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AHEF S Af-oll= Al 13 =0 Ah=olal A 24 =0] of = 5= QT

[122] F71 552 Al 17 =(120) Aol =3}

A2 AT US(130), T TE5(140),
933 3(150), AAFES(160) R AR A F(170)08 £33 5= Ut} o)),
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o] FdHA

=

13
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=
=

=

[e)

, 1

o] A& A A]

1344 2]
T1 %k, B2 2 31554 (mobility, Al E4]

7

B Z2Z(151)

=

1

ko)
-

3

=
P

[}
X1 ¥ (sub)

[e]

A £]

w3
]

=
R

(160)
=

=

%l-

=
[S3D)
=

[e)

(150)

J 2} ] A]

s

Es

=

2] of 14 4] level

olol &

[e}
W= A (band gap), 11714
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=
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A

A}
p=d}
=
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[125]
[126]
[127]
[128]
[129]
[130]
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[131]

[132]

[133]

[134]
[135]

[136
[137
[138
[139

—t e e

[140]
[141]

[142]
[143]
[144]

[145]
[146]

14
Exl o7 gl= §7) A7 AAE AT

EoE AR dZ2A, E 2 Y] frleESed Y] EeA (HE
FAE = S BF iz o) Bfteol 29 H A H = AlE
5ACE sk #7174 E Al e

E IS AV AU 74 E Rk Aol g Al H A2
HaZe o) A& a5k Ao E 2ot AARA & Al

e SN 7] F71 A7 aA = /717, 7713 FA A,
F7VHEZA, F7IENX 2E | 5G] i WA 2 gl T A o) B el
A 508 dh= AAZAE B g oM Ale g, oo, A2 A= A A
= gl fFA SR 5= 2lem, ol Sl o5 T4 @], PDA,
AL, PMP, 2] .32, Ul Al o) A, A4 7], 248 TV, 48 A7 H 5 28

AAAA B E3G

(g4 4 1]

ubgd o)) wh 815H2] ()& FA ¥ 3= 332 (final product 1)< 3}7] §H-§-2]
p

Ar' Pd,(dba), / PPh,
HN
\Ar2 NaO¢-Bu / Toluene
Sub 1 Sub 2 Final Products

*Hal=halogen (F, CI. Br, I)

Sub 184 ol A
HESA] 19] Sub 1€ 317] BES4) 2] whg- A ol ol e G 5 9o ofof
45 AL opu.

<24 25 Lo| el A gto] ol 45
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[147]
. O\E.”o PdCl,(dppf) Pd(PPhs),/ NaOH
oo KOAc / DMF THF / H,0
Sub 141
[148]

[149] Sub 1-1 $A g A]
[150]

(R1)n " R > HCl/Acetic acid
R4 .
R® R
Sub1-1(1) Sub 1-1(2) Sub 1-1(3)
[151]
[152]  1)Sub 1-1-1¢] §HA4
[153] @ ‘ 0
= i o I » S
D = 2 e o D)
W,
Sub 1-1(1)-1 Sub 1-1(2)-1 Sub 1-1(3)-1 Sub 1-1-1
[154]

[155] Sub 1-1(1)-1 (56.6g, 200 mmol)Z} Sub 1-1(2)-1(42.9g, 200 mmol)-& THF®] =<1
Foll, &9 255 78 °CE Y341, n-BuLi (2.5 M in hexane)& d % 3]
A7k BB Lol A 4A L B A AT whEo] FAE Y
HE-3-E-8 H,00] ¥ quenching A 71 ¥ k&5 o] & A A shal 2t 3 2,
F71 8 E w5ste] AAdE AL =S A AZ2nfE T3 E o] &35}
52 5te] Sub 1-1(3)-1S 75.4g 8 AT, (528 90%) L 5 Sub 1-1(3)-1(75.4¢,
180mmol)®l] HC13} Acet1C acidE € 31 80°Col| A 1A gF kA 71T} HE-S-0)
SAEA g Z 778 E sEete] AE A =S EH
ARvtEIRHE 0]%0}04 2] 5] Sub 1-1-12 66.4g 2 AT} (78 92%)

[156]

[157]  2)Sub1-1-29] 34

[158] ) ) SNee N
PG e e
Sub 1-1(1)-1 Sub 1-1(2)-2 Sub 1-1(3)-2 Sub 1-1-2

[159]

[160]  Sub I-1-13} F L3 4R 0 2 Sub 1-1-25 64.9¢ A At} (558 90%)
[161]
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[162]
[163]

[164
[165
[166
[167

—t e e

[168]

[173]

[174]
[175]

16

3) Sub 1-1-3¢] 34

e

Sub 1-1(1)-1

Sub 1-1(2)-3

o<W
-G

PCT/KR2016/001239

@.@
S
Dates

Sub 11-3

HCl/Acetic acid

Sub 1-1(3)3

Sub 1-1-17} F A3 4 © & Syub 1-1-32 63.5g A A} (78 88%)

[3F3L: Subl-1(2)9] 4]

O/ 1] (|)| Pl 0/
HO o  FC-{-0-§CFs FCp- CI_O_B(OH)Z o~
- a WG
Et;N / CH,Cl, K4POQ, / Pd(PPh;), cl
1,4-Dioxane 2
®1n (R')n R RO
Sub 1-1(2)-A Sub 1-1(2)-B Sub 1-1(2)-C
o) o]
OH methanesulfuric acid
NaOH/H,O/MeOH .
- O WO
n(R) (REm n(R") (REm
Sub 1-1(2)-D Sub 1-1(2)

Sub 1-23H4] o A]
1) Sub 1-2-19] 34

>
D . W
Q'O o o o

Sub 1141

KOAc / DMF

&,

PdClz(dppf) O’O

‘O

-

Sages

Sub 1-21

Sub 1-1-1 (56.13g, 140 mmol)-S- DMF 980mL ©I] =<1 $-oI|, Bispinacolborate (39.1
g, 154 mmol), PdCl,(dppf) = 11| (3.43 g, 4.2 mmol), KOAc (41.3 g, 420 mmol)=

SA T E H7FeE & 24 A ZF alHE &
AARe AR RelF T

2) Sub 1-2-29] A

|, Do) 2 8}3HES silicagel column 2
B ol E 335 Sub 1-2-12 45.1g (61%)F o}

=i
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[176]

[177]
[178]

[179]
[180]
[181]

[182]

[183
[184
[185
[186

[187]

[188]
[189]

0o
0% ;;8

Sub 1-1-2

#4}7] Sub 1-2-13}
43.4g (63%)S AUt}

3)Sub 1-2-39] A

Q.O o

Sub 1-1-3
A7) Sub 1-2-17 53+ 21 3 v
(60%)S LAt

Sub 1 T4 o A]
1) Sub 1(1)ﬂ 3 4]

ﬂ?

Sub 1-2-1

T A9

PCT/KR2016/001239
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O3
9
495 % gn

Sub 1-2-2

PdCl,(dppf)

KOAc / DMF

WS M Ho)lE 3}13E Sub 1-225

Bt

Sub 1-2-3

PdCIz(dppf)

KOAc / DMF

& A BeolE 213k= Sub 1-2-35 41.4¢

&
O'@ O Br

Sub 1(1)

Pd(PPh3)4 I NaOH

THF/ H,0

Sub 1-2-1 (39.4g, 80 mmol), THF 360 mL, 1-bromo-4-iodobenzene (23.8g, 84
mmol), Pd(PPh,), (2.8g, 2.4mmol), NaOH (9.6g, 240mmol), = 180 mL% A7hek =,
WRESHF AT HE-g-o] $HR H W ether?t 2 FE3 T 77]5& MgSO.=
Azetan 5HF T ALE G A AR A e s

28.8g (69 %) A ATt

| &£ silicagel column 2

2) Sub 1(2)9]
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[190] O CO
.O Br Pd(PPh;), / NaOH .
o~ CO BT RS I
Q.O B\Oi [ O THF / H,0 Q.O O
Sub 1-2-2 Sub 1(2)

[191] Sub 1-2-2 (39.4g, 80 mmol), THF 360 mL,
2-bromo-7-i0do-9,9-dimethyl-9H-fluorene(33.5g, 84 mmol), Pd(PPh;), (2.8g,
2.4mmol), NaOH (9.6g, 240mmol), = 180 mL-S F7}3F 5 A7) Sub 1(1)3} 5 3
A& FallA A ES 32.6g (64 %) D AT

[192]  3)Sub 1(3)2] T4

[193]
e . ()
Q . . Pd(PPh3)4INaOH O. O Q
Bf\:t | 11-IFIH20 OO.O
o ub 1- Sub 1(3)

[195] Sub 1-2-3 (39.4g, 80 mmol), THF 360 mL, 2-bromo-8-iododibenzo[b,d]thiophene
(32.7g, 84 mmol), Pd(PPh;), (2.8g, 2.4mmol), NaOH (9.6g, 240mmol), & 180 mL-&
H7Fe 7, 871 Sub 1(1)# & A3 A i 2 Tl A =23 32.62 (65%)
DA

[196]

[197] Subl«loi E} I o, ofef FHg B = A2 ot

[198] ® >,
OQO OQO Y oy OO
05 T TR gphoQ

159 N o
Sub 1(5) Sub 1(6) Sub 1(7) Sub 1(8)

[200]
" ST
TOO - s - OO,

Sub 1(9) Sub 1(10) Sub 1(11) Sub 1(12)
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Q'@ Yo

[202]

[203]

[204]

[205]

Sub 1(13)
-0
L0
495
Sub 1(21)
®,
Q O.@ cl

Sub 1(25)

