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[136]

745

o]slol| A, A7) 85t 02 F A H
Ao 5 Fof

A71axAbe] Az ol o v 8o

[137]
F71e] A A] el = A v = 21+ oy

Fo], Sub 1 th 4] Sub 4
7}8 73%3

[138]  3Add
o A 2 0.2 Bt of] w2 8o
NA Azt 87 3
]

[139]
Skt sub 5% -3
| A 5}o] a4y
W2 ) A sk ek
sz Rop 5235 Ry ©
NS PR KR

7 X7 ov siol
k. 5t
Ri~R; & 3Ftto]al
[140] el shghE
A
41>
Ar—L—X  Pdy(dba)s/ P(t-Bu)s
~ Product

[141]

[142]
NaOt-Bu / Toluene

(X:Br, l)

Sub 1~Sub 4
Sub 5

[143] =
[144]
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//Br A‘\r Br
L
H meo—\ / /< 7
% . A—L—X  Pdy(dba)s/ P(t-Bu),
/ (Yn - (Y)n
(Ra) L/ A BRI NaotBusToluene IRy
(Ro)m Sub 5
Sub 11- 1
A
H mX)™
__N L . Ar—L—X  Pda(dba)s/P(t-Bu)s m(x)@
()n _
Br/\\/ //\, x=Br. b NaOt-Bu / Toluene Q wn
(Ro)m Sub 5 Ram
Sub 11-2
146
L146] Sub 11-1 Pd(PPha)s/ NaOH
[Method 2-1] Sub 11-2 * R4+—B(OH), Product
THF : H,0
Sub 9

[147]
[148]

[149]
[150]

[151]
[152]

[153]

Pdx(dba)s / P(t-Bu)
[Method 2-2] Sub 11-1 . Rq . Amine group — — ® Product

Sub 11-2 Sub 10 NaOt-Bu / Toluene

oY

©] 8}, Sub 1~Sub 4] U T& AT o] F- FV] kS Aol whE g o]
Shiher o] Al el dis) A4
Sub 1 $A % o] Al:

<{k-5-4 3>

n-BuLi B(OH), ON
N\ B(OMe) N 2
(5 — QQ s (S Y
Ry S Ro R S R, Br
Sub 11 Sub 1-2
Rs
HN O
Pd(PPhg), / K;CO4 Q PPh3
THF : H,0=2: 1 0.DCB Q Q
Ri S R,
Sub 1-3 Sub 1

Sub 1-1 A

A2 o) 7] JH el A Ry, R,2 %] 2+ dibenzothiophene %= #| & carbon disulfide
Qo] =91 3 bromineS A A 8] A 7FA A ALl A 124 7F B-oF kA 7]
Fo0bo] ERE W A & o] Gako] f7] 89S FFHska A E
A E-S- ethanol |1 & o] &3] A4 A s5F0] Y3+ Sub 1-1S 2},

Sub 1-2 A1 H
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[154]

[155]
[156]

[157]
[158]

[159]
[160]
[161]

[162]
[163]

[164]
[165]

A<= Sub 1-1& =7 THFl| %]
(2.5 M inhexane)< d %13] 47} 3 i}
WHEAT T BES-E 2] £ 55 -78°CE W41, trimethyl borate & %] 713}
&0l A 12413t & o A E W 2N-HCl 78 9= ¢
30+-7F WHEAZ] 3= ether® 231U 77152 MgSO, = 71 &38)aL &+
A Aol 918k Sub 128 IS

JHES Eo] e 2 78 °CE w3231 n-Buli
HES-5-5 0°Col A 1A]F &9t

-

111

= [T
SIgRTA IS
==
=
=

F

.
T

v

%1

J ¥l - 7]&< Silicagel column 2 A4
Sub 1-3 344
AL Sub 1-29} Ry = %] §+4 1-bromo-2-nitrobenzene, Pd(PPhs),, K,CO, & 57
THFS} &2ko] Bof o] 51 1k 5 2447k B¢t ShF A 7o) wk-go] E R 5w
WS E o] 228 AL 0 2 A8 31, CH,CLE F5 3813l & 2 o531t}
7155 MgSO, = &35}l lo';'f—’? sk 3~ A E 7= & Silicagel column <
o] &3] -2l 3ko] Ydl= Sub 1-38 AU}
Sub 1 34 ¥

