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221] AV} SHEAREE G Vsdokl EA = AES AR AT
[222] o A, LLMX, LLL"M, LMX'X", L2MX' 2 L3M=E A= ¢13 =HE

AEE AFES 7 Ao, o] & oo ofato] & o] M7t S = 21
ol t}
[223] o714, L, L, L", X' Z X"= A & 2ol gt 23 v Y o] a1, M 8 A 2HA| &
A et FEolth
[224] ol Ew, e, 2R 5ol 2 vk
[225] L& sp2 B4 % FHE Aol oste] A7) ol g F A mHERE Mol v 9] = =
ol 28 M Aol i, X AA E= HETS ERSE V52 T 7 3
Lol ml g 4 el o 232 2-(1-h T )Ml 2 S ALE, -3 d il 2541,
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[227]
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[243]

[244]

[245]

[246]

[247]

[248]

AA -
371 8hshA] 29] B3R o] L] o A RE Fl7]el oA EAIRE, o] B2 (Al E 9%
AL W E 2 1S dAS Y] A gk A2 oy, & & ot 34"
AREZ QAL 5 9

ST ARZE WA 35T ARES oS F e, 5y A
e, 34 B AR 2WA T8 AR 4 Stk 3] G Al
TAARN 2= v, A, T, o, w i e 5 & e ol EY ¥,
ol AbslE, Q1w AbslE, lE4 AE=ITO), Q1 Fold AsE1Z0) 3 &2
F4 23S Zn0 : AL 2= Sn0, : SbéF 28 F&a) Absl e o] 23,
Zg-we g o), 3.4l e @-1,2-t] LA E| 2 A |(PEDOT), & 3] & 4
Zdoldd ) & HdxAy fo}ﬂbl Ao}, o] Fol vE gHA E = A& ot}

T AREE A g7t R E ARES o] &S F Ao, 55, w5
e E e AR 1A & A}ﬂﬁ‘ T ATh A7 = AlEe] A A QL
A ZE wiavlE, 2, UER, ZF, BEHE, A, olER, 9FE, 7MY,
SFH g, &, FA Y 2 S5 B o5y T ,LlF/Al W= LiOJ/AlT
e e Tx2 B 5ol ey, ol g H = A2 ol T}

A TAARZEE FAL AT TY ARE ST e, 8 &9,
n| 3k E35) 44,356,429%. 0 WA ] ZEFE A ol Fo] ZEFR Aol 3R
L= =3 [Advanced Material, 6, p.677 (1994)]°] 7] A = o] Q= ~EPHAEE
oldl F A5, o At Ev] ~4-7HutE Y -9-U 3 d)oFHI(TCTA),

4.4 4"-E @ E (m-F ) o] =] E ] 3 o} (m-MTDATA),

1,3,5-E¢] 2=[4-G-Hd o d#d O}U] =) 3 d Al (m-MTDAPB), &3l 4d o] 313=
A LA a1 E-=pQl

=] ol d /5 v A Wl Al <2 &4 F(Polyaniline/Dodecylbenzenesulfonic acid) 3=

Z ) 3,4-o & A t] 22 E] @ #l)/E ] (4- 2~ E] #ll & ¥ ] o] E)(Poly(3,4-ethylenedioxy
thiophene)/Poly(4-styrenesulfonate)), 3 2] o} 'd ©/74 ¥ % &4}(Polyaniline/Camphor
sulfonic acid) H=+

g old §1/3 2] (4-22F] #ll = 3 Y] o] E)(Polyaniline/Poly(4-styrene-sulfonate)) &=
AHEE 5 ST

Ae s AREE IS F 24, obdobulAl f A4, €l 754,
Eg|sdtolrl f 54 Gol AbEE 4= ol om, A A HEam a1 A Al w7k

g gl
A% 5% AREE SAolE f5A), hE ek el E L o] o] F5 A,
WA P ole] fEA, HTEAR ¥ oo FRA, FEAE L o]

FEA, B =S oh ot E et ] v g L o] o] FEA, FF LA fEA,
gl el Aobol "al @ ole] FEA, ol wH = fEA, 85| S EAH B
W ol FEA ] F& HA Fol g 5 QoM AR T Wt ol
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[256] <Az 1> FeHE 1-19] Alx

H
BOH, O | O '
2
@,m Pd(0Ad, POy, HBF4 O‘ .
—»
I Pd{PPhg)y, KoCO3, KZCO;, DMF O K>C 03, DMF

