = (NaOtBu) 1.7g< toluene 100ml1e]] a1 iyt 2 &}
ottt o] 3 vl ~(Eg]-E ERE ¥ A1) B2} 5(0) [bis(tri-tert-butylphosphi

ne)palladium(0)] Pd(PtBu;), 0.12g-S ¥ & 10/«] b &0t 71 nwtel gl vhg
Z8 T AN AR WA T AL, B D ag. NH,CIS 7}3to] §7]2< &
3Fal MgSO, (anhydrous) @] 8fo] o] 31}5 }Oﬂ t}, o] 73t 8ol S 7ol slol| A =5
A AL AR EFAoN oA Elol Eyo & A A he] 3135 HI-12 528
F=okA . (%‘*% 65%, Mass: [M+]= 667)

4781 ¥4 04] SHEHE H1-29 34

[479]

D D 2 D
B 4 Pd(PtBus),, NaOtBu
xylene
0 H D
D N B D
\ ],J
Db 0 N D Compound H1-2
LI, ®
D D
D

[480] %954 (2-bromophenyl)triphenylsilane tH 4! (3-bromophenyl-2,4,5,6-
d4)tris(phenyl-dS)silane 5.0g, 9H-2,9'-bicarbazole o) A1 9H-3,9'"-bicarbazole-1,1'
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2,2',3',4,4',5,5,6,6',7,7.8,8'-d15 4.0g & AH&3F Z1-& A @l star 44 o 1.9] 33
= HI-19] A2} 5 dstA| Alzsto] 83h= HI-2E 6.6 g 53T (78
82%, Mass [M+]=702)
[481] Aol 3. 3132 HI-39] 4
[482] 0
D D

o, P L
D D
D Si ) D D
D D pb
D D D D b
DD
D D / D
Br D i
-+

Pd(PtBus),, NaOtBu b 0

o H D xylene D Do Q
Djj_zx'j% D g o
\ D
) H

oD Compound H1-3

[483] %954 (2-bromophenyl)triphenylsilane tH 4! (4-bromophenyl-2,3,5,6-
d4)tris(phenyl-dS)silane 5.0g, 9H-2,9'-bicarbazole o) A1 9H-4,9'-bicarbazole-1,1'
2,2',3,3.4,5,5,6,6',7,7.,8,8-d15 4.0g = A-&3F 31 A 9| sfar §4 o) 1.9] 3}3F
& HI-19 Al 2H 3 L5t Alxst 318E HI-3E 55 g =58tk (78
68%, Mass [M+]=702)

[484] Aol 4. 813t E H1-49] §4

(485] 1) =gHA 1-19] §A

[486]

&

Pd(PPhz)g, KoCO3

dioxane/HyO

Br Intermediate 1-1
[487] A 2718kl A 3'-bromo-9H-3,9'-bicarbazole 5.0 g, dibenzo[b,d]furan-4-
ylboronic acid 2.8 g, ¥H4F ZHE [potassium carbonate] 3.4 g U] =4} 80
mLé = 20 mLE B2 F HE7| 2(E g 9d £ 2392 H(0)
[tetrakis(triphenylhosphine)palladium(0)] Pd(PPh;), 0.28 g & 713+ ¥, 130 °Coll 4|
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7k shar 3AI gL F ok aRkE It Hh-g TR & wbg-ol S ARk WZFA] 7] AL,
7 5F0E 7heto] gk ¥ MgSOy(anhydrous) A &5t o s}l T}, o 1}
gk &M Fhstetoll A SFAA et A AR (EF /) o & A sH] FHA
1-14.9 g 753t} (58 81%, Mass [M+]=499)

& H1-49] &4

[488]  2) 3t
[489]

\/%/\‘8’ /= Pd(PtBu3),, NaOtBu
+ &Vj@\lQ xylene
O Br

Intermediate 1-1 @
=N
"oy

/

o

NG
AN
O fv;Z 0
N
9
N /

CompoundH1-4
[490] % 9E4 (2-bromophenyl)triphenylsilane t 4! (3-bromophenyl)triphenylsilane 4.0
g, 9H-2,9bicarbazole ThA F7FA1-1 49g & AF&-3F A& A 9] &Far A4 o 19]
3}3HE H1-19 AZ2W 3 5AaA A 2ste] 3}5HE HIA4AE 42 g 533 (¢
& 76%, Mass [M+]=834)
[491] Aol 5. 3132 HI-59] 4

[492]
"H \191
@?Aj Pd(PtB:'s)z, NaOth\/ @Q
ot ol 49 -0
C

SO
GO
[493] %9E4 (2-bromophenyl)triphenylsilane t 4! (3-bromophenyl)triphenylsilane 5.0
g, 9H-2,9'-bicarbazole ™21 9H-3,9":4'9"-tercarbazole 6.0g & A8+ 71 & #| £ 5Far
3 e 1.9 33E HI-19 Ay et Alzste] sleh&E HI-5E5 78 ¢
533t (558 78%, Mass [M+]=833)
[494] 34 6. 33 E HI-69 §H4