Sub 1(14)

Qi'zih.'ﬂi!
D)

Sub 1(15)

PCT/KR2016/001239

Qiiaih.'ﬂii
O

Sub 1(16)

0 £ s P
O/ . ) QO )
- , ,

Sub 1(18)

Q.@ o

Sub 1(22)

4i'§ik'ﬂ‘il
0.0 al

Sub 1(26)

L0
S0

Sub 1(23)

L0
405

Sub 1(24)
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[206] [3E1]
ohobi FD-MS ohob g FD-MS
Sub 1(1) | m/z=520.08(CastlesBr=521.4 | Sub 1(2) | m/2z=636.15(CyuteoBr=637.61)
5)
Sub 1(3) | m/2=626.07(CaatlosBrs=627. | Sub 1(1) | m/z=596.11(CyitasBr=597.51)
59)
Sub 1(5) | m/z=400.10(CsH;;C1=400.9 | Sub 1(6) | m/2=400.10(CsH;,C1=400.90)
0)
Sub 1(7) | m/z=400.10(CoH;7C1=400.9 | Sub 1(8) | m/2z=400.10(CsH;7C1=400.90)
0)
Sub 1(9) | m/2=520.08(Cast1Br=521.4 | Sub m/2=636 . 15(CyateoBr=637.61)
5) 1(10)
Sub m/z=626.07 (Cy1HasBrs=627. | Sub m/z=596 . 11(Ca1HasBr=597.54)
1(11) 59) 1(12)
Sub m/z=400. 10(CoH,C1=400.9 | Sub m/2=400. 10(C5H,,C1=400.90)
1(13) 0) 1(14)
Sub m/z=400. 10(CxH;,C1=400.9 | Sub m/2=400. 10(CsH;7,C1=400.90)
1(15) 0) 1(16)
Sub m/z=520.08(Casll2Br=521.4 | Sub m/2=636 . 15(CyulleoBr=637.61)
1(17) 5) 1(18)
Sub m/z=626.07 (CyiHasBrs=627. | Sub m/z=596 . 11(C41HasBr=597.54)
1(19) 59) 1(20)
Sub m/7=400.10(CaH,C1=400.9 | Sub m/7z=400. 10(C2M:,C1=400.90)
121) 0) 1(22)
Sub m/z=400. 10(CxH;,C1=400.9 | Sub m/z=400. 10(CsH;7,C1=400.90)
1(23) 0) 1(21)
Sub m/z=476.13(Casll2C1=476.9 | Sub m/z=477 . 13(CaullogCIN=477 .9
1(25) 9) 1(26) 8)
[207]
[208]  Sub2 @A <A
[209]  HbS2] 19 Sub 15 &}7] Hh-2] 29] Rbg- 7 2ol] ol e 5= 9l.am o]
g H A2 oyt
[210]
[211]  <®k32] 3>
[212]
[213]
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Pd,(dba)s / P(t-Bu); Ary
Ar—NH, .+ Br—Ar, - HN
NaOt-Bu / Toluene
Ar2
Sub 2

[214]
[215] Sub 2-282] A o] A]

[216] Q
. O > Pdy(dba); / P(t-Bu); HN
RN O O NaQt-Bu / Toluene O

O

Sub 2-28

[217]  4-bromo-1,1'-biphenyl (5.6g, 24mmol)2 & F<llofl 21 F-of,
[1,1'-biphenyl]-4-amine (3.4g, 20mmol), Pd,(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g,
2mmol), NaOr-Bu (5.8g, 60mmol), toluene (300 mL)<- Z}2} A 7F3k 5, 100°C ol A
24X ZF HESLF A 71T} Hh-2o] £ B H W etherd} B2 53 T 75
MgSO, = 71&3shal 58 T WA H 771 = £ silicagel column R A2 73 5}

HZEES 6.2g (58 80%)S AT

[218]
219]  Sub29] &A= B}& 7} o} ofo] @A H = AL opr).

[220] Q OMe : ]
OGNNSR O SRS S G S
HN HN HN VAN HN — _
HN
-/ Q Q /N = /7\> @ @
Sub 2-1 Sub 22 Sub 23 Sub 24 Sub25  Sub2:6 Sub 27 Sub 2.8
[22 1] @ @ 0 /_\ OMe N
" [ /\@ HN oy A 2 Q Q>
\/)\ W, HN HN = ' HN HN = HN =
A N SO N S IR S R ST
Sub 2-9 Sub 2-10 Sub 2-11 Sub 2-12 Sub 2-13 Sub 2-14 Sub 2-15 Sub 2-16

[222] - -~ ~ o s o
\/'\ \/J N N \117 RN ™ HN ™ HN,

Sub 217 Sub 218 Sub 219 Sub 2-20 Sub 2-21 Sub 2-22 Sub 2-23 Sub 2-24
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[223]

I

[224]

Y
. 5 /%>
w
— ke
[}

/j
&5
: © @/

Sub 2-33

[225] ome

[226] ~

=
7

T

= /Zx

Y

a )\‘ O

|

Sub 247

[227]

I

Sub 2-53

[228]

z

&
v

v

Sub 2-59

[229]

poe
)

PCT/KR2016/001239
22
& OMe z
Q B < G S
H:}j /: e ™ " )b
/ = 7 W\ @ HN@

*/
\\
‘/

2\
7z
I

e
o
=Z
|
o
P

Sub 2-26 Sub 2-27 Sub 228 Sub 229 Sub 2-30 Sub 2-31 Sub 2:32
Ny
& a _ _
72\ oM N NG/
= N ) - (\j
NS _ & o P
S SO R e O
HN, i N HN HN =
N o ) VY Nh HN N 2
L) : —t ) @ 9
o
Sub 2-34 Sub 2-35 Sub 2-36 Sub 2-37 Sub 2-38 Sub 2-39 Sub 240
7
’ i OMe _ OMe >L
< > 7\
I HN =
HN — \ - HN
7\ HN /N N/
— 7N
OMe ==
OMe
Sub 242 Sub 243 Sub 244 Sub 245 Sub 246

|

Sub 248

%Of
o
S0
L,
&
v
h:
&

Sub 2-54

HN " HN HN O Q
s O O o B Q NH
k‘ & -



WO 2016/129867 PCT/KR2016/001239
23
[230] [¥2]
5} ol & FD-MS Slol& FD-MS
Sub 2-1 | m/z=169.09(CroHN=169.22) | Sub 2-2 | m/2=219. 10(CyaH2N=219. 28)
Sub 2-3 | m/7=219. 10(CoolloN=219.28) | Sub 2-4 | m/7=245 12(CpallioN=245.32)
Sub 25 | m/2=170.08(CoHNo=170.2 | Sub 2-6 | m/z=199.10(CoHxNO=199.25)
1)
Sub 2-7 | m/2=225.15(C,cHioN=225.33) | Sub 2-8 | m/2=285. 15(Corl1oN=285.38)
Sub 2-9 | m/z=409. 18(CoHoN=409.52) | Sub  2- | m/2=407. 17(Cy:HaiN=407 .51)
10
Sub 2-11 | m/2=269. 12(CooloN=269.34) | Sub  2- | m/2=269. 12(Cooll,sN=269 . 34)
12
Sub 2-13 | m/2=295. 14(CooHN=295.38) | Sub  2- | m/2=220. 10(CyaH,2Ne=220.27)
14
Sub 2-15 | m/z=249. 12(CHoN0=249 3 | Sub  2- | m/2=275. 17(ConllaiN=275.39)
D 10
Sub 2-17 | m/2=335. 17 (CoallyN=335.44) | Sub  2- | m/2=459. 20(CorllosN=459 . 58)
18
Sub 2-19 | m/z=157. 18 (CoalaN=157.56) | Sub  2- | m/2=269. 12(Cooll1sN=269 . 31)
20
Sub 2-21 | m/2=295. 14(CoollN=295.38) | Sub  2- | m/2=220. 10(CyallsNe=220. 27)
22
Sub 2-23 | m/2=219.12(CHNO=219.3 | Sub 2= | m/z=275.17(CoollyiN=275.39)
D 24
Sub 2-25 | m/z=335. 17 (Coull,N=335.44) | Sub  2- | m/2=459 . 20(CorllsoN=459 . 58)
2%
Sub 2-27 | m/z=457 . 18(CoolooN=457.56) | Sub  2- | m/2=321. 15(CostloN=0321.41)
2%
Sub 2-29 | m/z=246 12(CollN=246.3 | Sub  2- | m/2=275. 13(Coall, NO=275 .34)
D 50
Sub 2-31 | m/z=301. 18(CoolloN=301.42) | Sub  2- | m/2=361. 18(CarllooN=361.48)
32
Sub 2-33 | m/2=485.21(ColsN=485.62) | Sub  2- | m/2=483.20(CyrHasN=433 . 60)
34
Sub 2-35 | m/z=171.08(CoolloNs=171.2 | Sub 2= | m/2=200.09(Cpoll2N,0=200 .2
0) 36 1)
Sub 2-37 | m/2=226.15(CoelliNo=226.3 | Sub  2- | m/2=286. 15(Copll sNs=286.37)
2) 38
Sub 2-39 | m/2=410. 18 (CooHaNo=410.5 | Sub  2- | m/2=408. 16(CaoHlaoN:=408.49)
1) 10
Sub 2-41 | m/7=229 11 (CollgN0,=229.2 | Sub  2- | m/7=255. 16(CorlaiNO=255 .35)
7) 12
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[231] - s ~ -
Sub 2-43 | m/2=315.16(CoHoiNO=315.4 | Sub  2- | m/2z=439.19(CasHosN0=439 .55)
D s
Sub 2-45 | m/z=437 .18(CyuHoNO=437.5 | Sub  2- | m/2z=281.21(Copl,N=281.44)
3) 46
Sub 2-47 | m/z=341.21(CoslloN=341.49) | Sub  2- | m/2z=465.25(Cs:H;N=465.63)
48
Sub 2-49 | m/z=463.23(CssHoN=463.61) | Sub  2- | m/z=401.21(CspHsN=401.54)
50
Sub 2-51 | m/2=525.25(Ceoll5:N=525.68) | Sub  2- | m/2z=523.23(CyolasN=523.66)
52
Sub 2-53 | m/z=351.11(CoH1:NS=351.4 | Sub  2- | m/z=401.12(Casl1sNS=401.52)
6) ot
Sub 2-55 | m/z=357.11(Col1sNS=375.4 | Sub  2- | m/2z=427.14(CaolNS=427 .56)
8) o0
Sub 2-57 | m/2=335.13(CozNO=335.4 | Sub  2- | m/2z=335.13(Casll;NO=335.40)
0) 58
Sub 2-59 | m/z=349.11(CoH1sN0.=349.3 | Sub 2= | m/z=381.06(Casl;sNS,=381.5
8) 60 1)
Sub 2-61 | m/2=365.09(CoH;sNOS=365.4 | Sub 2= | m/2=533.13(Casll2sNS,=533.7
5) b2 0)
Sub 2-63 | m/z=501.17(CaetsN0.=501.5 | Sub 2= | m/2=517.15(CssHasN0S=349. 3
7) bt 8)
[232]  Final Products &4 < A|
[233]
[234] 1-129] 34 o A
[235]