1,4-dioxane/H,0

144 113

J 0J§<
O O cl B(pln)g 0 c:|
N Pdg(dba)g Xphos, Pd(PPhsh KaC03, l@
oD

KOAc, 1,4-dioxane 1.4-dioxane/H:0

141-2 1411 11

[257] 1) 3T E 1-1-42 A Z

[258] 2-F 22 4-5F 2 29 d)H E4H(2-chloro-4-fluorophenyl)boronic acid)
10.0g(57.4mM), 2,2'-tho] B & ¥ -1 1'-8] 7| d (2,2'-dibromo-1, 1'-biphenyl)
19.7g(63.1mM), Pd(PPh), 3.3g(2.9mM), K,CO; 15.9g(114.8mM)Z 1,4-dioxane/H,O
200mL/40mLell 591 3 2441 ZF E7-3FS T vhg-o] $HA ¥ - A 2o A
ST DCM 9l FE3H9 3L {7152 MgSO.= 7124171 3 3 A
%% 7|2 Sl & A A Y w22 A A2 E 213 3 (DCM:Hex=1:10)%

g A 3lo] H4 8132 1-1-4 16.62(80%)S & Tt

[259] 2) 3 E 1-1-39 A x

[260] 3}3HE 1-1-4 10g(27.7mM), Pd(OAc), 622mg(2 8mM), PCy;-HBFE, 2.0g(5.5mM), K
2CO3 7.7g(55.4mM)E DMA 100mLel =591 & 12A] 7F 87515 o), w50 $hA
F A2 FHTE DCME ¥ %—%E}JL 715 & MgSO,E A XA 71 %
3| H V|2 Gl E AT S A
A2 E 23 39)(DCM:Hex=1:10)& B A3} &4 3} 312 1-1-3 6.52(83%) S
A3tk

[261]  3) 3 E 1-1-29] A=

[262] 3}3HE 1-1-3 6.0g(21.4mM), 9H-7}H8}F=(9H-carbazole) 3.6g(21.4mM), K,CO,
5.9g(42.8mM)E DMF 100mLell 3591 % 12A]gF 85l o). vkg-o] ehA s &
A2 A F/F7e DCMe ¥ il F538H30 3L 7715 MgSO, & 71 &A1 71 &

% AA L
3| A 7|2 G E A AT i ES A

| I
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AR vE 12 3)(DCM:Hex=1:3)% A A3} 31 v g2 2 A A A sto] 224313 &
1-1-2 8.2g(90%)2 A AT}

[263] 4 FFE1-1-19 A=

[264] 3}3h= 1-1-2 8.2g(19.2mM), H] 2x(I] Y- 2} &) 1] B 2 (bis(pinacolato)diboron)
7.3g(28.8mM), PdCl,(dppf) 0.7g(0.9mM), KOAc 5.6g(57.3mM)= 1,4-dioxane
100mLel 531 F 24214 345N WG] S F Y2 SH S
DCM<& Yl &3 /7152 MgSO, 2 A7 £ 3] A SH7| 2 v &
A A o}oﬂv} HH-S- 52 Ael A2 E 18 3(DCM:Hex=1:3)Z g A8} 11
ek 2 A2 et B4 3= 1-1-1 8.5g(85%)= ¥ AT

[265]  5) FE 1-19 A=E

[266] 3}3HE 1-1-1 8.4g(16.1mM),
2-F 22 4,6-1]9|4-1,3,5-E 2] o} 2 (2-chloro-4,6-diphenyl-1,3,5-triazine)
4.7g(17.7mM), Pd(PPh), 0.9¢(0.8mM), K,CO; 4.5g(32.3mM) = 1,4-dioxane/H,0O
200/40mLof 391 F 24A| 7k ﬂﬁo}oﬂu} Hh3-o] A H T Ao A T
DCME& ¥ a1 —i,—ié}oh_ 7152 MgSO, & A=A 71 3 3] A zb'L7]f»'_ S RE=
A AR vhS &S Ae 2 alE 18 3)(DCM:Hex=1:3)% A4 #| 3}
HEhE R A A st B4 3= 1-1 8.2g(82%) S ¥ T

2671  “371 Al 19] 4] 9H-7Hi}E(9H-carbazole) A1 3171 3 12] T4 AE
AL-g-8tal 2- 5 2 2 -4,6-1] 9] d-1,3,5-E 2] o} % (2-chloro-4,6-diphenyl-1,3,5-triazine)
Al &7 & 19 5104 BE ARE 3 S-S Al @l shal Al x4 19] Al 29} 5L g
HHH o B Al zske] A3 E AS S e
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[274] A7 Az 19 A
2-F 22 4-5F 2 29 d) B E4H((2-chloro-4-fluorophenyl)boronic acid) T 4!
@4-E222-ZF 2 29 d) B E4H((4-chloro-2-fluorophenyl)boronic acid)E
AR5} a1 9H-7}HuHE(9H-carbazole) T2l 8H7] 3% 29] F1HA] AE AM&-3HaL,
2-F 22 -4,6-1]9|d-1,3,5-E 2] o} 21 (2-chloro-4,6-diphenyl-1,3,5-triazine) T 4l
St7] 329 A BE AFE S A S Al 9l etar Az 19] Alxef 5 U
W 08 A xdte] 82835 AS skt

2751 = 2]