CompoundH15
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[495]
b H D QS‘ \fq/\
SR rtsu ¥ LB
S| O + 0 d N O D Pd(PtBu 3)s, NaOtBu /(::‘\ D
O D xylene - %
cl D D o D jj/ 5
D D

D
Compound H1-6

[496] %954 (2-bromophenyl)triphenylsilane t 4! 1-chloro-5,5-diphenyl-5H-
dibenzo[b,d]silole 5.0 g, 9H-2,9'-bicarbazole 4! 9H-3,9'-bicarbazole-1,1',2,
2.3'.4,4.,55',6,6'7,7.,8,8-d15 4.8¢ & A-g-%F A2 A9 5lar A o 1.9 Q.%LH
H1-19] Al 2H 3 At Al zste] 3FE HI-65 6.8 g 53T} (7
74%, Mass [M+]=680)

[497] Al 7. 3gHE H2-19] A

[498] 1) =1HA 2-19] §A

[499]
& b
Lo
@ @ + O PA(PPha)s, K2COs
O’B”O dioxanefH,0 Sl

Intermedlate 2-1

[500] A4 H-917] 8kl A 3-bromo-9H-carbazole 5.0 g, triphenyl(3-(4,4,5,5-t
etramethyl-1,3,2-dioxaborolan-2-yl)phenyl)silane 10.3 g, ¥4t ZHE [potassium
carbonate] 5.6 g U] =4 160 mL} & 40 mLE ¥ T HEZI | AEHALES
)& 2}45(0) [tetrakis(triphenylhosphine)palladium(0)] Pd(PPhs), 0.5 g= % 7} &,
130°Co1 4 7he} 0412k L ST Wb £ W% A
A 7] a1, B} S-S 7hate] ¥l & 3 MSO,(anhydrous) 3] 2] 3Fo] o] 3}-3}
Rt o gk ol & Fhdstell A SR Al AL A A (FEF A/ o2 QA st
ol T34 2-18.1 g =53t} (55 & 79%, Mass [M+]=502)

[501]  2) 3= H2-19] &4
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[502]

HMN
@ )+ ‘H N‘ _ Pd(PtBug),, NaOtBu ©s
Si ’x _/ iﬂ;{ xylene =
Sia ” @
Intermediate 2-1 Compound H2-1
[503] A4 7217194 3-bromo-9-(dibenzo[b,d]furan-1-yl)-9H-carbazole 3.3g9} &1+

A 2-1 4.0g, A~ HE-FEALO| = (NaOtBu) 1.1g-% toluene 70mll] ¥ 31 nlHE
2 373150t} o] T | ~(EE-H ERE X AT 2 5(0) [bis(tri-tert-butylpho
sphine)palladium(0)] Pd(PtBus), 0.1g& €2 F 8A|ZF &<t 71E kst glt), vk
TR F A S A4 WA 7] AL, & F aq. NH,CLE 7Heko] #7158 4
33l MgSO, (anhydrous) A g sto] o atgint. o gt G NS 7St slell A F 5
A A st A A (EF A/l olA H o] E) o =2 G A eto] 3131E H2-15 4.6g

T53A (?% 70%, Mass: [M+]= 834)
[504] kAl o) 8. 3} 3HE H2-29] $HA

-
0

% Pd(PtBus),, NaOtBu
@ @ xylene %1©

intermediate 2-1 Compound H2-2
[506] =& 3-bromo-9-(dibenzo[b,d]furan-1-yl)-9H-carbazole T2 9-([1,1'-
biphenyl]-3-yl)-3-bromo-9H-carbazole 3.1g & AF8-3F A& A| €] 5taL 314 o 7.9
3}3HE H2-19] AW} TAaHA Axshe] 33HE H2-25 52 g 533 (57
£ 80%, Mass [M+]=820)
(5071 el 9. 3= H2-39] A
[508] 1) =gbA 2-2¢] §A

//
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[509]

QK< O N
@ @ o O PA(PPhs)e K,COs Q O Q
S + O dioxanefH;gOb @’ |
oy L a)

Intermediate 2-2
[510] Z =2 triphenyl(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)silane T}
A1 triphenyl(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)silane 10.3 g, 3-
bromo-9H-carbazole ™ 4! 3-bromo-9H-carbazole 5.0 g% AL8-3 A2 A Q] skar
el 7.9] FIHA 2-19] A2 T} T3 AZ3A FIHA 225 7.8 ¢ 535S
T} (558 77%, Mass [M+]=502)
[511] 2) 3}3= H2-32] 34

[512] O
0 L O

|
intermediate 2-2 @ CompoundH2-3

[513] F A 2-1 A F3HA| 2-2 3.5g, 4= 3-bromo-9-(dibenzo[b,d]furan-1-
y1)-9H-carbazole th 4! 9-([1,1':3',1"-terphenyl]-2'-yl)-4-chloro-9H-carbazole 3.0g &
AR Z1E Al 9lstar @A o 7.9 8= H2-19 AW 3} & L8| Az sk
3}3tE H2-3E 4.6 g 75383 Th (78 74%, Mass [M+]=896)