212 Sub 1-33} triphenylphosphine<- o-dichlorobenzenel] <5 ©] a1, 244 7} & <QF
BFA AT Wgo] TAE B FHE o Beho] SWE AL G T, H A
A7) =& Silicagel column 2 A4 A 3} o] 3} Sub 1S AT
Sub 2 A H o A:
<tk5-2] 4>
L2
SCH HsCS H;CS
2 PdPPho./ KiCOs H,0 _
Br—</__\\H3(oH)2 + @[ = {} P — = e N W
_|J R// Al THF : HzO 2:1 \—| Acetic acid
R2 ! 2 RZ R1
Sub 21 Sub 2-2
s n-BuLi S NO,
CF3SO3H M\ _ BOMe) _ (HO)ZBm . \Br  Pd(PPhs),/ K,COy
Pyridine /= =\/ THF R—/\ =\ /i THF : H,0=2: 1
R2 R1 2 R»] R3
Sub 2-3 Sub 24
y No s PPh; N8 N
N7 N N 29 /\R
3 == Y 0-DCB Raes ) 1
Ro Ri R2
Sub 2-5 Sub 2
Sub 2-1 A H

R,= *] 2H¥ 4-bromophenylboronic acid, R, = %] &+
(2-iodophenyl)(methyl)sulfane 2} Pd(PPhs),, K,COs, THF, &2 ¥ 31 /7] Sub 1-32]
g s A8kl WA ske] /18k= Sub 2-15 AT

Sub 2-2 3AIH

Sub 2-1& oFA| Etell #o]al 3t sl & of A Eqtell &8 A2 A& 2714k



33

WO 2013/108997 PCT/KR2012/011234

[166]
[167]

[168
[169
[170
[171

—_— e e

[172]
[173]

[174]
[175]
[176]

[177]
[178]

[179]
[180]

[181]
[182]

F- Aol A 6412 algkekth, wkg-o] A 7S G E o] &-35)o]
o} Al E 2F(acetic acid)E A| A olumn & ©]-8-3}o] -] 3lo] 3}
Sub 225 AUt

Sub 2-3 A H

A2 Sub 229 EPEFQ 2 gl
gﬂrAﬂﬂ(81>~x4‘dél il 2

FE 22 ol ET). 2%l B8 4 MgSO,Z A7 85t 21k ol 7 .

‘IT7]‘Q“UH = 5&38lo] A H A =S Silicagel column 2 A A g 8lo] €8}
Sub 2-35 A3

Sub 2-4 A1 H

A2 Sub 2-35 %+7] Sub 1-29] AR I U 8HA] 8 5to], Sub 2-45 AT

Sub 2-5 3 W

AL Sub 2-47} Ry = %34 1-bromo-2-nitrobenzene, Pd(PPh,),2} K,COs, THF,
25 ¥l 7] Sub 1-39] M 5 A8t X Eko] 38k Sub 2-58 AT

of
o
ki
%)
o

ilicagel

Sub 2 A1 H
AL Sub 2-5- 4}7] Sub 12] A HI} U8} A &Y slo] 915)+= Sub 2=
AT}

Sub 3 A H o AL
<{k&-2 5>

Br B(OH),
J N O n-BuLi / B(OMe), \ D ZNJ\/j i Pd(PPha), / KoCO5
_ SR, L
R{* s Q THF Br— > THF : H,0=2: 1
Sub 341
Rg R,
HN O
L O e )
o-DCB Ri S Q
Sub 3-2 Sub 3

Sub 3-1 AW

R, & = X]2¥ 5-bromobenzo[b]naphtho[2,1-d]|thiophene= 7 7] Sub 1-29]
G LA R ste] 38k Sub 3-12 AU

Sub 3-2 3t W

A2 Sub 3-13} Ry& % 3H¥ 1-bromo-2-nitrobenzene, Pd(PPh,),, K,CO,, THF,

o 7371 Sub 1-38] §/d 7} FAekA 1 & sto] k= Sub 3-22 A3

Sub 3 AW

A2 Sub 3-25 %71 Sub 18] FA3H A 5 AekA 18 slo] Yk Sub3E
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QA
[183] Sub 4 3 H o A]:
[184] <Hk-§-2] 6>
[185] o

//
HsCS

HaCS,
H20;
SCH Pd(PPha)4 / KoCO
ar—( \;—B(OH)Z . m T | Brﬁ \\'> e EHQ—Q
— ~

Acetic acid

R{ | THF Ho0=2:1 \\_} <J

Sub 41 Sub 4-2
NO
CF3S03H 2
B nBuLi/B(OMe)s (HO)B \/E\ . Br  Pd(PPhy)s/K,COq
Pyr|d|ne { ) " THF : H,0=2 : 1
3
Sub 4-3 Sub 44