EEx N
i ) A A B | BFHEE A T8
e

HNQ> N/*N\
2—4 d 44%
g
- 2.8
g D
2-11 8 .- 42%
U & =3 & o ?
i ; i
i N\ ST
NFNhu>
Cl
&
7 bk
2-14 | w0~ g - | 46%
& d Moed
O s
4, 4
D
2-18 | w0 i § ; | 43%
- 5
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[276]
")
2-27 | 45%
i N\
W cl
9-33 | 0 44%
O
- & O (“’@
o054 | [ SR 42%
9 b o0
: s
[277]

[278]
[279]

[280]

<Azd 2> 5= 3-3 A4

i
@ N R e
- » l
_ Cul, KPO,, %@
77N

Br trans-1,2-diaminocyclohexane,
33

1,4-dioxane, reflux

1) 35 3-39 A=

3-H 2% 1, 1-1lolHAld 3.7g(15.8mM), 9-3| € -9H,9'H-3,3"-1} o] 7} n} =&
6.5g(15.8mM), Cul 3.0g(15.8mM), E @ 21 2-t] o} 1] = Al o] Z &2 &) 2}
1.9mL(15.8mM), K;PO, 3.3g(31.6mM)= 1,4-=4F 100mLol =91 3 244 7+
ghetgith whgo] A ¥ 3 A Lol A {9 DCME ¥l

F7152 MgSO,= A ZEAZ 5 3| d 7] =2 & & AT whee
4

-

A7 Az 204 3-B 2 1,1 -dlol s d o)Al 817] 3% 39 FHA| AE
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A5} a1 9-9) J-9H,9'H-3,3'-1} o] Fhul = th Al B} 3 39] F7HA] BE A}-&3F
S At Az 20 A xS TUASUPH o B A xte] A5 E AS

A A F4 B A3 A | TE
Me
_— »
W
-4 Mo ey 83%
e 1: N\
> L A &
- LT
Q O3
37 8 ; 81%
s Be pas
Br @
[282]
R\

e
OO

3-31 | /S | 81%
w
&

3—32 a \ O @ O N\’t’ ] 80%
Br -
& HN v
'y 3
3-42 Q oy 399
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[283]

[284]
[285]

[286]
[287]

[288]
[289]

<Az 3> 3gh= 4-2 3H4

O O N
‘;' 1. n-BuLi, THF - 78 °C
CuI KsPO,, N 2. B(OMels
Br  frans- 1,2- dlarnlnocyclohexane

1,4-dioxane, reflux

‘;' (OH),

OO

Pd(PPh3)4, K2C0s, .‘
@TollEtOH.'HgO N

4-22

4-21

1) 3FE 4-2-29 A Z

2-H 2 5 U] Z[b,d]El 2 3 4.2¢(15.8mM), 9-3 'd-9H,9'H-3,3'-H}-o| 7} v} =
6.5g(15.8mM), Cul 3.0g(15.8mM), E @l -1 ,2-t] o} 1] = Ao ]ﬁit‘ﬂw
1.9mL(15.8mM), K3PO433g(31 6mM)E 1,4-5:AF 100mLol <1
skl vhgo] SbAE & Ao FHTY DCMe Bl
F715E MgSO, 2 &7 F 31" TV 2 v & Al AT dhe =2
ZAd A2 nE 13 3(DCM:Hex=1:3)% A A 8} 31 W gh2-2 2144
523 3HE 4-2-27.9¢(85%)2 AT}

2) 3 E4-2-19 A E

3}3HE 4-2-2 8.4g(14.3mmol) ¥ THF 100mLE ¥ &3 845 -7
n-BuLi 7.4mL(18.6mmol) & 7}8}$1 31 A 2o A 1A ZF L k&Sl o), wE
L35 Eudl 1) ]E 4.8mL(42.9mmol)S & 7}5F3] a1 Al 2-of A

ksl k3ol SbARE & A Lo A FHFY DCMS Hal 755
7152 MgSOLE 712X 7 2 31" SV =2 G & A At W3 &2
Ad A 2rtE 28 3(DCM:MeOH=100:3)2. & A A| 3% 31 DCM O &
AAAste] A5 5HE 4-2-13.9g(70%)2 DAL}

3) 3 E 429 A=

313 4-2-1 6.7g(10.5mM), o}o] 2 =14l 2.1g(10.5mM), Pd(PPhs),
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Sl/EtOH/H,O 100/20/20 mLol] =<1
oA THT DCMe Wil

A 7|2 & A AR

e

606mg(0 52mM), K,CO; 2.9¢(21.0mM)E = F
12A]Z_]’§"ITO]’O:”4' Hhgo] ehAy & A&
ﬂ%% O}OIU— F 7158 MgSO,E A Z2A1 7]+ 3
& Ad A2 ntE 78 3(DCM:Hex=1:3)
% 0}04 52 3} 3H 5 4-2 4.9g(70%) S