[514] 344 10. 3= H2-49] A

o
O ‘/’ d(PtBus)y, NaOtBu O N
@ O Q O xylene @ O
@Sl W Ve
& : 9
intermediate 2-2 0
CompoundH2-4
[516] ZZEA 2-1 Al F31A] 2-2 3.5¢, 2452 3-bromo-9-(dibenzo[b,d]furan-1-
y1)-9H-carbazole T2 9-([1,1'-biphenyl]-2-yl)-4-chloro-9H-carbazole 2.4g & A}-& 3t
A& A L]skar §HAl ol 7.9] 3}3HE H2-12] A2 W3} T LSHA A &235He] 33HE

H2-45 4.0 g 753t A (78 78%, Mass [M+]=744)
[517] ?5LH oﬂ 11. Q_GL H2-59] GL/K‘]
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[518] 1) =3+A) 2-3¢] 34
[519]

HN—( )
s C
0,5\@ @ HN— ) O @
Si + Pd{PtBug)y, KoCOg Si
@ @ O | dioxane/H0O @ @
Intermediate 2-3
[520] A4 791718kl A 4-chloro-9H-carbazole 5.0 g, triphenyl(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)silane 12.6 g, B+ ZHE [potassium
carbonate] 6.9 g U] -4 200 mLo}F & 50 mLE W& F H| A~ (EY-HERE L~
)& 2}45(0) [bis(tri-tert-butylphosphine)palladium(0)] Pd(PtBus),, 0.57 g2 % 7}&t
T, 130 °Coll A 7D akar 6411 Sk wnket Qi vhg- T 5 F vk NS A2t
A BN 1AL, =3 EFAE 7Fke] 3§ MgSOy(anhydrous) # #]5}e] o]
SEHSIE. o et o1 sl A FRAA S A A (E TN O A

Alste] 53HA 2-3 10 g =5 3FA U (78 80%, Mass [M+]=502)
[521] 2) 8}3& H2-59] 34

> Q

O Cﬁzziar N O
O SQ + Pd(PtBu 5)5, NaOtBu O O

Intermediate 2-3

CompoundH2-5

[523] Z A 2-1 thA FHA] 2-3 10g, & E 2 3-bromo-9-(dibenzo[b,d]furan-1-
yl1)-9H-carbazole ™ 4! 3-bromo-9-phenyl-9H-carbazole 6.4g S A}-8-3F 712 A 2|5}
g ol 7.9] 3ehE H2-19] A=W s Aot Alxste] 38E H2-58 1.1 g
FE53 A} (58] 76%, Mass [M+]=744)

[524] Al ol 12. 3155 H2-62] 4

[525] 1) F1HA) 2-49] 34
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[526]

-0

v
HN O Pd(PPhgz)s, K,CO3
Si + . -
= O dioxane/H,0
o U
Br

[527] %54 (riphenyl(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)silane Tl
41 5,5-diphenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5H- dlbenzo[b d]silole
10.3g, & AR 3 Zl& Al 2l etar 94 o 7.9] S HA| 2-12] Al 1} A st Al
zZsto] FHA 2-45 6.1 ¢ 53T (78 60%, Mass [M+]= 500)

[528] 2) E}?ﬂ” H2- 6/] 4]
[529] @ O
H oy

@“\/:S + 1 Pd(PiBLy), NaOIBY ) O
@ Ry, xvlene O N O N
co T

|ntermedtate 2-4
CompoundH?2-6

[530] FHA) 2-1 A F3HA 2-4 6.1g, ZH=7 3-bromo-9-(dibenzo[b,d]furan-1-
y1)-9H-carbazole t 4! 9-([1,1'-biphenyl]-3-y1)-3-bromo-9H-carbazole 4.8g & A}-8-
AL A9 star A o) 7.9 33 H2-19] AlZH 7 T USHA Al %5 E‘r?’*”
H2-6E 5.5g 55 3FS . (78 56%, Mass [M+]=818)

[531] A o 13. 83& H3-19] 34

intermediate 2-4
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[532] D

D D
B et
D Pd(PPhs)4, KoCO4

+ THFH -0

Compound H3-1

[533] A4 W-917]1 8kl A 9-(4-chloro-6-(3-(tris(phenyl-d5)silyl)phenyl-2,4,5,6-
d4)-1,3,5-triazin-2-yl)-9H-carbazole-1,2,3,4,5,6,7,8-d8 5.0 g, (dibenzo[b,d]furan-3-
yl-d7)boronic acid 1.9 g, ¥4+ ZHF [potassium carbonate] 2.2 g H| E&}3}o] =
2FE 56 mLe} E 14 mLE ¥ F HEDV AEY A D E )2 25(0)
[tetrakis(triphenylhosphine)palladium(0)] Pd(PPhs), 0.18 g8 # 7}&F ¥, 100 °Coll 4|
7h ek 4413 Bok kSl Th i FR F ukgale A eshA] WAy,
B3} 55F& 7Fshe] # gk 3 MgSO,(anhydrous) ] 2] 5Fo] o 13131 T}, of 2}
ot G A2 skl SRATsta A2 (EF A o2 A sk 3=
H3-15.1 g 5535t} (558 84%, Mass [M+]=782)