O.O sz(dba)3l P(t-Bu),
O. Br NaOz Bu / Toluene ?
S0

Sub 1(6) Sub 2-58 1-12
[236] Sub 1(6)(10.7g, 24mmol)& F-F <Ml =<1 2-of], Sub 2-32(6.7g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S 22+ A 73k 5], 100°C ol A 24/\] F wHkEF Al 71T}, HE-g-o)
T2 % ether®} B2 53 F 77152 MgSO, 2 A23aL 53 ¢ 5 A
71 %&£ silicagel column 2 A2 5to] &8 E3 11.9g (T5:71%) &
A
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[237]
[238]
[239]

[240]

[241]
[242]
[243]

[244]

[245]
[246]
[247]

[248]

[249]
[250]

25
1-132] SHA] ol A]
9 G, 00
O ’\N | Pd,(dba); / P(t-Bu)s ’O N |
’O O " NaOt-Bu / Toluene O. O @
4 O S
Sub 1(27) Sub 25 113

Sub 1(27)(14.3g, 24mmol)& & F <l ol 2591 Zof], Sub 2-5 (3.4¢, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOr-Bu (5.8g, 60mmol), toluene
(300 mL)g A2} A7V 1,87 11129 L@ AR E S BEA
HEF =L 97g (FE:59%)= L AT

1-152] Al o A]

Br Pdy(dba)s / P{t-Bu)3z
HN

l O,. NaOt-Bu/ Toluene

Sub 1(3) Sub 2-3 1415
Sub 1(3)(15.1g, 24mmol)< FF el =<1 oI, Sub 2-3 (4.4g, 20mmol), Pd,(dba)
3 (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOzsBu (5.8g, 60mmol), toluene (300
mLy$ 27} A7he 5, 47] 129 BAR A e Bl AERTRS
12.1g (578 66%)S A A

1-222] Al o A]

5 (O
0 £ N
L3 P ey GO %

T HN s 7Y T

Sub 1(6) Sub 2-32 1-22
Sub 1(6)(10.7g, 24mmol)& & -F el =<1 $-9l|, Sub 2-32(7.2g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)E 27 H7Hek H, A7) 1-12¢) L g A= S8l A
A= 2 11.7g (F8:67%)= LA

1-309] St o A]
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[251]

HN

- * “NoorBu Talwene 1-3 N

Sub 1(1) Sub 2-12
[252] Sub 1(1)(12.5g, 24mmol)-S F-F <ol =<1 2ol Sub 2-12 (5.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
HETES 11.8g (T8: 69%)= At

&,
O‘O _Plaban PRy O‘O

[253]
[254] 1-322] 34 o Al

[255] 7

Q0 ;

&g o =R Bent
‘\‘ O

Sub 1(28) Sub 2-28

[256] Sub 1(28)(15.3g, 24mmol)S F-F<l el =<1 2-°f|, Sub 2-28(6.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
HAETES 129g (TF:61%) = At

[257]
[258] 2-42] A o Al

[259] O
l 5 : sz(dba)gl P(t-Bu)s O0.0
Q O NaOt Bu / Toluene O'O N@
Sub 1(14) Sub 2-4 2.4
[260] Sub 1(14)(10.7g, 24mmol)-& FF<llell =<1 <], Sub 2-4 (4.9g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S 247k H7Fak 5, A7) 1-129F A3 A S 58 A
HESIES 1022 (8 70%)= AT

[261]
[262] 2-82] A o Al
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27
[263] O O
O.O O’ ‘O Pdy(dba); / P(t-Bu);
O.D Br * Q NaOt-Bu / Toluene

ks

Sub 1(14) Sub 2-10 2.8
[264] Sub 1(14)(10.7g, 24mmol)& =7l ol =<1 F-<f|, Sub 2-10(8.2¢g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)& 77} 7k 5, 7] 1-129F T3 A S A
HESTES 12.0g (78: 65%)= FATh

[265]

[266]  2-15°] FtA] ol A]

[267]

O oy
’ . HN Q Pd,(dba); / P(t-Bu)s @ Q /~
NaOt-Bu / Toluene ’. @
(0 O
J
Sub 1(11) Sub 2-3 215

[268] Sub 1(11)(15.1g, 24mmol)-& FF<llell =<1 <], Sub 2-3 (4.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
&3S 114g (7 8:62%)& AT

[269]

[270] 2-162] SHAl o A

[271] 0o
o &
Heo. g T o

g S

Sub 1(29) Sub 2-65

[272] Sub 1(29)(15.3g, 24mmol)& & F<l ol #<1 F-of|, Sub 2-65(4.9¢, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
HAETES 11.1g (F8:58%)= A3t

[273]

[274]  2-309] Al oA
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[275]

[276]

[277]
[278]
[279]

[280]

[281]
[282]
[283]

[284]

[285]
[286]

28

0 o 0 oo
.O OQ Pd,(dba); / P(t-Bu) .O
O.O O ” * HN Na(:t-BujToluene3 O.Q O ‘
Y,

Sub 1(9) Sub 2-12 2.30

Sub 1(9)(12.5g, 24mmol)-S &F<l el =<1 F9ll, Sub 2-12(5.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)-& Z+ZF A 7Fet 5, A7) 1-129F B A e AW S S A
HENF =S 11.7g (78: 69%)S DAL

2-372] 3t ol A

} (D
OO.O sz(dba)al P{t-Bu}; OO.O
O'O cl + Naoz Bu / Toluene Q'O N O

Exact Mass: 400.10
D
D D

D o D

Sub 1(14) Sub 2-67 2-37
Sub 1(14)(9.6g, 24mmol)& & F el =<1 9|, Sub 2-67(7.3g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)E 27 H7Hek H, A7) 1-12¢) L g A= S8l A
HEIH =S 11.8g (FE:67%)= AT

3-59] $HAd o A

S0 + H rsimian 5L IS
0.0 Br @ NaO¢#-Bu / Toluene 0.0 N@

Sub 1(22) Sub 2-66 3-6
Sub 1(22)(10.7g, 24mmol)-& = F ol =<1 $-oI|, Sub 2-66(4.9g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
-ﬂoﬂ‘% 104g(fu\*% 71%)e CMQ‘

3-129] A oAl
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[287]

[288]

[289]
[290]
[291]

[292]

[293]
[294]
[295]

[296]

[297]
[298]

.
i} orsurowene (T 0,
o' O
Sub 1(22) Sub 2-58 312

Sub 1(22)(10.7g, 24mmol)S & F<l el =<1 F9l, Sub 2-58 (6.7g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)-& Z+ZF A 7Fet 5, A7) 1-129F B A e AW S S A
HEST =S 10.1g (F8: 60%)= A3t

3-149] 314 oA

O Ya®
Q ’ ~ sz(dba)glP(tBu)a Q ’
O'Q O or T NaOtBuITquene Q.O O ~

Sub 1(17) Sub 2-2 314
Sub 1(17)(12.5g, 24mmol)< EF<l el =<1 F-°I|, Sub 2-2(4.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)& 27+ Z7hek 5, 7] 1-129F S AT AW & 34
HE 3= & 108g (781 68%)& AT

3-299] SHA o Al

OO O ’N| Pdy(dbals / P(t-Bu)s O O /r\J
S . 9 I

O.O

Sub 1(30) Sub 2-14 3-29
Sub 1(30)(14.3g, 24mmol)S F-F<l el =<1 2-°f|, Sub 2-14(4.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZZF 71 5], Ab7] 1-129)F 5 U 8 2 g1 b S =8 A
HESTES 10.6g (8: 60%)S DAt

3-312] 3MAd ol A
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[299] S O
o I ™ Y0 & O "
L QT e &9 ‘b
&5