<Az 4> 33 E 4-3 A
&71 Azl 300 A4 ofo] Q.52
Al elskar 31t 2-29] Al 2ok ELF

(83%)e A3t
A7) Az 1 WA Azl 4 2 37 1WA 30 71 A1 Shgt= o] £ 9] v A
shgt= % A Alzde) 71 A" Bl 3 v 7bA] 2 Azt T
SH7l 42 5% FAH 33=2 IHNMR A5 2 FD-MS A&

serE ol BYE S-S el e 5 Aok

o2 AL

A4
HAL Al 4-ofo] @ k-1 1-nlol H & AR AE
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0 Al 2ol B A 5 E 43

[291]

[292]
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[294] [3%4]
33t = 'H NMR(CDCl;, 200Mz)
HE
1-1  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (7H, m), 8.19 (1H, d),

7.94 (1H, d), 7.50-7.70 (13H, m), 7.35 (1H, t), 7.16-7.20 (2H, m)

6= 9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36(8H, m), 7.91-7.94
(2H, v), 7.91-7.94 (2H, t), 7.64-7.75 (7H, m), 7.35-7.50 (11H, m), 7.16 (1H,
)

8= 9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (7H, m), 7.89-7.99
(3H, m), 7.64-7.77(7TH, m), 7.35-7.52 (11H, m), 7.16 (1H, ©)

0=9.08 (1H, d), 8.98 (1H, d), 8.62 (1H, d), 8.22-8.36 (9H, m), 7.91 (1H, d),
7.64-7.75 (10H, m), 7.41-7.52 (13H, m)

1-8

8=9.08 (1H, d), 8.98 (1H, d), 8.27-8.36 (8H, m), 8.13 (1H, d), 7.99 (1H, d),
7.89 (2H, ), 7.64-7.77 (9H, m), 7.41-7.52 (13H, m)

I-11

0= 9.60 (1H, d), 9.27 (1H, s), 9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d),
8.27-8.37 (10H, m), 7.94-7.99 (3H, m), 7.64-7.77 (9H, m), 7.50-7.52 (9H,
m), 7.35 (1H, t), 7.16 (1H, t)

1-14

0= 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (9H, m), 7.64-7.99 (12H, m),
7.50-7.54 (7TH, m), 7.31-7.39 (2H, m), 7.16 (1H, t)

1-18

6= 9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (8H, m), 8.13-8.19
(2H, m), 7.89-7.99 (4H, m), 7.50-7.70 (19H, m), 7.35 (1H, 1), 7.16-7.20
(2H, m)

1-20

6= 9.8 (1H, d), 8.98 (1H, d), 8.54 (1H, d), 8.27-8.36 (9H, m), 8.13-8.19
(3H, m), 7.99 (1H, d), 7.89 (2H, s), 7.50-7.70 (22H, m), 7.20 (1H, t)

1-27

0=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (8H, m), 7.94 (1H, d),
7.88 (1H, s), 7.49-7.74 (14H, m), 7.35-7.38 (2H, m), 7.16 (1H, t), 1.69 (2H,
5)

1-31

0=9.08 (1H, d), 8.98 (1H, d), 8.55 (2H, d), 8.27-8.36 (7TH, m), 8.12 (1H, d),
7.94 (2H, d), 7.50-8.34 (17H, m), 7.35 (2H, t), 7.16 (2H, t)

1-33

6=19.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.36 (6H, m), 8.27 (1H, d),
8.19 (I1H, d), 7.94 (1H, d), 7.50-7.70 (19H, m), 7.35-7.40 (2H, m),
7.16-7.20 (2H, m)

1-35

0=9.08 (1H, d), 8.98 (1H, d), 8.55 (2H, d), 8.27-8.36 (7TH, m), 7.94 (2H, d),
7.50-7.70 (17H, m), 7.35 (2H, t), 7.26 (1H, d), 7.16 (2H, t)
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1-40  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.36 (7H, m), 7.94-7.98
(2H, ©), 7.84 (1H, d), 7.64-7.70 (4H, m), 7.50-7.54 (8H, m), 7.31-7.39 (3H,
m), 7.13-7.16 (2H, m)

1-46  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.45 (1H, d), 8.27-8.36 (7H, m),
8.05 (1H, d), 7.93-7.94 (2H, d), 7.49-7.70 (13H, m), 7.33-7.35 (2H, m),
7.16 (1H, ©)

1-49 |6=9.08 (1H, d), 8.98 (1H, d), 8.36 (4H, s), 8.27 (1H, d), 8.00 (2H, s),
7.37-7.75 (29H, m)

1-51  |6=9.08 (1H, d), 8.98 (1H, d), 8.54 (2H, d), 8.27-8.36 (7H, m), 7.94-7.99
(4H, m), 7.50-7.70 (17H, m)

1-54  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.38 (4H, 1), 8.27 (1H, d),
7.89-7.99 (5H, m), 7.61-7.77 (15H, m), 7.35-7.52 (11H, m), 7.16 (1H, t)