[534] A 14. 3135 H3-29] A

[535] Cl
PN

052 Wy
SiOAxN}LN
W PA(PPhgls, KsCO3
© THFHyO O
= N N
QC‘ Iy @Q
O"B/ i\g_z/._;/ Si
7x°
CompoundH3-2

[536] = %52 9-(4-chloro-6-(3-(tris(phenyl-d5)silyl)phenyl-2,4,5,6-d4)-1,3,5-triazin-2-
yl)-9H-carbazole-1,2,3,4,5,6,7,8-d8 o &l 9-(4-chloro-6-(3-(triphenylsilyl)phenyl)-1
,3,5-triazin-2-y1)-9H-carbazole 5.0 g, (dibenzo[b,d]furan-3-yl-d7)boronic acid tH 4! 9-

EOm

n

©
a

Ci

N

-+

N
).
N

ey

Q
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phenyl-2-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-9H-carbazole 4.0g
& ARgE AS Aleleha Fd ol 13.9] SHEHE H3-19] A2 7 51 5H) A et
o] 3}3F= H3-25 5.6 g =53 AT (5 77%, Mass [M+]=899)

(5371 @Al 15. 338 H3-39 ¥4

[538] cl
= @ N;_:\EJ%N [\;\f @
o iatle o0
@ + PA(PPh ). KoCO3 @/“N” |
O THF/H0 ,
B(OH )
@N O @ Compound H3-3

[539] =952 9-(4-chloro-6-(3-(tris(phenyl-d5)silyl)phenyl-2,4,5,6-d4)-1,3,5-triazin-2-y
1)-9H-carbazole-1,2,3,4,5,6,7,8-d8 Tt Al 9-(4-chloro-6-(3-(triphenylsilyl)phenyl)-1,3,5-
triazin-2-yl)-9H-carbazole 5.0g, (dibenzo[b,d]furan-3-yl-d7)boronic acid ™ 4! (2-(9H-
carbazol-9-yl)phenyl)boronic acid 2.6g2 AF&-¢H 21-& A 25l aL $14d o 13.9] 315}
& H3-19 A=W 3 L5t Alxst] 318E H3-35 49 g 5otk (78
73%, Mass [M+]=823)

[540] 373l 16. 3F3E H3-49] 34

[541]

N
=N
}l ,.'}’""N D
+ D
D D
8 e pammakco (LT
o] THFH O
D S D
i D ,
B D
D D 5 D Compound H3-4

D D D
[542] %954 9-(4-chloro-6-(3-(tris(phenyl-d5)silyl)phenyl-2,4,5,6-d4)-1,3,5-triazin-2-
yl)-9H-carbazole-1,2,3,4,5,6,7,8-d8 th Al 9.9'-(6-chloro-1 ,3,5-triazine-2,4-diyl)bis
(9H-carbazole-1,2,3,4,5,6,7,8-d8) 5.0g, (dibenzo[b,d]furan-3-yl-d7)boronic acid 8}
Al tris(phenyl-d5)(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl-2,4,5,6-
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d4)silan657g% ARESE A8 Al 9 ekar 3 ol 13.9] S 5HE H3-19 A2y &
AsHA A xsto] 33 H3-45 6.6 g 53U (75 78%, Mass [M+]=782)
[543] Fd el 17. 39 H3-59] &4

[544] ==
2
Si

g
J
PA(PPR), KaCO3 (7N QQ

N Si
THF/H,O O N O

Compound H3-5

[545] %54 9-(4-chloro-6-(3-(tris(phenyl-d5)silyl)phenyl-2,4,5,6-d4)-1,3,5-triazin-2-y

1)-9H-carbazole-1,2,3,4,5,6,7,8-d8 Tt Al 9,9'-(6-chloro-1,3,5-triazine-2,4-diyl)bis(9H-
carbazole) 5.0g, (dibenzo[b,d]furan-3-yl-d7)boronic acid T 5,5-diphenyl-2-(4,4.5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-5H-dibenzo[b.d]silole 5.7g-S A}-8-3+ 71 -& A
Qatar A o 13.9] 33&E H3-19 Al H T T dsHA Alxste] 313E H3-55
6.0 g 53R T (& 72%, Mass [M+]=744)