Sub 4-5

[186] Sub 4-1 3 W

[187] 4-bromonaphthalen-1-ylboronic acid, R, .= X| 3+¢
(2-bromophenyl)(methyl)sulfane 2} Pd(PPh;), 2} K,COs, THF, &< ¥ 31 7] Sub
1-39] 3 3t 5 A skA X ko] 918k Sub 4-15 A ATt

[188] Sub 4-2 3 W

[189]  Sub4-1& 7d7] Sub 2-29] §AH ¥} A8t/ 2l &Y ste] 2ls)= Sub4-25

QA

[190] Sub 4-3 AW

[191] < Sub 4-2F “J7] Sub 2-39] HAH I 5 A3l A R 8 3}o] 3} Sub 4-3
A MB}

[192]  Subd4-4 A

[193] 2 Sub 4-35 %} 7] Sub 1-29] A HH § U SHA &}, Sub 4-45 DALY

[194]  Subd4-5 A

[195] 2 Sub 4-47} Ry = X 3+E 1-bromo-2-nitrobenzene, Pd(PPhs),2} K,CO,, THF,

S 931 47] Sub 1-39] W 5 A3k Al W aste] k= Sub2-58 AU

[196] Sub 4 A1 H

[197] A2 Sub 442 7J7] Sub 1 & FAAH I FL3HA & slo] K13 Sub 4=
QA

[198] Product 341 H o A]

[199] 7] k&2 1 2 20f] 93] 2 o] up2 &35S A sk 4= AT} F 714
W o= By o] 89ES A ok oAl = v A

[200] [Method 1] (¥+-8-4] 1)
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[201] Sub 1~49} Sub 55 EF-ollo] =3} F-of| Pdy(dba)s, P(t-Bu)s, NaOr-Bu-% 2+ 7k
A7Fek ¥, 100°C ol A 244 2F wlik 3H7- A 71T}, ether®t & = 58 5 7155
MgSO,= % 0} 5% S A HE 7] 22 silicagel column 2 A A 7g 3}-o]

# <& product & AT}

[202] [Method 2-1] (¥+-5-24] 2)

[203] S vek Zal 0] Sub 11-1 %3 Sub 11-2 (WBBE THF®]| &<l 3-¢|, Sub
9 (1.2%9%F), Pd(PPhs), (0.03F %), NaOH(3Z &), =25 A ﬂd -, ik 35

O

AlZIT), Hhg-o] ¢85 ether} B = F5 % 5 F7]58 MeSO,= A &3}a1
&% S A H 7] 25 silicagel column 2 A A 7 8o A4 & ProductE
AT

[204] [Method 2-2] (¥F-$-2] 2)

[205] - e Z el A o] Sub 11-1 B5+= Sub 11-2 3} (13%), Sub 10 3}3H=
(1.2 %), Pdy(dba), (0.059 %), P(t-Bu), (0.1 %), NaOr-Bu (3 %), toluene (10.5
mL / 1 mmol)= &2 $-9| 100 °Coll A wk-&& A ﬂﬁh“/} nk-g-o] 9} = & ether®}
B2 35 % 7715S MeSO,= (%33 55 ¢ 5 A E 7=
silicagel column 2 A2 4 3} o] A4 & Product® A T

[206] ~}7] Method 1 & Method 201 A AF-&%] = Sub 5, Sub 9, Sub 102] o] A| += o} 2 <}
@ou} ofd] @4HE 2L oph

[207]  Sub5 dlA]

208]  Sub5°] el ofglel 2o, ofa] FE AL ol

[209]
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Br Br Br
| |
. o o
SeFsansliegas
Sub 51 Sub 5-2 Sub 5-3 Sub 54 Sub 5-5

oot oo oo

Sub 56 Sub 5-7 Sub 5-8 Sub 5-9 Sub 5-10

Sub 5-11 Sub 5-12 Sub 5-13 Sub 5-14 Sub 5-15

[210]

[211] Br N_\<Br Br
O OO &

Sub 5-16 Sub 5-17  Sub 5-18 Sub 5-19 Sub 5-20

— D =N
B
' N/>_©' r \ />_®75r =N
& O
N

Sub 5-21 Sub 5-22 Sub 5-23 Sub 5-24
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[212] B
b= " p
=N =N N
Br Br =N O /_ N
Ia®s Il I Rale
Sub 5-25 Sub 5-26 Sub 5-27 Sub 5-28
24 Dy, D fan O
.O N 3 o P N 3 N 3 N 3
. o e
N»‘Q o 9, ¢ > {) ) ) W
Sub 5-29 Sub 5-30 Sub 5-31 Sub 5-32 Sub 5-33