1-60 |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.8.34 (4H, m), 8.13-8.19
(2H, m), 7.35-8.05 (27H, m), 7.16-7.20 (2H, t)

1-63  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.34 (3H, m), 8.13-8.19
(2H, m), 7.94 (1H, d), 7.80-7.84 (4H, m), 7.49-7.70 (17H, m), 7.35-7.40
(2H, m), 7.16-7.20 (2H, m)

1-68  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.36 (SH, m), 7.89-7.99
(4H, m), 7.31-7.77 (21H, m), 7.16 (1H, t)

1-70  |86=9.27 (1H, ), 9.08 (1H, d), 8.98 (1H, d), 8.79 (1H, d), 8.55 (1H, d),
8.27-8.36 (8H, m), 8.15 (1H, d), 7.89-7.99 (3H, m), 7.64-7.77 (11H, m),
7.35-7.52 (9H, m), 7.16 (1H, t)

1-71  |86=9.08 (1H, d), 8.98 (1H, d), (1H, d), 8.23-8.34 (4H, m), 7.89-7.99 (7H,
m), 7.35-7.77 (18H, m), 7.16 (1H, t)

1-80 |6= 9.08 (1H, d), 8.98 (1H, d), 8.55-8.56 (2H, d), 8.27-8.38 (4H, m),
7.91-7.94 (3H, m), 7.38-7.81 (23H, m), 7.16 (1H, ©)

1-89  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.13-8.34 (6H, m), 7.89-7.99
(4H, m), 7.35-7.79 (19H, m), 7.16-7.20 (2H, t)

24 |8=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.42 (6H, m), 8.27 (1H, d),
7.89-7.99 (3H, m), 7.64-7.77 (7TH, m), 7.35-7.52 (11H, m), 7.16 (1H, t)

2-11  [8= 9.60 (1H, d), 9.27 (1H, s), 9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d),
8.27-8.42 (10H, m), 7.89-7.99 (3H, m), 7.64-7.77 (9H, m), 7.50-7.52 (9H,
m), 7.35 (1H, 1), 7.16 (1H, ©)

2-14  |5= 8.98 (1H, d), 8.55 (1H, d), 8.27-8.42 (9H, m), 7.64-7.99 (12H, m),
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7.50-7.54 (7TH, m), 7.31-7.39 (3H, m), 7.16 (1H, t)

2-18 [8=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.8.42 (8H, m), 8.13-8.19
(2H, m), 7.89-7.99 (4H, m), 7.50-7.77 (19H, m), 7.35 (1H, t), 7.16-7.20
(2H, t)

2-27 |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.27-8.42 (8H, m), 7.94 (1H, d),
7.88 (1H, s), 7.50-7.70 (14H, m), 7.35-7.38 (2H, m), 7.16 (1H, t), 1.69 (2H,
5)

2-33  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.42 (6H, m), 8.27 (1H, d),
8.19 (I1H, d), 7.94 (1H, d), 7.50-7.70 (19H, m), 7.35-7.40 (2H, m),
7.16-7.20 (2H, t)

2-54  |6=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.34-8.42 (4H, m), 8.27 (1H, d),
7.89-7.99 (SH, m), 7.61-7.77 (15H, m), 7.35-7.52 (11H, m), 7.16 (1H, t)

2-89 [86=9.08 (1H, d), 8.98 (1H, d), 8.55 (1H, d), 8.42 (1H, s), 8.30-8.47 (3H, m),
8.13-8.19 (2H, m), 7.89-7.99 (4H, m), 7.35-7.77 (19H, m), 7.16-7.20 (2H,

m)

33 |8= 8.55 (1H, d), 8.30 (1H, d), 8.21-8.13 (3H, m), 7.99-7.89 (4H, m),
7.77-7.35 (17H, m), 7.20-7.16 (2H, m)

34 |d= 855 (1H, d), 8.30(1H, d), 8.19-8.13(2H, m), 7.99-7.89(8H, m),
7.77-7.75 (3H, m), 7.62-7.35 (11H, m), 7.20-7.16 (2H, m)

3.7 |8=8.55 (1H, d), 8.31-8.30 (3H, d), 8.19-8.13 (2H, m), 7.99-7.89 (5H, m),
7.77-7.75 (5H, m), 7.62-7.35 (14H, m), 7.20-7.16 (2H, m)

3-31  |d= 8.55 (1H, d), 8.30 (1H, d), 8.21-8.13 (4H, m), 7.99-7.89 (4H, m),
7.77-7.35 (20H, m), 7.20-7.16 (2H, m)

3-32  |6= 8.55 (1H, d), 8.30 (1H, d), 8.21-8.13 (3H, m), 7.99-7.89 (8H, m),
7.77-7.35 (17H, m), 7.20-7.16 (2H, m)