[546] A o 18. 313H= D49 34

[547] 1) A 4-19] FA

[548]
I T ~
AP gy
Cl Cl 0._.0
+ B Pdy{dbay, SPhos

O K3PO4
dioxane/H,O

Intermediate 4-1

[549] A4 9718kl A 6,6'-(propane-2,2-diyl)bis(2-chloropyridine 10 g, 4,4,5,5-
tetramethyl-2-(2',4',6"-trimethyl-[ 1,1'-biphenyl]-3-yI)-1,3,2-dioxaborolane 27 g, 14t
ZF 5 [potassium phosphate] 32 g U] <54F 280 mL9} & 70 mLE Y2 § E€] 2 (U]
WA 2] Wl o} A =) o] 22} E(0)[ Tris(dibenzylideneacetone)dipalladium(0)] (Pd2dba3)
1.0g, 2-HAE2 A E A5 22, 6-U | F A vlo] #d [2-Dicyclohexylphosphi
no-2',6'-dimethoxybiphenyl](SPhos) 0.9 g& % 7}t 2, 130 °Coll 4] 7} 3FaL 184
Bk AT S R F GO A LA WA, B Bl
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[550]
[551]

[552]

[553]

[554]
[555]

[556]

[557]

& 7kt £ F MgSO4(anhydrouS) Ae]ste] o et int. A3 GolE
shatel A Al Ask L ARG EFA/Ah 2 AAste] F3kA 4-116 g
AT} (558 55%, Mass [M+]=587)

2) 3}9k= D49 A

Intermediate 4-1 Compound D4

A T 718kl A F3HA 4-1 16g, KiPtCls 14 g, OFH EAF 100 mLE Y-
2909k 7 el ik whg SR F kgl g A esx YA, B
3} ag. NaHCO, §-9)-¢ 593131 o] ol A e o] =& 7hke] - g F MgSO,
(anhydrous) 3] 2] 3+¢] o131 Tk, o kol & Fetatol A FH A7 eta A
AzvtE 1 (el DokA vl £/8ahE B3] GAlste] 32 D42l g $58t
ATt (78 13%, Mass [M+]=780)

?sL/H oq] 19. §} & D5- 1/] zsL/H

1) 1A 5-19 34

2
~ N
Q - IN Cul, 2-picolinicacid N
oo

DMSO "

HOW
: Intermediate 5-1

A4 H-91718Fell A 1-(3-bromophenyl)- 1H-benzo[d]imidazole 20g, 9-(4-(tert-
butyl)pyridin-2-yl)-9H-carbazol-2-ol 23g, 14t 25 [potassmm phosphate] 31g, &

=3} (Cul) Lag, ¥ 1.8g, UHE 1 (DMSO) 500 mL ¥ & ¥
150 °Coll A 7} &} a1 724 F 5 <F 1l a}o}o:lu} EE T HL S AL
WZEA 7151, B3} o ol Al E| o] EE )5} —c‘ﬂ? 5& Zf— MgSO,(anhydrous) #| 2]
sto] o] sttt o] gt g N Fhetstol A FRAAst AL A AR E 13 3
(ol Aol E/dl hE B3l A S3HA 5-130g 53U (75 81%,
Mass [M+]=509)

1) T4+ 5-2¢] §4d
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[558]

[559]

[560]
[561]

[562]

[563]
[564]
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h ﬁ j / \
. toluene
N= o]
N @ 2. NH,PFg, MeOHiH20
é o

Intermediate 5-1 Intermediate 5-2

A B9 718kel A T 3FA] 5-1 15 g, 1,3-di-tert-butyl-5-iodobenzene 11.2 g, =
200 mL -2 % 100 °Cell A 7} SFa1 5041 (F 59t nRESFSITE RES R &
HhS NS AL 72 QZEAIZL & A A S o 7ste] tollE o g 2 =2 A # 3}
Rt DL aLA ol Wl EHE 200mL ¥ = 20mL& F 7Fsko] agksto] = qiv) T1e
FALEF Q2 14 R 5 (NHLPFy) 7.2g5 A 7Fsto] A Lol 4 38 &<t aLRks}
Rk vbE TR F =5 HUbskaL o ghete] Held ol H 22 Al H etk Al A
NAE AZEe] F37HA) 5-2 10 g 55T (558 49%, Mass [M+]=698)

/X
¢ / (f

\ N= Pt(COD)ClI,
N> N @Nx\
O NaOAc¢
0 DMF

Intermediate 5-2

O
Compound D5-1

A B3I 20 52 10g ZANER 35 HER (S A LR EAH
)= 2 El ' [Dichloro(1,5-cyclooctadiene)platinum] (P(COD)CL,) 5.9¢g, T W &

}9] = (DMF) 100 mL 22 3 120 °Co]| H 7t sl ar 724 7k EoF HPo}OﬂE}
TR TSNS ARTA] AN T E3 ool A H o] EE Tfate] #

% MgSO,(anhydrous) * 2] 8t ] o] &t vt o 7k & -5 7hSkstol A 2

A At Al AZ2utE 73] (oAl H ol E/8MhHE T3l g Alste] 815

5-1 1.1 g #5385 oh. (58 9%, Mass [M+]=891)