Sub 1(19) Sub 267

[300] Sub 1(19)(15.1g, 24mmol)S F-F<Mell =<1 2-°f|, Sub 2-67(5.9g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)= Z1LZ1L A 7pet 5, A7) 1-129F A 8 A S E5) A
HES} =S 1312 (F8:65%) S DAL

[301]

[302] 3-329] Al o] A]

[303]
’c SQraty " :f::’f o oc D'O “

Sub 1(31) Sub 2 28 3-32
[304] Sub 1(31)(15.3g, 24mmol)S F-F<l el =<1 2-°f|, Sub 2-28(6.4g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)S ZH2F A 7FeE ), 7] 1-129F A e AW S Sal A
HETEE 129g (78 61%)2 AU

[305]
[306] 3-402] 34 ol A]

[307] Q
QO.O : Pds(dba); / P(t-Bu); OO:Q
Q'O cl * NeOtBu Totwere Q O O

2

@

Sub 1(22) Sub 2-68 3-40
[308] Sub 1(22)(9.6g, 24mmol)-S &F<l el =<1 F<ll, Sub 2-68(7.3g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)& Z1LZ1L A 7pet 5, A7) 1-129F A 8 A S E5) A
HE3 =S 10.6g (FH: 63%)= P AT

[309]
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[310] [3%£3]
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s} ok FD-MS shet FD-MS
= =

1-1 m/2=533.21(CyllN=533.66) | 1-2 | m/z=583.23(CysloN=583.72)
1-3 m/z=583.23(CyslloN=583.72) | 1-4 | m/z=609.25(Cy47H;N=609.76)
1-5 n/z=609.25(CyHsN=609.76) | 1-6 | m/z=649.28(CsoHssN=649.82)
1-7 m/z=773.31(CeolluN=773.96) | 1-8 | m/z=771.29(Ceols:N=771.94)
1-9 m/z=821.31(CaalluN=822.00) | 1-10 | m/z=639.20(C47H,0NS=639.80)
1-11 | m/z=698.27(Cssll5N=698.85) | 1-12 | m/2z=699.26(CssH5sNO=699.84)
1-13 | m/2=686.27(CsoHsNo=686.84) | 1-14 | m/2z=659.26(Cs;HssN=659.81)
1-15 | m/z=765.25(Cs7H3sNS=765.96) | 1-16 | m/z=801.34(CeH.5N=802.01)
1-17 | m/z=609.25(Cy7Hz1N=609.76) | 1-18 | m/z=659.26(Cs;Hs3N=659.81)
1-19 | m/2=659.26(Csill3N=659.81) | 1-20 | m/2=685.28(Cs3llssN=685.85)
1-21 | m/z=685.28(Cssl3sN=685.85) | 1-22 | m/z=725.31(CselsoN=725.92)
1-23 | m/2=849.34(Ceell;sN=850.05) | 1-24 | m/z=847.32(Cesl:1N=848.04)
1-25 | m/2=897.34(Crl;sN=898.10) | 1-26 | m/z=715.23(Cssll5sNS=715.90)
1-27 | m/z=774.30(CsoHs:No=774.95) | 1-28 | m/z=775.29(CseH5:NO=775.93)
1-29 | m/z=736.29(Csell3No=736.90) | 1-30 | m/z=709.28(Cs5HssN=709.87)
1-31 | m/z=811.28(Cesll5NS=812.06) | 1-32 | m/2z=877.37(Csll:sN=878.11)
1-33 | m/2=761.31(CsollsoN=761.95) | 1-34 | m/z=761.31(Csoll2oN=761.95)
1-35 | m/7=762.30(Cssls\o=762.94) | 1-36 | m/%=761.31(CsoHsoN=761.95)
1-37 | m/z=730.34(Csel3D:N=730.95) | 1-39 | m/z=739.32(Cs;H:1N=739.94)
1-39 | m/2=690.31(Cs3t30DsN=690.88) | 1-40 | m/z=699.29(CssH5:N=699 . 88)
2-1 n/z=533.21(CyHoN=533.66) | 2-2 | m/z=583.23(CssH2oN=583.72)
2-3 m/2=583.23(CysllapN=583.72) | 2-4 | m/z=609.25(Cs;Hs1N=609.76)
2-5 m/z=609.25(CyllsN=609.76) | 2-6 | m/z=649.28(CsoH3sN=649.82)
2-7 m/z=773.31(CeollxuN=773.96) | 2-8 | m/z=771.29(Coll5;N=771.94)
2-9 m/z=821.31(Cs:HoN=822.00) | 2-10 | m/2=639.20(C47H:eNS=639.80)
2-11 | m/z=698.27(Cs3lls:N=698.85) | 2-12 | m/2=699.26(Cs3H;5N0=699.84)
2-13 | m/z=686.27 (CsollssN>,=686.84) | 2-14 | m/2=659.26(CsH35N=659.81)
2-15 | m/z=765.25(Cs:l25NS=765.96) | 2-16 | m/z=801.34(CoolsN=802.01)
2-17 | m/z=609.25(Cy;ll5N=609.76) | 2-18 | m/2=659.26(CsH35N=659.81)
2-19 | m/z=659.26(C1ll5sN=659.81) | 2-20 | m/z=685.28(Cs5ll3sN=685.85)
2-21 | m/z=685.28(Cs3ll5sN=685.85) | 2-22 | m/2=725.31(Cssll;oN=725.92)
2-23 | m/2=849.34(CeeHisN=850.05) | 2-24 | m/z=847.32(CeeH:1N=848.04)
2-25 | m/z=897 .34(CrollisN=898.10) | 2-26 | m/z=715.23(Cs5H3NS=715.90)
2-27 | m/z=774.30(Coollss\>,=774.95) | 2-28 | m/2=775.29(Csll5;NO=775.93)
2-29 | m/z=736.29(Csellss\,=736.90) | 2-30 | m/z=709.28(Cssll5sN=709.87)
2-31 | m/z=841.28(Cs3HsoNS=842.06) | 2-32 | m/z=877.37(CesH:,N=878.11)
2-33 | m/z=761.31(CaellN=761.95) | 2-34 | m/2=761.31(Csoll3oN=761.95)
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[311]

[312
[313
[314
[315
[316

—t e e e

[317]

33

2-35 | m/z=762.30(Cssl5eN2=762.94) | 2-36 | m/2z=761.31(CsoH3oN=761.95)
2-37 | m/z=730.34(CseH54sDsN=730.95) | 2-39 | m/z=739.32(Cs7H,;sN=739.94)
2-39 | m/z=690.31(Cssll3oDsN=690.88) | 2-40 | m/z=699.29(Csulls;N=699.88)
o-1 m/z=533.21(CyH2N=533.66) 3-2 | m/z=583.23(CysH2N=583.72)
-3 m/z=583.23(C4sHoN=583.72) 3-4 | m/z=609.25(CyH5N=609.76)
S m/z=609. 25(Cy7ll5:N=609.76) 3-6 | m/z=649.28(CsollssN=649.82)
=7 m/z=773.31(CeHzoN=773.96) 3-8 | m/z=771.29(CeoHsN=771.94)
-9 m/z=821.31(CesH3N=822.00) 3-10 | m/z=639.20(CyHoNS=639.80)
3-11 | m/z=698.27(CssH3N=698.85) 3-12 | m/z=699.26(Cs3HssNO=699.84)
3-13 | m/z=686.27(CsoH34N2=686.81) | 3-11 | m/z=659.26(Cs1H35N=659.81)
3-15 | m/z=765.25(Cs7HasNS=765.96) | 3-16 | m/2z=801.34(Cs2HysN=802.01)
3-17 | m/z=609.25(C47H5:N=609.76) 3-18 | m/z=659.26(Cs1HssN=659.81)
3-19 | m/z=659.26(Cs:H35N=659.81) 3-20 | m/z=685.28(Cs3Hs5N=685.85)
-21 | m/2=685.28(Cs5H3sN=685.85) 3-22 | m/z=725.31(CsHzoN=725.92)
-23 | m/z=849.34(CesHssN=850.05) 3-24 | m/7z=847.32(CeeHN=848.04)
3-25 | m/z=897.31(CrHysN=898.10) 3-26 | m/z=715.23(Cs3HssNS=715.90)
3-29 | m/2z=774.30(CsgHseNo=774.95) | 3-30 | m/2z=775.29(CseH3:NO=775.93)
3-31 | m/z=736.29(CseHseNo=736.90) | 3-32 | m/z=709.28(CssH3sN=709.87)
3-33 | m/z=841.28(CesH3oNS=842.06) | 3-34 | m/z=877.37(CesHy7N=878.11)
3-35 | m/2z=761.31(CsgH3eN=761.95) 3-36 | m/z=761.31(CsHzN=761.95)
3-37 | m/z=762.30(CssHseNo=762.94) | 3-39 | m/z=761.31(CsoH3oN=761.95)
3-39 | m/z=730.34(CseH54DsN=730.95) | 3-40 | m/z=739.32(Cs7H;sN=739.94)

3
S

Tl A7 AR A Z2HL

2 o NEF f7] Wk Ao A A 3 A AT TEEE)

HA, fre 71l AEITOF(F=) Aol 4 F FUF =N
-(naphthalen-2-y1)-N* N*-bis(4-(naphthalen-2-yl(phenyl)amino)phenyl)-N!-phenyl
benzene-1,4-diamine (©] &} "2-TNATA" = ¢}7]3H) ¥-& 2335281 60 nm
FAR G oo A, o] B Foll FEad sFER V] Ed= 1-12 60
nm FA R AFFEte]l T 5SS A48T A 5T ddd Ed
S 2~ E = 9,10-di(naphthalen-2-yl)anthracene, 5= E 2 A =
BD-052X(Idemitsukosan)< 96:4 S8 0 & &30 8} 0 224 Aly] kg 1 22 9
30nm T o] HFF& S-St