[214]



W

[215]

0 2013/108997 PCT/KR2012/011234

Sub 5-38 Sub 5-39 Sub 5-40 Sub 541 Sub 5-42
Br
Br
Br
=
O N Ay D NN
QP 6 NLCE
v Speas
~ U D D
D

Sub 543 Sub 544 Sub 545 Sub 546 Sub 547

Br Br
N”™~N
N™N | . N

Sub 548 Sub 549 Sub 5-50

Sub 5-53 Sub 5-54 Sub 5-55 Sub 5-56 Sub 5-57
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Sub 5-58

Sub 5-62

Sub 5-67

Sub 5-72

[216]

Sub 5-59

Sub 563

Sub 5-73

Sub 5-64

Sub 5-69

Sub 5-74

PCT/KR2012/011234

Sub 5-65 Sub 5-66

\ D
=
N I o
Sub 5-70

Sub 5-71

Sub 5-75 Sub 5-76
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Sub 5-77 Sub 5-78

Sub 5-82 Sub 5-83 Sub 5-84 Sub 5-85

[217] 2}7] Sub 59] of| A] A E-A ] o) & FD-MS 4t 3}7] 3% 13} 2t}

[218] [k 1]
[219]
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et s FD-MS st E FD-MS

Sub 5-1 m/z=203.94(CeHsI =204.01) Sub 5-2 m/z=253.96(C1oH-1=254.07)
Sub 5-3 m/z=309.02(C;7H;,BrN=310.19) Sub 5-4 m/z=311.01(Cy5H:0BrN;=312.16)
Sub 5-5 m/z=310.01(C;6H,,BrN,=311.18) | Sub 5-6 m/z=310.01(Cy6H11BrN,=311.18)
Sub 5-7 m/z=310.01(Cy6H1:BrN,=311.18) | Sub 5-8 m/z=279.97(C1,He1=280.10)
Sub 5-9 m/z=387.04(Cy;H14BrN;=388.26) | Sub 5-10 | m/z=386.04(C,,H;sBrN,=387.27)
Sub 5-11 | m/z=386.04(CyoH15BrN,=387.27) | Sub 5-12 | m/z=348.03(C1sH13BrN,=349.22)
Sub 5-13 | m/z=271.99(C13HsBrN,=273.13) Sub 5-14 | m/z=283.99 (Ci,HeBrN,=285.14)
Sub 5-15 | m/z=289.03(C14HsDsBrN,=290.17) | Sub 5-16 | m/z=360.03 (CyoH13BrN,=361.23)
Sub 5-17 | m/z=360.03 (CoH13BrN;=361.23) | Sub 5-18 | m/z=334.01 (CysH1;BrN,=335.20)
Sub 5-19 | m/z=334.01 (C45H::BrN,=335.20) | Sub 5-20 | m/z=436.06 (C,H,,BrN,=437.33)
Sub 5-21 | m/z=400.06 (Cp3H:;BrN,=401.30) | Sub 5-22 | m/z=360.03 (C,oH13BrN,=361.23)
Sub 5-23 | m/z=365.06 (C20HsDsBrN,=366.27) | Sub 5-24 | m/z=436.06 (C,sH1,BrN,=437.33)
Sub 5-25 | m/z=436.06 (CsH:1,BrN,=437.33) | Sub 5-26 | m/z=410.04 (CzH1sBrN,=411.29)
Sub 5-27 | m/z=410.04(Cy4H1sBrN,=411.29) | Sub 5-28 | m/z=512.09 (Cs,H,BrN,=513.43)
Sub 5-29 | m/z=476.09 (CoH21BrN,=477.39) | Sub 5-30 | m/z=360.03 (C5oH13BrN,=361.23)
Sub 5-31 | m/z=365.06 (C,0HsDsBrN,=366.27) | Sub 5-32 | m/z=436.06 (C,sH;,BrN,=437.33)
Sub 5-33 | m/z=436.06 (CeH:;BrN,=437.33) | Sub 5-34 | m/z=410.04 (C,4H;sBrN,=411.29)
Sub 5-35 | m/z=410.04 (C24H:sBrN2=411.29) | Sub 5-36 | m/z=512.09 (Cs;H1BrN,=513.43)
Sub 5-37 | m/z=476.09 (CoH1BrN,=477.39) | Sub 5-38 | m/z=284.99 (C,5HsBrN;=286.13)
Sub 5-39 | m/z=290.02 (C13HsDsBrN;=291.16) | Sub 5-40 | m/z=361.02 (CysH1,BrN;=362.22)
Sub 5-41 | m/z=361.02 (C1oH1,BrN3=362.22) | Sub 5-42 | m/z=335.01 (Cy;H10BrN;=336.19)
Sub 5-43 | m/z=335.01 (Cy7H:oBrN;=336.19) | Sub 5-44 | m/z=437.05 (C,5H1BrN;=438.32)
Sub 5-45 | m/z=401.05 (C;H:6BrN3=402.29) | Sub 5-46 | m/z=361.02 (CioH1,BrN;=362.22)
Sub 5-47 | m/z=366.05 (C1oH;DsBrN;=367.25) | Sub 5-48 | m/z=437.05 (C,5H1BrN;=438.32)
Sub 5-49 | m/z=437.05 (CasH16BrN3=438.32) | Sub 5-50 | m/z=411.04 (C,5H14BrN;=412.28)
Sub 5-51 | m/z=411.04 (CpsH:4BrN;=412.28) | Sub 5-52 | m/z=513.08 (C3;H,0BrN;=514.41)
Sub 5-53 | m/z=477.08 (CpsH;0BrN;=478.38) | Sub 5-54 | m/z=361.02 (C1sH1,BrN;=362.22)
Sub 5-55 | m/z=366.05 (C1oH;DsBrN3=367.25) | Sub 5-56 | m/z=437.05 (CosH16BrN;=438.32)
Sub 5-57 | m/z=437.05 (CysH:6BrN3=438.32) | Sub 5-58 | m/z=411.04 (C,3H1,BrN;=412.28)
Sub 5-59 | m/z=411.04 (CsH14BrN;=412.28) | Sub 5-60 | m/z=513.08 (Cs;H,0BrN;=514.41)
Sub 5-61 | m/z=477.08 (CasH20BrN;=478.38) | Sub 5-62 | m/z=284.99 (C,5HsBrN;=286.13)