42 |d = 8.55(1H, d), 8.45(1H, d), 8.30(1H, d), 8.19(1H, d), 8.13(1H, d),
8.00~7.89(6H, m), 7.77(2H, m), 7.62~7.35(15H, m), 7.20~7.16(2H, m)
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[295]

[296]
[297]

[298]

[3£5]

FD-MS

Mné‘g

314 |FD-MS
=
1-1

m/Z: 62423 (C45H28N4:62475) 1-3 m/Z: 70026 (C51H32N4:700.85)

1-4  |m/z=700.26 (Cs;H3,N,=700.85) 1-7  |m/z=776.29 (Cs;H3sNs=776.94)

1-8 m/Z: 77629 (C57H36N4:776.94) 1-11 m/Z: 85031 (C63H38N4:85103)

1-14 |m/z=776.29 (C5;H;sN,O=776.94) | 1-18 |m/z=865.32 (Ce;:H3;:N-=866.04)

1-20 |m/z=915.34 (Cs;HuNs=916.10) 1-27 |m/z="740.29 (Cs;H3N.,=740.91)

1-31 |m/z="789.29 (Cs5;H3sNs=789.94) 1-33 |m/z="789.29 (C5;H3sNs=789.94)

1-35 |m/z="789.29 (Cs5;H3sNs=789.94) 1-40 |m/z="714.24 (C5;H;N,0=714.83)

1-46 |m/z=730.89 (Cs{H3N.5=730.89) | 1-49 |m/z=778.31 (Cs;H3sN.,=778.96)

1-51 |m/z="724.26 (C5;H;,N,=724.87) 1-54 |m/z=852.33 (Ce;:HyN.,=853.04)

1-60 |m/z=894.28 (CesH3sN,S=895.10) | 1-63 |m/z=762.28 (CssH:.N.,=762.92)

1-68 |m/z=790.27 (Cs;H3.N,0=790.93) | 1-70 |m/z=850.31 (Ce;H33sN.,=851.03)

1-71 |m/z=699.27 (C5;H33N,S=699.86) | 1-80 |m/z=737.28 (CssH3sN;=737.91)

1-89 m/Z: 71027 (C54H34N2:710.88) 2-4 m/Z: 70026 (C51H32N4:700.85)

2-11 |m/z=850.31 (Ce;H3sN,=851.03) | 2-14 [m/z=790.27 (Cs;H3.N,0=790.93)

2-18 |m/z=865.32 (Ce;:H3oNs=866.04) | 2-27 |m/z=740.29 (Cs,H;sN.,=740.91)

2-33 |m/z=789.29 (C5;H3sNs=789.94) | 2-54 |m/z=852.33 (Ce;:H4N.,=853.04)

2-89 |\m/z=710.27 (C54H34N2:710.88) 3-3 m/z=560.23 (C42H28N2:56070)

3-4  |m/z=560.23 (C4,HN,=560.70) 3-7 |m/z=636.26 (C4sH;N,=636.80)

3-31 |m/z=636.26 (C;sH:,N,=636.80) | 3-32 |m/z=636.26 (Cs;sH:,N,=636.80)

4-2  |\m/z=666.84 (CisH;)N,=666.21)

<3 1>-77] g o] Az}

1,500A ¢] 57 & ITO(Indium tin oxide)7} B4 € ¥ F¢] 7] ¥-&
Z5oE AHEHT. ST Al F o] Eub oAl E, Wl Bk, o] A
o AR 239 Al FH S s 71 ZA ] F UV(Ultraviolet) A 74 7| UvVE
o] £-3}o] 5%-7F UVO(Ultraviolet ozone)#| €] 3} 1 t}. o] - 7| &S =g} =0}
AAZNPT)E o] A7 T, A-FAEf ol A ITO A g4 2 Zut A A E ¢ 38
Zdtznt A E sto], 771528 AF2 A 2 o] Fehit.

A7 110 58 A=(F=H el 3 55A AE 4%

2-TNATA(4,4’ ,4”-Tris[2-naphthyl(phenyl)amino]triphenylamine) & 3 4~

2
T
[e)

S A

2 [ ofy
R
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[299]

[300]

[301]

[302]

NPB(N,N’-Di(1-naphthyl)-N,N’-diphenyl-(1,1’-biphenyl)-4,4’-diamine) &
FAA R
9o =S o) o] A AT A AT WP s AER 3}7] 5z
69 71 A1 ¥ 51812 19] $}3HE-§ 400A F23ES AL =2
s 2 FA L 1% =5k FAEH
BCP(bathocuproine)Z 60A %238} & T
Zaaholc) Ao 2 A% 2 gl o Eed
LiPE 104 $72 3350 A4 $9% ¢ A% F,
LFVEAD =52 1,200A9] FA 2 FHto] &5 F4FomN F7] A
w2 Az,
S, OLED 44 Al 4ol 8 8.8 2.5 #7] HE2 & A% 8 247 106-10¢

T

shol 4 115 %35 A A5kl OLED Al 2fo] A}&5}1v).