T AR
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[318]

[319]
[320]
[321]

[322]

Q1 LiIFE 02 nm T4 & 52k}l

o1 F, AAFUF 0T BEAS 2L T4
FABel §F 02 AT ORA 7177

o]o] A AlS 150 nm ] 57 &
I pp o= Bk e g

ol efido] Az Ao & vluld o] 7747 g iApEel wupolo] 2 A
Zeh& 7hele] 3 & €] 4 X](photoresearch)A} 2] PR-650 2.2 Z 7| W-3(EL) 54 &
438t om, 1 A A3 500cd/m2 7] 5 3] ol A WALo] A 2 Alol| A A 2 H
TH A A E 195 7S S5 shr] Fae AAA 2 2 H et

A2 e,

B 1L3}H9h= A W] 0L3}ek= B Bl alskgtE C HalEkghE D
B

HlReteE A Climkelgie=
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35
[323] [3%4]
ol ol & Volta|Curren[BrightneEffici|Lifetim CIE
ge t sS ency e (x, v)
Densit| (cd/m2) T(95)
Y
vl o (1) ghet: (A) | 5.8 | 13.5 | 500.0 | 3.7 | 61.8 [(0.15, 0.13)
vl w o (2) sl (B) | 5.3 | 10.6 | 500.0 | 4.7 | 92.7 |(0.14, 0.14)
H] 1w el (3) slets (0 | 5.2 ] 11.6 | 500.0 | 4.3 | 94.1 [(0.15, 0.14)
1] o (3) el (C) | 5.4 | 10.5 | 500.0 | 4.8 | 94.3 [(0.15, 0.14)
AXA D | FEEA-1) | 4.6 | 7.8 | 500.0 | 6.4 | 110.3 [(0.14, 0.14)
A A2 | stgEd-2) | 4.6 | 7.7 | 500.0 | 6.5 | 110.0](0.15. 0.13)
ANGE) | BgEA-3) | 4.6 | 8.3 | 500.0 | 6.0 | 113.9 [(0.15. 0.16)
AR A4 | FEEA-4) | 4.6 | 7.7 | 500.0 | 6.5 | 116.9 | (0.15, 0.14)
A9 B) [ FeEa-340) ] 4.6 | 8.1 | 500.0 | 6.2 | 115.4 | (0.15. 0.13)
AN G(6) | BEE0-35)] 4.8 | 8.0 | 500.0 | 6.2 | 118.2 1 (0.14, 0.14)
ANG7) | #eE0-40) | 4.7 | 8.0 | 500.0 | 6.3 | 115.5((0.15, 0.14)
A1) | sgEa-1) | 4.8 1 8.0 | 500.0 | 6.3 | 113.2](0.15, 0.13)
AA2) | 3gE0-2) | 4.8 | 8.0 | 500.0 | 6.2 | 114.3|(0.15, 0.14)
AAA3) | gE-3) | 4.6 | 8.2 | 500.0 | 6.1 | 114.3](0.15, 0.13)
A9 4) | shgEA-4) | 4.7 1 8.1 | 500.0 | 6.2 | 115.9](0.14. 0.14)
A A GG | sgEd-5) | 4.7 1 7.9 | 500.0 | 6.5 | 119.3 |(0.14. 0.14)
A A 6) | SgE-6) | 4.5 | 8.1 | 500.0 | 6.2 | 118.1](0.14, 0.14)
AA A7) | dgEA-7) | 4.6 | 8.1 | 500.0 | 6.2 | 116.0](0.15, 0.13)
A A8 | shgE-8) | 4.6 | 8.1 | 500.0 | 6.1 | 119.8 |(0.15. 0.14)
AA9) | FegEa-9) | 4.5 | 7.8 | 500.0 | 6.4 | 115.3 | (0.15, 0.14)
AAA(10) | F9HE(1-10) | 4.7 | 7.8 | 500.0 | 6.4 | 117.3 [ (0.15, 0.13)
AAED | sgtE -1 4.6 | 8.0 | 500.0 | 6.3 | 111.6 [(0.15. 0.13)
AAG(2) | FFE0-12) | 4.7 | 8.3 | 500.0 | 6.0 | 110.5 [ (0.14, 0.14)
AANA(13) | F9E-13) | 4.7 | 7.8 | 500.0 | 6.4 | 113.6 | (0.15, 0.14)
AAa(14) | ggEa-14) | 4.5 | 8.1 | 500.0 | 6.2 | 113.3 1(0.15. 0.14)
AAG(15) | Sgd=E0-15) | 4.7 | 8.2 | 500.0 | 6.1 | 113.3 1(0.14. 0.14)
2N 9 (16) | 9= (1-16) | 4.6 | 8.1 | 500.0 | 6.2 | 118.8 | (0.15, 0.13)
AANAA7) | gEa-17) | 4.7 | 7.7 | 500.0 | 6.5 | 116.4 1 (0.15. 0.16)
AA A (18) | 3= (1-18) | 4.7 | 8.0 | 500.0 | 6.2 | 119.2 [(0.15, 0.14)
AAE(19) | e (1-19) | 4.5 | 8.3 | 500.0 | 6.1 | 113.9 1(0.15, 0.13)
AA9(20) | o= (1-20) | 4.6 | 8.2 | 500.0 | 6.1 | 112.2 1(0.14, 0.14)
AAQD |20 4.7 7.9 | 500.0 | 6.4 | 116.8 [ (0.15. 0.14)
AA A (22) | g (1-22) | 4.6 | 8.0 | 500.0 | 6.2 | 118.2 1(0.15, 0.13)
AAAE23) | g -23) | 4.6 | 7.9 | 500.0 | 6.3 | 113.8 | (0.15, 0.14)
A AA24) | BetE(1-24)| 4.5 | 7.8 | 500.0 | 6.4 | 110.5 ] (0.15. 0.13)
AA ] (95) | s (1-25) | 4.7 | 7.8 | 500.0 | 6.4 | 119.2 [(0.14, 0.14)
AAd(26) |gerE(1-26)| 4.6 | 7.9 | 500.0 | 6.3 | 111.3 [ (0.14, 0.14)
AAG2) |sdE0-27] 4.7 | 8.2 | 500.0 | 6.1 | 112.5](0.14. 0.14)
A A 28) |82 (-28)] 4.5 | &1 | 500.0 | 6.2 | 116.6 | (0.15, 0.13)
A2 (29) |shetEa-29)] 4.6 | 8.0 | 500.0 | 6.2 | 111.7[(0.15, 0.14)
A A 930 | e (1-30) | 4.6 | 8.3 500.0 | 6.0 | 114.8 [(0.15. 0.14)
AAGE1) | FEgE0-31) | 4.8 [ 8.2 500.0 | 6.1 | 114.3 [(0.15, 0.13)
AN G(32) | 3eE0-32) | 4.7 | 7.9 500.0 | 6.3 | 114.0 [ (0.15, 0.13)
AAA(33) | 3= -33) | 4.8 [ 7.9 500.0 | 6.3 | 113.1[(0.14, 0.14)
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[324] A A A34) | B9 (1-34) | 4.8 | 7.71.500.0 | 6.5 | 111.1 [(0.15, 0.14)
A A G(35) | sFe=(1-35) | 4.7 [ 8.0 500.0 | 6.2 | 112.9 [(0.15, 0.14)
A A A936) | 3Fet=(1-36) | 4.5 | 7.7 1 500.0 | 6.5 | 119.6 [(0.14. 0.14)
AN 37 | FEE0-37) | 4.8 | 8.1] 500.0 | 6.2 | 116.7 [(0.15, 0.13)
A A (38) | #eh(1-38) | 4.6 | 8.1] 500.0 | 6.2 | 119.2 [(0.15, 0.16)
A A A39) | 39 (1-39) | 4.6 | 8.1] 500.0 | 6.2 | 115.7 [(0.15, 0.14)
A A (40) | sFe=(1-40) | 4.6 | 8.2 500.0 | 6.1 | 119.9 [(0.15, 0.13)
A A4 | steEe-1) | 4.6 [ 8.0] 500.0 | 6.2 | 116.9 [(0.14. 0.14)
AN (42) | 3= @-2) | 4.6 | 8.2 500.0 | 6.1 | 116.2 [(0.15, 0.14)
A A (43) | ge(2-3) | 4.6 | 7.8 | 500.0 | 6.4 | 112.7 [(0.14, 0.14)
AA A (44) | FetE(2-4) | 4.5 [ 8.1] 500.0 | 6.2 | 111.3 [(0.15, 0.14)
A A d(45) | egtE(2-5) | 4.6 | 8.3] 500.0 | 6.0 | 113.0 [(0.14, 0.14)
A A A (46) | BtetE(2-6) | 4.6 [ 8.0] 500.0 | 6.2 | 113.1 [(0.15. 0.15)
AN (47) | shgdE@-7) | 4.5 | 7.7 500.0 | 6.5 | 114.5 [(0.15, 0.13)
A A (48) | g (2-8) | 4.7 [ 8.2 500.0 | 6.1 | 116.9 [(0.15, 0.14)
AA A 49) | FeE(2-9) | 4.5 | 7.71.500.0 | 6.5 | 118.3 [(0.15, 0.16)
A A G(50) | sFeE(2-10) | 4.7 | 7.9] 500.0 | 6.3 | 116.8 [(0.15, 0.14)
A A GG | BeE -1 | 4.6 [ 8.2] 500.0 | 6.1 | 117.2 [(0.14. 0.14)
AAd(52) | sheE(2-12) | 4.8 [ 8.0] 500.0 | 6.2 | 111.7 1(0.14. 0.14)