Ao 20. 3}3F= D5-29] A

S {HA 5-39] 4

(Ol o{o o

Mo gy 12 (oo

“U

I

1

N
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[565]

g
N 1. toluene

\ 2. NH4PF5, MeOH/H,0 @\O
= O - N
SR

Intermediate 5-3

~o ZTX O

Intermediate 5-1

[566] 22 1,3-di-tert-butyl-5-iodobenzene tH 4! 2'-bromo-1,1":3",1"-
terphenyl-2,2",3,3",4,4',4",5,5',5",6,6,6"-d13 15g2 AF-&-3F A& A 2|8l aL A o
19. 9] 33E F7A45-29] AxH TG TAEHA Axste] 1A 535 10 55
AT (78 45%, Mass [M+]=752)

[5671  2) 3% = D5-29 §A

[568]
P{COD)Cl,
NaOAc
N DMF
o el
Intermediate 5-3 Compound D5-2
[569]  ELEA F0A 52 thal F7HA) 5-3 10gS AFE3E A Al 98k 4 o 19.9]

3} 315 D5-19] AW 3 FA6 ) Al xste] 313 D5-2E 1.0 g 56t
¢ 5 8%, Mass [M+]=944)
[570] Al o 21. 3}3HE- D6-12] A
ZHA| 6-12] 34
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B
" P (PtBus)z. NaOtBy $ $

A Y

Intermediate 6-1
[573] A4 72171 A bis(4-(tert-butyl)phenyl)amine 23g<} 1,3-dibromo-5-
methylbenzene 10g, A~ % E| E-F5A}o] = (NaOtBu) 12g2- toluene 400ml1o]]
gk F BkR el o] 3 ¥ A(EY-HENNEE A 2FE(0) [bis(tri-tert-
butylphosphine)palladium(0)] Pd(PtBus), 0.2ge ¥ % 1A {F &<t 7F niklkslgl

[572]

‘6"1?“!‘
U R T U2 8 7bA WAL B D ag NHCIE ZFeke] §7]
TR &EM@mmmwmmﬂﬂ&ﬂdﬁ&wﬁd4ﬂ£“°%%ﬁ
N FFA AL AAYCEF A/ 0 GA 5] F1H 612 2082 F5

AT (78 77%, Mass: [M+]: 652)
[574]  2) 3}3= De-19] §A4
[575]

Bl B

N N hl

intermediate 6-1 Compound D6-1
[576]

i)

718tell A 1,2-v] EF 2 2 d A (DCB) 300 mLoll #o}gl= 714 6-1 20

A NE

G Eef A0 HEERolo] T} olE 144 g& Yol 3 T & 150 °Coll A 3
& WHIAIA F=AT WS T8 F HES NS A2 7] WA 7|aL B Y
A ER %O“ = 7?0}04 E N gk 2= MgSO, (+-77) A gl 5t o Zst At

FAASL AAAHEFA/Eh o2 A A s s}
28T *ﬁo}oﬂv} (?% 31%, Mass [M+]=659)

% D6- 2/] ?5L/H

5

0]
e

o @ @ >
B o o
&
ofo
12
mlo
nﬁ
o
Ot
'S
_>.:

‘O
~J
=
ek
2
2
[\)b—*

[578] 1

N
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[579]

[580]

[581]
[582]

[583]

[584]

F’tBU3 NaOtBu

ST e

Intermediate 6-2

A4 791719 A bis(4-(tert-butyl)phenyl)amine 11g<} 1-bromo-3-(tert-butyl)-5-
chlorobenzene 10g, A~ E| E- -5 Ao = (NaOtBu) 12g-2 toluene 100mlol ¥
a1 R RSl o] ¥ B ~(EY-H ERE R A9 2k55(0) [bis(tri-tert-
butylphosphine)palladium(0)] Pd(PtBus), 0.2ge ¥ F 2A| (& <F 71 2nkstS}
thoghg T8 T RS AL WA T AL, & E ag. NHClE 7Feho] R7-7]
T2 welstal MgSo, (anhydrouS) A1 €] ste] Oiﬂro}oﬂﬂ} o] &k g-N-& 7k
A SHA AL ARG EFAE o2 QA kel FI0A] 6-22 14gS 5
S’iﬂ} (578 78%, Mass: [M+] 449)
<A 6-32] 9+

s?; }«é
HZN—-< >—<— > S
Pd(P1Bu;);, NaOtBu g N
N cl -
>p/ ? toluene X@N?NQ\K

_ Intermediate 6-2 Intermediate 6-3

A A7 A F31HA 6-2 149} 4-(tert-butyl)aniline 9.3g, A~ F B E-F-EA}

o] = (NaOtBu) 4.5g2 toluene 300mlol] a1 nut 2 37310 ¢} o] 3 v ~(E
g]-B] EX-E 3 A~ 31)F 255 (0) [bis(tri-tert-butylphosphine)palladium(0)] Pd(PtBus),
0.32g5 W& F 4415 &9t 71 wHbel it} B8 58 ¥ 3-bromo-5-(tert-butyl)
benzo[b]thiophene 10g % i%r E] E-H-E Aol E (NaOtBu) 3.0gS 571 718t
3AZFERE ke it g TR F vk NS A2 A AT, = F ag.
NH,CI< 7}sto] #7155 2] 8t 3 MgSO, (anhydrous) #| 2] &} 0446}214. o]
gk gl S 2k stell A SRA st AjlagntE 1 v & Bl A A sk
A 6-32 18.5g2 53T (78 79%, Mass: [M+]= 750)