[220]
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Sub 5-63 m/z=290.02 (C,3HsDsBrN3;=291.16) | Sub 5-64 m/z=361.02 (CyoH1,BrN3=362.22)
Sub 5-65 m/z=361.02 (C1oH1,BrN;=362.22) Sub 5-66 m/z=335.01 (C;5H.0BrN;=336.19)
Sub 5-67 m/z=335.01 (C;7H10BrN5=336.19) Sub 5-68 m/z=437.05 (C;sH1sBrN;=438.32)
Sub 5-69 m/z=401.05 (Cy,H16BrN;=402.29) Sub 5-70 m/z=361.02 (C;9H,BrN;=362.22)
Sub 5-71 m/z=366.05 (C;oH;DsBrN;=367.25) | Sub 5-72 m/z=437.05 (CysH1sBrN;=438.32)
Sub 5-73 m/z=437.05 (Cy5H16BrN;=438.32) Sub 5-74 m/z=411.04 (C,3H14BrN;=412.28)
Sub 5-75 m/z=411.04 (Cy3H14BrN3;=412.28) Sub 5-76 m/z=513.08 (C3;H0BrN3;=514.41)
Sub 5-77 m/z=477.08 (C,gH20BrN;=478.38) Sub 5-78 m/z=361.02 (C15H1,BrN3=362.22)
Sub 5-79 m/z=366.05 (C19H;DsBrN2=367.25) | Sub 5-80 m/z=437.05 (CysH1sBrN;=438.32)
Sub 5-81 m/z=437.05 (CysH1sBrN;=438.32) Sub 5-82 m/z=411.04 (Cy3H14BrN;=412.28)
Sub 5-83 m/z=411.04 (CysH14BrN;=412.28) Sub 5-84 m/z=513.08 (C3;H,0BrN;=514.41)
Sub 5-85 m/z=477.08 (CgH20BrN;=478.38)
[221] Sub 9 < A]
[222]  Sub 99| o A<= ofg oF o, ool A H AL ofrt
[223]
B(OH), B(OH) B(OH); Q
©/ @ (HO)ZBJ/\J/\j [\ j/ (HO)ZBO >_>
L
Sub 9-1 Sub 9-2 Sub 9-3 Sub 9-4 Sub 9-5
& 4
- O
(HO)QB@N Q (HO).B 0.0 N O.
(HO)ZBOb @ (HO)QBO“@
Sub 9-6 Sub 9-7 Sub 9-8 Sub 9-9
[224] Sub 10 o A]
[225]  Sub 109] o A= of o} 2oL}, o] o] T H AL of U