A A E(53) | S (2-13) | 4.8 | 7.8 500.0 | 6.4 | 116.0 [(0.15, 0.13)
A X (54) | slgE(2-14) | 4.6 | 8.3] 500.0 | 6.0 | 110.2 [(0.15, 0.15)
A A A58 | S (2-15) | 4.6 | 7.8 ] 500.0 | 6.4 | 119.2 [(0.15, 0.16)
A A A(56) | BFetE(2-16) | 4.8 [ 8.0] 500.0 | 6.3 | 114.3 [(0.15. 0.14)
AA A (57) | BFE@2-17) | 4.8 [ 8.2 500.0 | 6.1 | 112.2 [(0.15, 0.14)
A A E(58) | S (2-18) | 4.5 [ 8.0] 500.0 | 6.2 | 117.0 [(0.15, 0.15)
A X A(59) | slgE(2-19) | 4.6 | 7.8 500.0 | 6.4 | 110.7 [(0.15, 0.14)
A A A(60) | S (2-20) | 4.7 [ 8.2] 500.0 | 6.1 | 113.5 |(0.15, 0.14)
A A d6D) | BerEe-21) | 4.8 [ 7.8] 500.0 | 6.4 | 117.2 [(0.14. 0.14)
AA A (62) | BFE(2-22) | 4.6 | 8.0 500.0 | 6.2 | 115.1 [(0.15, 0.14)
A A (63) | S (2-23) | 4.6 [ 8.0] 500.0 | 6.2 | 110.8 [(0.15, 0.13)
A A (64) | slgE(2-24) | 4.8 | 7.8 500.0 | 6.4 | 117.6 [(0.15, 0.14)
A A d(65) | S (2-25) | 4.8 [ 8.2] 500.0 | 6.1 | 113.4 {(0.15, 0.14)
A A A(66) | BFetE(2-26) | 4.5 [ 8.0] 500.0 | 6.2 | 118.7 [(0.15. 0.14)
AA G (67) | shetE(2-27) | 4.7 [ 8.2] 500.0 | 6.1 | 114.7 1(0.15. 0.13)
A A A (68) | St (2-28) | 4.6 [ 8.0] 500.0 | 6.2 | 118.1 [(0.15, 0.13)
A X A(69) | s FE(2-29) | 4.8 | 8.0] 500.0 | 6.2 | 112.2 [(0.15, 0.14)
A A G(70) | SFeE(2-30) | 4.8 | 7.8] 500.0 | 6.4 | 111.9 |(0.15, 0.15)
A A7) | BerE(2-31) | 4.7 | 8.2 1500.0 | 6.1 | 113.8 {(0.15. 0.15)
AA A (72) | BFE(©2-32) | 4.8 | 7.9 1 500.0 | 6.3 | 111.3 [(0.15, 0.14)
A A (73) | S (2-33) | 4.5 | 7.9 1 500.0 | 6.3 | 113.1 [(0.15, 0.14)
A XA (74) | s FE(2-34) | 4.5 | 8.3 |1 500.0 | 6.0 | 110.1 [(0.15, 0.16)
A A A(75) | SE(2-35) | 4.5 | 7.8 1 500.0 | 6.4 | 110.3 |(0.14, 0.14)
A A (76) | B9t (2-36) | 4.7 | 8.3 1 500.0 | 6.0 | 116.9 [(0.15. 0.13)
AN G (77) | e (2-37) | 4.5 | 8.1 [500.0 | 6.2 | 119.8 [(0.15. 0.14)
A A (78) | S (2-38) | 4.6 | 7.8 | 500.0 | 6.4 | 118.3 [(0.15, 0.13)
A XA (79) | 8 FE(2-39) | 4.6 | 7.8 | 500.0 | 6.4 | 114.1 [(0.14, 0.14)
A A G(80) | eFeE(2-40) | 4.7 | 7.9 1 500.0 | 6.3 | 113.6 |(0.14, 0.14)
A A8 | sg=E -1 | 4.5 | 7.7 1500.0 | 6.5 | 115.9 [(0.15. 0.13)
AA A (82) | BFEE(G-2) | 4.5 [ 7.9 1500.0 | 6.3 | 114.9 [(0.15. 0.14)
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[325] AAA83) | serE (=) | 4.7 | 7.8 [ 500.0 [ 6.4 | 114.9 [(0.15. 0.14)
AA A (84) | BE=(3-4) | 4.5 | 8.2 ]500.0| 6.1 | 114.8 [(0.15, 0.13)
A A A(85) | hetE(3-5) | 4.7 | 8.0 [ 500.0| 6.3 | 118.2 [(0.14. 0.14)
AA G (86) | 3eE(3-6) | 4.8 | 7.8 [ 500.0 | 6.4 | 119.1 [(0.15. 0.14)
AXNAR7) | Be=(3-7) | 4.6 | 8.2 1500.0] 6.1 | 111.1 [(0.15, 0.14)
2AAA(88) | oFetE(3-8) | 4.8 | 7.8 [ 500.0| 6.4 | 112.6 [(0.14. 0.14)
AAG(89) | 3EE(3-9) | 4.6 | 8.0 [500.0 ] 6.3 [ 119.5 [(0.15. 0.13)
AN G9(90) | 3HeE(3-10) | 4.6 | 8.3 1 500.0 | 6.0 | 114.9 [(0.15, 0.16)
AA991) | sFe=(3-11) | 4.8 | 7.8 [ 500.0 | 6.4 | 115.5 [(0.15, 0.14)
AAE92) | #FHeE(3-12) | 4.8 | 7.8 | 500.0 | 6.4 | 113.2 [(0.14, 0.14)
AAA(93) | g (3-13) | 4.6 | 7.9 | 500.0 | 6.3 | 112.9 [(0.14, 0.14)
2AAA(94) | o= (3-14) | 4.5 | 7.7 | 500.0 | 6.5 | 115.1 [(0.15, 0.14)
A A E(95) | 3 eE(3-15) | 4.5 | 8.1 [500.0] 6.1 | 119.0 [(0.15. 0.13)
A A (96) | g (3-16) | 4.5 | 8.0 | 500.0 | 6.2 | 111.0 [(0.15, 0.15)
AAGQ97) | ggE(3-17) | 4.7 | 7.9 | 500.0 | 6.3 | 119.4 [(0.15, 0.13)
A A A(98) | 3erE(3-18) | 4.6 | 8.1 500.0] 6.2 | 111.0 {(0.15. 0.14)
AAA99) | FFE(3-19) | 4.8 | 8.2 [ 500.0 | 6.1 | 117.4 [(0.15, 0.14)
A A (100) | 8 g-5(3-20) | 4.6 | 7.9 | 500.0 | 6.3 | 112.4 |(0.14, 0.14)
AAE 10D | 3= G-20) | 4.6 | 8.2 1500.0 | 6.1 | 112.9 1(0.15. 0.13)
A A (102) | B2 (3-22) | 4.7 | 7.7 1 500.0 | 6.5 | 116.5 [ (0.15, 0.13)
A A E(103) | 3 e-E(3-23) | 4.8 | 7.8 | 500.0 | 6.4 | 114.5 |(0.14, 0.14)
AAG(104) | b= (3-24) | 4.5 | 7.8 1 500.0 | 6.4 | 118.3 |(0.15. 0.14)
A A A (105) | BerE(3-25) | 4.6 | 8.2 | 500.0 | 6.1 | 111.2 [(0.15. 0.14)
AN (106) | SFghE(3-26) | 4.7 | 8.0 | 500.0 | 6.2 | 119.8 [(0.14, 0.14)
AAE(107) | shg=(3-27) | 4.7 | 8.2 1500.0 | 6.1 | 118.7 |1(0.15, 0.13)
A A (108) | BFer=(3-28) | 4.7 | 8.1 1500.0] 6.2 | 119.9 [(0.15. 0.16)
A A (109) | 8FeE(3-29) | 4.7 | 7.9 1 500.0 | 6.3 | 119.9 |(0.15, 0.14)
A A9 (110) | obgHE(3-30) | 4.7 | 7.9 1 500.0 | 6.3 | 116.6 |(0.15, 0.13)
A A Q1D | 3 (E-31) | 4.6 | 7.8 1 500.0 | 6.4 | 110.9 |(0.14. 0.11)
AA A (112) | 3bgE(3-32) | 4.8 | 8.0 [ 500.0 | 6.2 | 115.8 |(0.15, 0.14)
AAE(113) | 85H2(3-33) | 4.6 | 7.9 | 500.0 | 6.3 | 117.4 |(0.15, 0.13)
A A (114) | 3F9E(3-34) | 4.7 | 7.8 1 500.0 | 6.4 | 116.2 |(0.15. 0.14)
AA | (115) | #gE(3-35) | 4.6 | &.1 ]500.0] 6.2 | 118.5 [(0.15, 0.13)
A A (116) | g9(3-36) | 4.8 | 8.2 1 500.0 | 6.1 | 112.9 |(0.15, 0.14)
AAE 7)) | B (3-37) | 4.7 | 8.3 1500.0 | 6.0 | 112.4 |(0.15. 0.14)
A A (118) | 3hgE(3-38) | 4.7 | &.1 1500.0 ] 6.2 | 111.7 [(0.15, 0.13)
AAE(119) | F9E(3-39) | 4.6 | 8.1 [500.0 | 6.1 | 118.3 |(0.14, 0.14)
A (120) | 2R (3-40) | 4.7 | 7.7 1500.0 | 6.5 | 119.9 1(0.14. 0.14)

[326]
[327] A7) 34l AR EE A G 9)o], B o] §U A7 |G ARE A RE
AEFTETOZAEE A F5A1g 2 & A3 MDA 7= A& 8kl
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[329]

[330] [Hole injection: 1mA/cm?]