3) 32 D6-29] ¥4

Ot
-

[\
N’
[-4\1

-
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[585]

[586]

[587]
[588]

[589]

S, &

Intermediate 6-3 Compound D6-2
2 2 B9 7] 8ol A 12-1*43;%;@1%1 (DCB) 250 mLell ¥50}8l3= S kA 6-3
18.5 go] &1 ga}%ﬂoﬂi olo] @ t}ol = 11.6 g2 W ol th2 150 °Coll
] 6A1 %t <t gl %914 Lg T8 RGNS AL WA T4, =

Qb WLHEA]

2 Y ER &9 7Fsto] A g & MgSO, (-7) gl sto] o a3l
v} o gk Mg ghstatol A S A 7 ek A2 G (EFA/ELh o' A A st
3}3t= D6-22 5.6 g 53T (5 30%, Mass [M+]=757),

2 Al of1-1

ITO(indium tin oxide)7} 800A 8] F7 & vle} el §8] 7] 3-E AA & 591
ZHao) Wi =S8 Al H ettt o), A4 2= 9] 4 Ab(Fischer Co.) Al &<
ALEEES o, S92 = 1 X oJ AFMillipore Co.) Al & 2] & H (Filter) 2 222
A %%?% A& SR TH ITOE 3033 Al X & 5 S/ 2 23] gh&ste] =
=3 Al S 1031 APt T Al F o] B 5, o] A EHYE, oA
=, W g %Xﬂfﬁ Z53 A A& stal A=A F Fefanp A7 E FEA

71
AT 3 AL BajznlE o gata] 4] V| HE sH AAF T AT 23

-

ol g A TH|H SN ITO £ A= Yol 3H7] 83t= HT1 2 817] 33-&
HI12] 3}3HE-2 98:2(EH]) 2] B 7} ¥ %5 100A9] F7 & 4 AF F2ate] A
TASE FA AT A7 ATFAF Aol sh7] 8484 HT10 = B A &= 3}
FE(250A) T T AE5E5ES PABIAT o]0, AV AE5E
= 9ol B FA 50A0 2 §5H2] 19| 33 HI- 1S A3 Saske] AAAaE S
sttt o] o) A, 7] A A E ol aEF o S AER 3F8HA] 12 FA
H3= 343 E H1-17 3}8h2] 308 FAE = 3135 H3-19] 1:1 (or 2:D)E 4121 3}
et dFel mHER 31| 85H4 D5-12 RAIEE SRS 15%C] £%
H| 2 A FFaetal & v W3] SHER 31814 D6-12 A ¥ = 33E
& 1% TFH| &2 N FFEete] YFFS AT AV dFS el o
7l S0AQ R 318k 307 BAIF = 38 H3-18 W T8l Aeatd s
G5t olo] A, 7] B Ak 9ol &t7] $182 ET1C =2 ZAIE &= 3Hg
B3} a17] 3182 LiIQE BA & &S 1019 T38| 2 2 FF2sko] 300A
ol FAR AA FYd B FE5TE AT AV A T 2 FET Hd &
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[591]

[592]

[593]

[594]

[595]

[596]

[597]
[598]

[599]

[600]

HAoNAH F7=9] F
o] = 3= 0.3A/sec, & FH

2x107 ~ 5x10°¢ torr

;

2

=
=

127

BD2

B Dl of| ol A A 28 f7-7] Hhag A
SAsta 21 A3 E 7] % 19 YER AT
1o A T90Z 3] == 7F 7] 3] 5(1500 ni) ol A 90% & A% = £ 2.H