[226]
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[227]
[228]
[229]

[230]
[231]
[232]

ZT

o

Sub 10-1
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ﬁj\ Qmj O@%\m

Sub 10-2 Sub 10-3 Sub 10-4 Sub 10-5

— =M a8
= HNT S
9@
N
Sub 10-6 Sub 10-10
§ %
J
Sub 10-11 Sub 10-12
7] Sub 9 W 109] o A| 4 =4l tf gk FD-MS %k 3171 3% 29F 2.
[5% 2]
oters FD-MS sete FD-MS
Sub 9-1 m/z=122.05 (CgH;B0,=121.93) Sub 9-2 m/z=172.07 (C1oHsBO,=171.99)
Sub 9-3 m/z=172.07 (CycHgBO,=171.99) Sub 9-4 m/z=123.05 (CsHsBNO,=122.92)
Sub 9-5 m/z=289.13 (C1sH1sBNO,=289.14) | Sub 9-6 m/z=339.14 (C,,H.sBNO,=339.19)
Sub 9-7 m/z=365.16 (Co4H,0BNO,=365.23) | Sub 9-8 m/z=405.19 (C,;H»,BNO,=405.30)
Sub 9-9 m/z=405.19 (C;7H24BNO,=405.30)
Sub 10-1 m/z=169.09 (C;,H1;N=169.22) Sub 10-2 m/z=245.12 (CigH,5sN=245.32)
Sub 10-3 m/z=219.10 (CigH13N=219.28) Sub 10-4 m/z=219.10 (C;5H;3N=219.28)
Sub 10-5 m/z=285.15 (C,1H1sN=285.38) Sub 10-6 m/z=321.15 (Co4sH1sN=321.41)
Sub 10-7 m/z=409.18 (Cs1H,3N=409.52) Sub 10-8 m/z=269.12 (C,oH;5sN=269.34)
Sub 10-9 m/z=269.12 (CyoH1sN=269.34) Sub 10-10 m/z=295.14 (C,,H;7;N=295.38)
Sub 10-11 | m/z=335.17 (CssH,:N=335.44) Sub 10-12 m/z=459.20 (CssH,5sN=459.58)

Product 1-1 34 o A] [Method 1]

<dk-8-2 7>
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[233]

[234]
[235]
[236]

[237]

[238]
[239]
[240]

[241]

[242]
[243]

S O @YN\\’/@ Pdy(dba)s / P(t-Bu);
D + 0 _
O H NYN NaOt-Bu / Toluene
D D Br
D

LA} EEH 2 8}3E (7.1g, 20mmol) ¥ 2-bromo-4,6-diphenyl-1,3,5-triazine
(7.5g, 24mmol)S =5 (210 mL)°ll =3} 99l Pdy(dba), (0.92g, 1 mmol), P(+-Bu)s
(0.4g, 2 mmol), NaOt-Bu (5.8g, 60 mmol)2 Z}7}+ 713k 5, 100°C ol A 24A] 3¢
2 {E 8155 A 71T}, Methylene chloride$} &= 2 5253 - 7] 35S MgSO,=2
Azsta 5= 5 5 A H 7] 2= silicagel column 2 A 2 7 819 product
1-12 8.0g (& 68%)5 ATt

Product 1-13 34 < A] [Method 1

<®k-3-4 8>

b

J Q)
p S O s o YN\W/Q Pda(dba)s / P(t-Bu)s
| + [ =
@\ N~ N\f’\' NaOt-Bu / Toluene
H
Br

LA} S | = g3HE (8.5g, 20mmol) I} 2-bromo-4,6-diphenyl-1,3,5-triazine
(7.5g, 24mmol), &5l (210 mL), Pd,(dba); (0.92g, 1 mmol), P(+-Bu), (0.4g, 2
mmol), NaOt-Bu (5.8g, 60 mmol)<= 7] Product 1-12] 344 H 3} & AU &} 7] o
product 1-135 8.4g (78 64%)E AUt

Product 2-18 341 < A] [Method 1

<Ht-§-2] 9>

NaOt-Bu/ Toluene

QYNYQ Pda(dba)s / P(t-Bu)s
R X _— .
0 U
= b
Br

LA} FEH 2 83E (11g, 20mmol) ¥} bromobenzene (7.5g, 24mmol)<- & 52l
(210 mL), Pd,(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2 mmol), NaOt-Bu (5.8g, 60
mmol)2 %}7] Product 1-12] 43 W 3} L&A 3}¢] product 2-182 9.7g (=%
62%) 5 A AT}

Product 2-31 34 4 Al [Method 1]