[331] [3%E5]

00iB | 00FE | and
n w.h ijgﬁc

I N

-0.12 -0.12 -0.37

[332] [Hole mobility: 100mA/cm?]

[333] [3%6]

R

Py A o) L Ciw
S S N
-0.11 -0.39 -0.52 -0.67

[334] 3}3+E 2] Hole injection} mobility 5 = 2 ¥ 718l - A 7} fused¥ 2~3}o] 2
220 dlo] A3e ¥ o] Bg o] oo 2R Aol ATe v i
B~D X.t} hole injection ‘& = ©] &4 §-5=3} 31 mobility 5= U] W 318 ¢ 5=
A A1}, w24 Hole injection #} mobility s = ©] $-5~3ll ] ] w}2} ITOS} HTL
AH E3lrt asto] &k o] &g E a1, 3Sel vl B2 Hole©]
o] & ol whek Zq*ﬂr 2} Wk W charge balance7} 71 o AT FE
AH o] opyd Whag3 W ol A ikgo] Z o] Foj A -5 Mk, a8 R TS
%Wﬂ“]tﬁ 2 IuET} ol = Axpo]| 2 EF 9 dlo) fused o wht
sht= o 24 9 &2k Anrt A A 8] Db & AlAFekaL )

[335] ool A g oA Ao R At glo] Eape o, ool
&b 7| okl A Bkl A4S 7HA = Apehd b o] EA A Q]
54 o A Blojuhx] edi= H Qo A T} W& o] 715 Al o)), upefA, &
A A Al AA] d 5L B S A str] 918 Ao] ofY e Y sy
5t Aolar, o el gh AA] ofof] oslo] & g o AN W 7F S = A
ol th

[336]

[337] g o] Bo W Q)= ol o] A H el o] sho] Bl Al ¥ o of sh, 1o}

[338]

B
FEE 09 ol s BE /1 Ee B ouge] ey gle) sk ow
k)



WO 2016/129867 PCT/KR2016/001239

(7478 1]

39

BT
sh7] geba ()2 EAHEaeE
3}sk4] (1)

(R)n e

{7371 #er4 ()l A,
D) RS F 4y T A BRI Co-Cep®l b 7] 27 29A 7] 0N, S,
SiH P 7 Ao5 shrte FE| 294 E k= C~Codl B H Za1e] 7],
C3~C609] A] Hcl'ﬁ-]—‘j/]ﬂ’cs'”cso/] Wk ae] o] g3y 7]' C1~C509]
S 7]' Cz'”czo/] A 7]' C2~C209] 471 7] ~C30/] OE]_::II/\E]7] Cs~Csp
o] b S A7) H-L-NRI(Ry) = ©] 701 %] wto] 1 A B A1} 7] A
71 LS A AT CoCop®l oFH A7) ZF AL T]; C~Cop &
]H}}‘J—‘j/]ﬂ’cs“'cso/] Wk ae] o] g3y ] Cz"'cso/]
SEl = are] 7= o] Fol Xl ol A B E, 7] R, R Ry M 2
FYHH 2 C~Cep?l o7 ZF AV, C3~C604 A=are] 9F Co~C
ol WEFaE ] 987 HO,N, S, Si R P T 405 &t

d

B ZYUAE E3ehE C~Cod SEIZ 18] 7], 2 o] F0] %] ol A
),

2) A= C109] O]‘Tﬂ 7] O]

B LE T AT CmCu®l oh a7 E72UAD; Ol

[N

e\ =Tk ‘j/]ﬂ’cs“'cso/] weaksaie] o] g39tare] 7] ® ON, S, Si 2
leo-]E shue] el 2 UAE Edeh= Cz"'csogl clh= ]?L—J—‘j/]ﬂ;

o] F-o X1 ol A A B,
4) Ar', Ar= M E S YA O R Co-Cqd o}E7]; 2F237A 7], 0,N, S, Si
R PF Aol% st FE| 2 A4S 3= C~Ce lEﬂffLLEl 715 C
~Ceo®l A HF12] 9} Co~Cop®l WaFFa1e] o g Le] 7] 3 -L- N(Rd)(Rb
)2 o] Fol Xl ol A A E E A Y i Aris A 2 Agske] ad

P A,

5) m& 0~39] 4= Foll A sfhvtolaL,

6) n< 0~62 A Toll A 3tyE eI

(o1714, 871 o} 7], el 2ol 7], ZF /A d 7], o 7],

e R2aa] 7], a7 = 2 4 g2 A A2 A,
A7 Al ZvbE V] Ao 14‘5371 -L-NR)Rp); C~Cx 4]



WO 2016/129867 PCT/KR2016/001239
40

OEL?E]/V\}O] 7] C1~C20‘/] OE]_::II/\E]7] C1~C209] O]_?] 7] C2~C20‘cl] OE]_ZﬂOE17], C
~Crpl FNUV]; Co~Corp® o} 7] TR X 3HH C~Cpdl o} 7[5

ZZ oAU CrCop FNEI 18] 7] CinCrp] Al E 22 7]: CnCyrp @)
ol A UZ 7] F CynCry ] b LA AV 2 o] FoI X ol A A Bl sfot
o] o] X BV 2 U X gE ¢ o, etk o] & X3V ES AR
Aot 12l E A 75 o, AV e @A 3 WA 609
AbEare] T BAT 6 WA 609 WEFS ALY I BT 2 A 609
FH e o5 2F R o] Fofxl g3 a1 & Wel, 3
r= By g E x8s))

%473 2] Al 180l Loy A,
371 882 (el 87l 382 (2) WA 882 (4) 5 o= st R
FAEE S 5 o= 5 st
stsb2] (2) 382 (3) 318k (4)

(371 882 2) WA (4ol A, R0, L, Art2, 0, m 2 7] -3 12] B
shak2] (1ol A 7 o] g uhe )

[7d -3} 3] A 13}el] o] A,
F71 384 (o] 871 3Heka] (5)E B H = A 53 0= o= 3HhE
stst (5)

(7] Btak2] (5)0 A,
R0 L, A, n, me A7) A8 19 A7) 3FehA] (Dol A 4 o] 3l nfe)
i,
R R"9— 747} = %‘?9,9_?._ T Ce~Coo™ 2 7], O, N, S,Si 2 P =
leo-] AS E38HE C~Cop @l S Bl 2 318] 7]; C~Cy ]
Zag)9 e 7]; C~Cs2 &2 7]; C,~C
202 %}aow ] ol%ﬂ—oaxg ol A A B 7 i M2 d ekl
e
2

;L
L
L
a -
_VE



WO 2016/129867 PCT/KR2016/001239

[7d - 4]

4% 5]

41

03= 0~38] A== Foll A shtola,

R332 247 55 A OB oy Ty TR Co-Cop®l oF 271,
EFLAAY 0N, S, Si R P T Hoj i shte] S H 2 dAE 3k
CoCip®) BN BN R T12) 7]; CnCp©] A W35 312] 9 CoCip®] W32 112 9]
G L 7] C~Csp 2 L] ConCrp® SN A 7] Co~Cro®l AL V] C
~Cy8] &FA7]; Co~Cip o} Z-A| 71 3 -L-N(R,)(Ry); == o] Foi %l
ol )4 A el A} Bis o] $-3F Ru7 2], RS} Ri, R1F) R14, R149} RISY=
Nz Agste] Wi mi sH2ne s 44 5 Ak

Al 13kl o)A,

47] 8k (el o7 Bkeh (60 BAE = 1S SO she
set=.

318} 2] (6)

(&71 85t (6)°1 A,

R0 L, A, n, m< 7] 73 19 471 318k (D)ol A 78 2§t wef
i,

0= 0~38] A= Foll A shrtolar,
Ri-5& Z}2F =y A O 7 a4 T dy; TR Ce~Cep ol o} 715
EFLAAY 0N, S, Si R P T Hoj i shte] S H 2 dAE 3k
C~Ceo 2l Bl B Z318]7]; C~Cqp®l A1 W=a1e2] 9F C~Cp o] W =012 2
&3y 7]; C1~C509] %}7317]; Cz'”czogl %}Zﬂ%]ﬂ; Cz'”czogl %}Z_]%]ﬂ; G
~Cy8l EFAT]; C~Cyp 8l oFE A 7]; H -L-NR)(Ry); 2 ©] 7013
ol A AElE] A} e o] £-3F Rz €], R12¢} R13, R13Q} R4, R14Q} RIst=
ME Aol WS B FH RS 4T ¢ o,

X3 0 5= Selth)

A 186l 9lol A,

at7] ghgtE oM AEE e 5 o' o= gt

® ® ®
gerle So¥ So¥ B
‘Q4§§3 Cb@”ty QQD%D SO

141 1-2 1-3 14



WO 2016/129867

PCT/KR2016/001239

42
D ) ®, ) & )
L %.O < OO0 YOS
0 ~
@ a9 N@ O.Q N@ Q.@ N@

& R o G0 os,
@9'0 o 205 Hed
D N@ D 828 N@ S0

®; 3 s O
00 Qo o e
Og: 3 A SO O gg @ g%g O'Q
& &
) O Loy %.Q
Ty N G0 " D " 2%
@, D