O
_EL
X

o .
2
P
>

3
=

A1) ol A2t {71 AA WG Aol ko] ®Alo] o] 2 A12] M7000.0. 2
AA LFELEALS S35 o, 1 54 AR5 7HR| 31 W AFo] A A ALl A
A 2 AN S A AE(M6000)E E-8l 7= 3] 571 6,000 cd/m? & W], Top s
S48k

b o) upe}l Al 2 §7] g Axke] s w3 a s, A A 35 (CIE),
THE SAS A= 8] % 63 2t
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[3£6]
B2 | T EAYV| Efed/ | MR y) | TE(Tw)
= ) A)
A Al 1 1-1 4.66 71.1 (0.248,0.711) 271
A Al 2 1-3 4.31 79.2 (0.246, 0.717) 297
A Al 3 1-4 4.45 72.8 (0.251,0.718) 315
A Al 4 1-7 4.67 71.2 (0.251,0.714) 288
A Al 5 1-8 4.66 71.2 (0.251,0.714) 302
Ao 6 1-11 4.35 79.2 (0.241,0.714) 261
2A] e 7 1-14 4.33 74.2 (0.241,0.714) 221
2] of 8 1-18 4.69 69.2 (0.231,0.712) 179
Ao 9 1-20 4.41 68.4 (0.246,0.717) 176
A Al 10 1-27 4.11 72.2 (0.231,0.711) 211
2AL ] 11 1-31 4.45 72.8 (0.251,0.714) 189
2 Al 12 1-33 4.66 71.1 (0.248,0.711) 196
2 Al 13 1-35 4.32 71.5 (0.251,0.713) 199
2 Al 14 1-40 4.67 71.2 (0.251,0.714) 201
A Al 15 1-46 4.38 76.4 (0.241,0.711) 200
A Al 16 1-49 4.66 71.1 (0.241, 0.715) 175
2A] e 17 1-51 4.33 75.2 (0.247,0.727) 227
A Al 18 1-54 4.13 79.2 (0.247, 0.727) 355
A A4 19 1-60 4.66 71.2 (0.251,0.714) 187
A Al 20 1-63 4.38 76.4 (0.241,0.711) 171
2 Al 21 1-68 4.41 75.8 (0.231,0.711) 332
2 Al el 22 1-70 4.67 71.2 (0.251, 0.723) 320
A Al 23 1-71 4.31 79.2 (0.246, 0.717) 243
2 Al el 24 1-80 4.36 78.9 (0.242,0.713) 239
2 Al o 25 1-89 4.69 66.2 (0.231,0.712) 130
A Al 26 2-4 4.32 78.3 (0.241,0.711) 310
2 A] o 27 2-11 4.41 75.8 (0.231,0.711) 249
A Al ] 28 2-14 4.42 75.7 (0.251,0.714) 221
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A Al 29 2-18 4.45 72.8 (0.251,0.714) 176
A Al 30 2-27 4.48 70.2 (0.241,0.714) 206
A A4 31 2-33 4.69 77.2 (0.243,0.714) 192
2 Al e 32 2-54 4.66 71.2 (0.251, 0.724) 340
2 Al o 33 2-89 4.83 65.9 (0.233,0.703) 125
H]alef | 3-3 5.21 57.0 (0.247,0.727) 85
H] ale] 2 3-4 4.75 51.2 (0.254, 0.724) 79
H]ale] 3 3-7 4.48 55.2 (0.241,0.714) 86
H] 3le] 4 3-31 4.75 51.2 (0.264, 0.723) 71
Hlale] 5 3-32 4.48 50.2 (0.221,0.712) 89
Hlalel 6 4-2 4.83 61.9 (0.233,0.703) 121
H| nl¢] 7 Ref. 1 5.14 48.9 (0.246, 0.717) 40
H]ale] 8 Ref. 2 5.26 47.6 (0.255, 0.698) 31
Hlalel 9 Ref. 3 5.64 43.9 (0.236, 0.696) 20
Hlalel 10 Ref. 4 5.54 45.9 (0.246, 0.686) 26
H] e 11 Ref. 5 4.71 66.8 (0.223, 0.693) 135
H]alef] 12 Ref. 6 4.96 64.1 (0.231,0.703) 111
304] o % o
D 0 B,
&rid, oo g Uy
& b D)

Ref. 1 Ref. 2 Ref. 3 Ref. 4

Ref.§ Ref. 6



73

WO 2019/245263 PCT/KR2019/007335

[305]
[306]

[307]

[308]

[309]

[310]

[311]