<vk-&4 10>
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[244] - -
N ‘ N,§ ™ ‘

[245]

[246]
[247]
[248]

[249]

[250]
[251]
[252]

[253]

[254]
[255]
[256]

T [
Pd,(dba); / P(f-Bu)s %
N / N —_—
NaOt-Bu / Toluene
\

LA} FH = 83 (8.5, 20mmol) 2
4-(4-bromophenyl)-2,6-diphenylpyrimidine (9.3g, 24mmol), ¥ 52l (210 mL), Pd,
(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2 mmol), NaOt-Bu (5.8g, 60 mmol)= 77|
Product 1-12] 34 H 3} 52 &} A 8} product 2-312 9.2g (575 63%)E AU

Product 3-7 4 o A] [Method 1

<FH&2 11>

@ @/ sz(dba)3/ P(t-Bu)z
S \ Vanth >

MeO ?N NaOt Bu / Toluene
Br

OMe

H

L%} FEH 2 83 (8.6g, 20mmol) ¥ 2-bromo-4,6-diphenyl-1,3,5-triazine
(7.5g, 24mmol), & 521 (210 mL), Pd,(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2
mmol), NaOt-Bu (5.8g, 60 mmol)=- “J7] Product 1-12] 3+ H 3} & A 3} 7] 3}
product 3-7< 8.5¢ (& 64%)= AUt

Product 3-12 3/ < 4] [Method 1]

<HE-E-2] 12>

[ l N Ji ]
7 N = = T
“ | N s | Pdy(dba)s/ P(t-Bu)s NT/N —
SUsSsCARRERg = I
N__N NaOt-Bu / Toluene
O N T 7T Y
Br — —

LA} FEH 2 83 (9.1g, 20mmol) ¥ 2-bromo-4,6-diphenyl-1,3,5-triazine
(7.5g, 24mmol), & 52l (210 mL), Pd,(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2
mmol), NaOt-Bu (5.8g, 60 mmol)=- “J7] Product 1-12] 3+ H 3} & A 3} 7] 3}
product 3-122 8.5g (& 62%)E LTl

Product 4-19 314 < Al [Method 1]
<dk-8-2] 13>
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73 H\_<S 7 — — Pd,(dba); / P(t-Bu)s [:
S / \ = + Br—< \ - O O O @O@O@O@O@O@0- Y
o — | \] \ 7/ N/ NaOt-Bu / Toluene
\ Va N/ = 3

[257] LA} sl e 2 83hE (9.5, 20mmol) ¥ 4-bromobiphenyl (5.6g, 24mmol),
=59l (210 mL), Pd,(dba), (0.92g, 1 mmol), P(+-Bu), (0.4g, 2 mmol), NaOt-Bu (5.8g,
60 mmol)= A}7] Product 1-12] $H4 9 1} %L 3} A 3F9] product 4-19<- 8.2g (&
65%)5 L ATt

[258] Product 4-27 34 < A [Method 1]

[259] <qH-&2 14>

260] (\}
N
N
%_f/\@ Pday(dba)s / P(t-Bu) =
atD L PN g DRI PR l
2: \© @I)—Q}Br NaOt-Bu / Toluene ©
W,

261] 29X} 3 H = 3= (9.5g, 20mmol) 7
2-(4-bromophenyl)imidazol 1,2-a]pyridine (6.6g, 24mmol), &5 <l (210 mL), Pd,(dba)
5 (0.92g, 1 mmol), P(t-Bu); (0.4g, 2 mmol), NaOt-Bu (5.8g, 60 mmol)< “J7] Product
1-19] -3 W 3 5 A3}A 3o product 4-272 8.1g (5 61%)2 A AT

[262] Product 3-28 34 < Al[Method 1

[263]  <¥H32) 15>

[264]
O

Pa;(dbal / P(t-Bu)s NTN Q

NaOt-Bu / Toluene

N O Q S
> .