0 SIENG T W S
oy %.O % 0 O S0 -0
295 ~
8955 TORO  TDES
©

1-21 1-22 1-23 1-24



WO 2016/129867 PCT/KR2016/001239

0 O O O N‘\/ O 0 O

335,

o S

® 73

”

e " ‘.
=4 ~ *‘ *’

”
Ve

S ‘ 20g® O S

Q “ @ Q.O "@

2-11 212

O e : O
0200@6 oL QO O a0 &

] o AN D o
g g )

-0 Q
< < D gf

@'@ o'e ege
.b
" g @’

2-21 2-22 2-23 2-24



WO 2016/129867 PCT/KR2016/001239
44

O.o c O ‘ 208 o
> ‘ an. N s
Q O
Q
C@ > &
R0 ’ }{“ 20 m
SO
®

o } 0.0 @.o OO ”
”u \ %, BB,

L TE w4
.xﬂ dx *';'
°x b f‘ ?
@O’Q a0 OO’O g'g ’. i

@ O D
i Yav
T @;‘ ’@'@ ¢’



[%

WO 2016/129867 PCT/KR2016/001239

41 % 6]

45

o@:” & ’ 3
3-24 O

3,0 ‘Q

7 QOQO o0 Y
O. @ N Q.O

A 1@% A 2= = %71 A 173 =3} A WJA}OM 1A }%
F7lET e ek 71 A7 AR el oA

A7 F1ESS A1 WA A 5 F o g el R E S ES
-3k AL EH 07 3= 7117 &)

A 6 &oll oA

A7 A 1T d5A F 47 F71ESH didE = A5 £ 47 A
2459 A5 F AV AV H B EE U5 S Aok shtel
FAHE FasNASTS o T8sh= A7 471487

A 6 &oll 9o A,

A7 HESS ~WEE A, =F Y 34, J A Y FA,
SEIY T4, H329W T R EFE A T o= st 9
HAAH = AL EH 07 3= F7] 171427

A 6 &oll 9o A,



[

[

[

€

€

€

WO 2016/129867 PCT/KR2016/001239
46

BN FNESTSATTEARR YV FFES L= A S A
3= f7131 7] 22}

T3 10] Al 6 el 9lo]A,
I G EFol Al 1 & WA Al 5 e 5 o] 3 el 2= 315 E 9
TE = olE Y FEEo] L3t A= Al S B SR =
1 A7 A=A}

T 1] A6 FV AV AAE e v aZw o] 2 A
) AZ g o) 422 %= Ao .2 ¥alali= AR

T8H12] Al 11 8ol o)A,
B7 A aAE VA7 G AL, TG RAL 1A,
FIEWA] 28, F @A = A 2 8 4] S Aol sl A1E
53407 sk HAAA]



PCT/KR2016/001239

WO 2016/129867

11

100

Q o
S
cs853ze s |
o
g | L L1 (|
L oy 0 | Ho
ol | 40 | o | K4 | Ko | <o | 3D N
Tle e (o= || G| B
K ol R0 | &0




INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KR2016/001239

A
CH7C 21 /34{2006.01 ), CO7
According to

CLASSIFICATION OF SUBJECT MATTER

027 1/58(2006.01), COSK 11/06{20066.01 ), HOIL S1/60(2066.01), HOIL 51/50¢(2005.01)

International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimurm documentation searched {classification system followed by ¢
CO7C 211/54, COTD 209/82; CO9K 11/06; HOIL 31/50; COTD 403/04; CO7C 15/20, CO7C 211/58; HOIL 51/00

{assification symbols)

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched

Electronic data base consudted during the international search (name of

eKOMPASS (KIPO internal)

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2010-0812903 A (LG CHEM. LTD.) 28 October 2010 =12
See claim 6, chemical formmdas 1-1-44, 1-2-41 compound and manufacturing example 4.
Y KIM, Kyu Sung et al., "Blue Light-emitting Diodes from 2-(10-naphthylanthracene}-spiro }-12
{fluprene-7, 90 -benzofluorene] Host Material”, Dyes and Pigments, 2009, Vol. 81,
pp. 174179
See scheme 2, chemical formulas BH-3BD.
A KR 10-2011-0068330 A DUKSAN HIGH METAL CG., LTI ) 22 Fune 2011 i-12
See abstract and the claims.
A KR 10-2012-0112330 A (DUKSAN HIGH METAL CO, LTD) 11 October 2012 1-12
See abstract and the claims.
A KR 10-1455156 B1 (DUKSAN BIGHMETAL €O, LTD.) 27 October 2014 1-12
See abstract and the claims.

E:j Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documenss:

“A”  document defining the general state of the art which is not considered
to be of sarlicular relevance

“E™  earlier application or patent but published on or after the international
filing date

“L”  document which 1 throw doubts on priosity claim(s) or which is
cited to establist ublication date of another citation or other
special reason {38 §

“07  document reforring to an oral disclosure, use, exbibition or other
means

“P7 document published prior 1o the international filing date but later than

the priority date claimed

“I7 later document published after the international filing date or priorty
date and not in contlict with the aﬂpi;cat;on but cited to understand
the principle or theory underiying the invention

“X”  docum
cons
step when the doct 3mem is taken alﬂm

*Y”  document of particulss
considered to invel the document is
combined with one or more other such documents, such combination
being obvious to a persen skilled in the art

“&”  document member of the same patent family

Drate of the actual completion of the international search

20 APRIL 2016 (20.04.2016)

Date of mailing of the international search report

02 MAY 2016 (02.05.2016)

and matling address of the [SA/KR

Korean Intellectual Propesty Ottice

Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

ireile No. 82-42-472-7140

Authorized officer

Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2015}




INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/KR2016/001239

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2010-0112903 A 20/10/2010 KR 10-2014-0015226 A 06/02/2014

KR 10-2011-0068330 A 22/06/2011 NONE

KR 10-2012-0112330 A 11/10/2012 KR 10-2011-0100762 A 16/09/2011
WO 2011-108001 A2 09/09/2011
WO 2011-1080201 AQ f2/01/2012
WO 2011-108901 AQ 09/08/2011

KR 10-1455156 B 27/10/2014 CN 104781233 A 16/07/2015
W0 2014-077558 A1 22/05/2014

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}



A E AW B,
A & AR I A PCT/KR2016/001239
A, EHe] £ E 7| & EF(FAS EFAPC)

C07C 211/54(2006.01)i, CO7C 211/58(2006.01)i, C09K 11/06(2006.01)i, HO1L 51/00(2006.01)i, HO1L 51/50(2006.01)i

B. ZEAME Fof

FH A R EAGA S 27 E 71 A)
C07C 211/54; CO7D 209/82; CO9K 11/06; HOIL 51/50; CO7D 403/04; CO7C 15/20; CO7C 211/58; HO1L 51/00

1 f
=i = e LU S
PG HAGAMTH B T AL IR BAE HAET Y 74" IPC
dEsEdeetan W AR FALRNGETR: 2AE HaEAT] A" IPC
T A ZA el o] &8 714k dlo] el v o] 2~ (o] o] ¥l W o] 22 0] WA B Mol FahE H )
cKOMPASS(5-31 % Wi A A 2=¥1)
C. FEERH
7helaref« AEEHY % A TR B9 /14 93 A7
Y KR 10-2010-0112903 A (52} 3|2} A=1348H) 2010.10.20 1-12
A7 A6, e 1-1-44, 1-2-41 328 L Azel 14 Fx
Y 54 9], "Blue light-emitting diodes from 2-(10-naphthylanthracene)— 1-12
spirolfluorene-7,90" -benzofluorene] host material',
Dyes and Pigments, 2009, Vol. 81, pp. 174-179
27 2, 88k BH-3BD F.
A KR 10-2011-0068330 A (Hatate]d & (F)) 2011.06.22 1-12
fof 3 gl 2
A KR 10-2012-0112330 A (SAtatelw & (F)) 2012.10.11 1-12
a.oF g A9 %‘1.
A KR 10-1455156 Bl (Eatsle]dg(F)) 2014.10.27 1-12
Qo g A Fx.
Gk wRe] C(AIZ) el 7] A= o] glgrvl o). gs-5310) Bl =2 FEsA L.

Aed EFY 52 are: . _ _ . -
AR R SE A P AR we S0 Fol BAE R0 297 4
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=

73
B A EQdnTh e 299 B UL A 299 e)5 _ _ _ _
SASTEETNE SRR RE SRS P SASHL T (0 smaaqe g v o BY son 378 une
T EE IR Yl Aew 2T
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
e e DL TEE R R EEEER EARE
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A ZA Y AA DEY A AR A L
2016%1 054¢ 02¢ (02.05.2016)
AR
AT
%}\ Bl 5 482-42-481-8578 AT +042 481 8657

A2 PCTASA210 (7§14 £-21) 20159 19)




TAZdN D

SES G i An PCT/KR2016/001239

j@ﬁ;‘;ﬂﬁ%"” A 24 0S5 5% =

KR 10-2010-0112903 A 2010/10/20 KR 10-2014-0015226 A 2014/02/06

KR 10-2011-0068330 A 2011/06/22 qs

KR 10-2012-0112330 A 2012/10/11 KR 10-2011-0100762 A 2011/09/15
WO 2011-108901 A2 2011/09/09
WO 2011-108901 A3 2012/01/12
WO 2011-108901 A9 2011/09/09

KR 10-1455156 Bl 2014/10/27 CN 104781233 A 2015/07/15
WO 2014-077558 Al 2014/05/22

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - drawings
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report