ATl 25571 WG Akl AR

1,500A ¢] 57 & ITO(Indium tin oxide)7} B4 € ¥ F¢] 7] ¥-&
Za R ARSI S Al H o] B ofAllE, M Bk, o] AT
o EAR 259 Al H & 3haL 12 A 71 F UV(Ultraviolet) A 78 7] ol A UV E
o]-g3lo] 5H-7F UVO(Ultraviolet ozone)H Bl 3t A}, o] & 7| H-E Zel =}
AAZIPT)E o] FAIZ] F, X2 Ef ol A ITO A& 2 2kt A A & 9 &
Eetznt A2l & s, /U538 AT G = o]l

A7 1TO 798 A==l 55N 43 4T
2-TNATA(4,4’ ,4”-Tris[2-naphthyl(phenyl)amino]triphenylamine) & 3 4~
NPB(N,N’-Di(1-naphthyl)-N,N’-diphenyl-(1,1’-biphenyl)-4,4’-diamine) &
G Z

T1 9ol BFFE TS ol E XF FHAIAT SFFE, 5] 3% 79
71 A&k vkl ol S 2ER 5t7] R 70l 71 A E 384 19 EtE T @
st7] 35 700 71 A E 38 29 QEL% s Epre -mixed3d}to] ofv] =3}
stite] F ol A 400A T2 AL, 54 1 HE 2 A In(ppy), 2 T
T 1% Fom = sto] FABIAL o] F AT AAFOoR
BCP(bathocuproine)Z 60A F2381% o1, 1 9ol AR} =450 2 Alg3 Z 200A
Z 2T mpx| g o 7 AR} 4E Yol 2l F = F 2 gFo] =(lithium fluoride:
LIHE 10A T2 S35t A 45 P4 5, A T 5 el
AFH (Al 2 1,200A9] FA R FAEt] &5 FAATo2H f7] WA
Wag 2AHE Az ST

3, OLED &=AF Al Zfel] A3 W& #7] 3t =2 AR B2 47 10610
torr BFoll A X1 & <53} A Al 6Fo] OLED A| 2ol AR-&3F3A Tt

719k ol AlAtE F7] A wg Axpel] tisto] WAfo]o] 2:AFe] M7000.2 &
A EFELSEAE S SASA oM, 1 54 A E 7HA AL WAafo] ol 2 ALof A
71474 S8R (M6000) = 53l 715 #157F 6,000 cd/m® & 9, TS

k]

o o};

= =3}
%3

OE
o|

ElOr'

A 2
_1

jﬁ RN

, o %
2 0

whet Az 7] S axbe] FE A 3 s s, A E(CIE),
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[312] [327]
ubag2sl | HvlE | FE A EECd] MFAIXyY) | TH (T
= V) IA) )
Ao 40 | 1-4:3-3 1:8 4.73 542 |(0.233,0.714) | 338
2 Al el 41 1:5 4.71 572 | (0.243,0.714) | 344
2 A] o 42 1:2 4.38 764 | (0.241,0.711) | 428
A Al 43 1:1 4.45 72.8 | (0.251,0.714) | 411
2 A] o 44 2:1 4.66 71.1 | (0.241,0.711) | 389
2 A] o 45 5:1 4.32 68.3 | (0.241,0.711) | 333
A Al 46 8:1 4.21 67.0 | (0.247,0.727) | 325
Ao 47 | 1-70: 34 1:2 4.38 76.4 | (0.241,0.711) | 439
A Al 48 1:1 4.45 72.8 | (0.251,0.714) | 422
A Al ] 49 2:1 4.66 71.1 | (0.241,0.711) | 400
2 Al ef 50 | 1-68 : 3-7 1:2 4.33 742 | (0.241,0.714) 462
A Al 51 1:1 4.42 722 | (0.231,0.711) | 453
A Al 52 2:1 4.66 712 | (0.251,0.714) | 428
Ao 53 [1-54:3-31| 1:2 4.31 79.2 | (0.246,0.717) | 486
A A ¢ 54 1:1 4.42 75.7 | (0.251,0.714) | 458
A Al 55 2:1 4.66 71.1 | (0.241,0.711) | 436
Ao 56 [2-54:3-32 | 1:2 4.33 752 | (0.247,0.727) | 469
A Al 57 1:1 4.48 702 | (0.241,0.714) | 443
A Al <] 58 2:1 4.69 69.2 | (0.231,0.711) | 418
Ao 59 | 1-54: 1:2 4.33 752 | (0.247,0.729) | 579
A e0 | 4105 1:1 4.48 702 | (0.241,0.718) | 446
2 Al 61 2:1 4.69 69.2 | (0.231,0.717) | 425
Aol 62 | 1-54: 1:2 4.33 752 | (0.247,0.723) | 520
Ao 63 | 4106 1:1 4.48 702 | (0.241,0.712) | 482
2 A o 64 2:1 4.69 69.2 | (0.231,0.716) | 443
2 Alell 65 | 1-54:4-2 1:2 4.35 792 | (0.241,0.714) | 499
A Al 66 1:1 4.41 75.8 | (0.231,0.711) | 491
A Al 67 2:1 4.67 712 | (0.251,0.714) | 440
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