AT = (0. 4~0.7A/sec S §-X

PCT/KR2024/005940

Aol A F 2 A7ketl S ),

sk,
EBL / EML/HBL Dopant At TT90
Hlo | H3 | D4o | De | (V@I
r H2 r D5 OmA | OmA/cm?)
/cm?)
Aol 1-1 | HI-1 | H3-2 | D4 | D6-1 3.78 143
Ao 12 | HI-2 | H3-4 | D5-1 | D6-1 3.70 162
Aol 1-3 | HI-3 | H3-5 | D5-2 | D6-1 3.74 146
AAle] 1-4 | H2-2 | H3-1 D4 | D62 | 3.76 156
Ao 1-5 | H2-4 | H3-3 | D5-1 | D6-2 | 3.78 143
Ao 1-6 | H2-6 | H3-5 | D5-2 | D6-2 | 3.78 135
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2 A4 1-7 H2-3 H3-1 D5-1 | D6-1 3.74 20.1 149
2 AT 4] 1-8 H2-2 H3-4 | D5-1 | D6-2 3.72 21.5 158
2 A4 1-9 H2-1 H3-1 D4 D6-2 3.82 19.8 152
A A1) 1-10 | HI1-2 H3-4 | D5-1 | D6-2 3.70 224 162
2 A1) 1-11 | H1-4 H3-3 | D5-2 | D6-1 3.78 20.6 148
A A1) 1-12 | HI-5 H3-4 | D5-1 | D6-1 3.72 21.5 151
2 A1) 1-13 | HI-6 H3-4 | D5-2 | D6-2 3.74 20.7 149
2AATe] 1-14 | H2-5 H3-3 | D5-2 | D6-2 3.78 20.1 148
H| 1l 1-1 HI-1 - D4 D6-1 3.97 16.7 11
H|nle] 1-2 - H3-5 | D5-1 | D6-1- 3.85 15.6 8
H|nle] 1-3 H1-4 H3-5 BD1 | BD3 4.13 10.6 105
H| 1l 1-4 H2-5 H3-2 BD2 | D6-1 3.89 17.7 118
H| 1l e 1-5 H2-4 H3-1 D4 - 3.93 16.6 108
H| 1l 1-6 HI-1 H3-5 - D6-1 3.93 14.9 75
H| o] 1-7 HI1-6 H3-3 BD1 | D6-1 4.17 13.1 103

[601]

H141

R3]
D

N

N
DW
/
Db

B

D D
e §;§< oo
o D
D D
D
Si D /‘Q\D
i

ﬁo Dl
oo DDﬁ;@QDDD
5 g 0
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D
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[603]

H3-3

H3-1

1ol vrER o} gho], ¥ g Al A o] Bhek4] 1 WA+ 62 3}

7] &

[604]

Al 1-1 WA

WA

o
T

Ab-g-&tar, Bl ae 1-5 2 1-6

E BA 2F 3

Bl Hlale] -1 H 12+ &4

Wi

[605]
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=0

w



131

PCT/KR2024/005940

WO 2024/228554

=
[€)

o, ol <] = 4

=l

Al 1-1 WA 1-149) 8] 2L

1
=

X

222 2% 3

o
T

H‘IEOI” 1_39 1_49 I;!_l 1_7

[606]

o
o



132
WO 2024/228554 PCT/KR2024/005940

39
T AL AT AV AL AT gatel FulE A2 W E R AV AL AT
3} 447] A2 A5 Aolol] Tl H = 1% olabel §7185S wakels §7]

(R23)a3
g71 8hekA 1 200 9lofA,
RI WA R6= A& 71 o
H A7), = A = n[ A gk o} ] o] AL

Ot
-

RIYIZ R3 % LIS et X|87]9p A2 dfste] e 2 A4 5
i

R4 17 R6 % L2 Q1 8t X\ 3h7] o)} A2 dfstel el 2 A4S 5
i

R21 WA R243= A2 AU Aolshar, 747 BRA 0% S, F, U
E7], Sa Ay, N8 w6 X 8 oY), X3 s u X 8 ohY
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a2 WA ad= Z+7E 1 U1 #«] 7¢] A oo,
al WA ad7} 22k 2 o)Ak wf), &3 ote] X)3k7|= A& g7} Alolslar,
[sheH4 3]
i
5i-R8
/ AN

a6<> 1 WA 82] 470131, a6°] 2 4 o,
L3 232 g, A8k = v x| ghel o H Y], = 2| ) = v ] 2k
| el 2ol /7] o] aL,

[sher2 4]
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(R13)a R11 R12

T

(R15)c (R16)d
[8}3}2] 5]

R11 % R12+= A& &AL Aol s}
T v X sk Y], 23 e
she el E2old o] L

-

0" S FHa UEYY Sy
e u] 819 ol /], A5 S o]

LA, Ak = ] WPPJ /\1 277, A2 = v 2 ghE 4T,
A8 iz W A gk o} 7], Him A8k = W[ x| gk | e 2ol 7] o] AL,

3}t
a, b, e @ f= 22 1 WA 39 A0]a,
Cdg ! hE 2121 1 WA] 49] Aol a1
5

o aﬂ%ﬂ h7}% ol u), &3 coto] X\3hy|= M8 g7} Aol s,
F7] a57F 29 W], R35+= A& X
[sheH2 6]
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Bl ¥ B2&= Hi LAY Adolstar, 47 s A o2, X3 = v x| 3

el 2 are] 7], iz A8 = v A gk | whsharAare] 7] o) o
(97R2 AT 100 Aol Y] e 1 8] 38 111 A 14 F of =5

e A= fo] e Ak

Q_E‘P/\l 1_1]

(R21@1 (R22)2

51514 12]

,R2

[3}8}2] 1-3]
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