[265] LA} FEH 2 83 (6.5g, 20 mmol) ¥ 2-bromo-4-phenylquinazoline (6.8g, 24
mmol), &5 <1210 mL), Pd,(dba); (0.92g, 1 mmol), P(t-Bu); (0.4g, 2 mmol), NaOt
-Bu(5.8g, 60 mmol)=- 7] Product 1-1 3+ *H 3 & A &} 7] 3} Product 3-28&
7.2g (FH 68%)S AT

[266] Product 3-38 34 o Al[Method 1
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[267]  <®F-&2] 16>
[268]
. N -
S O + N Pdy(dba)s / P(t-Bu)a O N
;/ ATl TR e =
O H O NaOt-Bu / Toluene N@_QN
D
[269] LA} FEH 2 83 (6.5, 20 mmol) ¥ 2-bromo-4-phenylquinazoline (10.5g, 24
mmol), &5 <1210 mL), Pd,(dba); (0.92g, 1 mmol), P(t-Bu); (0.4g, 2 mmol), NaOt
-Bu(5.8g, 60 mmol)< “J 7] Product 1-12] 14 H 3} & U 317 819 Product 3-38&
8.7g (78 64%)S ATt
[270] Product 3-44 34 o Al[Method 1
2711  <8-&2 17>
272
[272] /:\
Br -
N />—< >
O %:\\/_é\l Pd(dba)s / P(t-Bu) O N
S O O = N=
N NaOt-Bu / Toluene N
S O o9
g
[273] S} sl e 2 83 (6.5, 20 mmol) ¥ 2-(3-bromophenyl)-4-phenylquinazoline
(8.7g, 24 mmol), EF<1(210 mL), Pd,(dba); (0.92g, 1 mmol), P(t-Bu); (0.4g, 2 mmol),
NaOr-Bu(5.8g, 60 mmol)S “J 7| Product 1-12] §+41 3} &2 &} A 3}¢] Product
3-44F 7.4g (75 61%)= EAT.
[274]  Product 4-28 3] o A|[Method 1]
[275]  <%¥3-2] 18>
[276]
( >
Q /N—\<N Pdy(dbals / P(t-Bu)s
O O O ' — NaOt-Bu / Toluene
S L)
H
[277] LA} & e 2 g3 (6.5, 20 mmol)X} 2-bromo-4-phenylquinazoline (6.8g, 24

[278]

mmol), &5 <1210 mL), Pd,(dba); (0.92g, 1 mmol), P(t-Bu); (0.4g, 2 mmol), NaOt
-Bu(5.8g, 60 mmol)< 4} 7] Product 1-12] 41 1 3} 52 &} 4] 519 Product 4-28Z
7.1g (& 67%)S AT

Product 6-1 34 o A|[Method 1]
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[279] <Hk-3-2] 19>

[280]
0o :
N
/4 ‘\<N

Pd,(dba); / P(t-Bu)s

NaQO¢-Bu / Toluene

[281] LA} FH = 8} (6.5, 20 mmol) 2
2-bromo-4-phenylpyrido[2,3-d]pyrimidine (6.9g, 24 mmol), & 5 1(210 mL), Pd,
(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2 mmol), NaOt-Bu(5.8g, 60 mmol)=- 7]
Product 1-12] 34 H 3} 52l &} Al 8} Product 6-15 6.7g (- 63%)= AT}

[282] Product 7-4 34 o] Al[Method 1]

[283] <Rk 20>

[284]

N%\ Pd(dba); / P(t-Bu);

NaQt-Bu / Toluene

Iz

[285] LA} FH = 8} (6.5, 20 mmol) 2
4-([1,1'-biphenyl]-3-yl)-2-bromopyrido[3,2-d]pyrimidine (8.7g, 24 mmol), & 51 (210
mL), Pd,(dba); (0.92g, 1 mmol), P(+-Bu); (0.4g, 2 mmol), NaOr-Bu(5.8g, 60 mmol)<-
%}7] Product 1-12] 37 H 3} &3} 8o Product 7-4& 7.5g (7F 62%)<
LA

[286] Product 5-14 34l o A][Method 2-1]
[287] <HF-S-2] 21>

[288] <
e ©N o (HO)ZB*<} g} P:::/HN:)OH
J

[289] $ 914 38 2 8}3HE (10.1g, 20 mmol),

(4-(naphthalen-1-yl(phenyl)amino)phenyl)boronic acid(8.14g, 24 mmol)& THF¢|
9] 3-0f|, Pd(PPhs), (0.7g, 0.6 mmol), NaOH(2.4g, 60 mmol), &= 5 7}3k 3, uluk
S A ukSo] R E Y ethers} B2 FEF F 17152 MgSO,=

AZsa 5= 3 A H 7] 52 silicagel column 2 A A A 3)o] AYA] =
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Product 5-14Z 8.9g (& 62%)< <At
[290] Product 5-23 341 4 A|[Method 2-1
[291]  <HE-S-2] 22>
[292]

) OO0
ooy

v

THF : H,0

Pd(PPhs) / NaOH Q.O

B(OH),

* O'O%

O

s
@m

[293] LA} FEH 2 83 (10.1g, 20 mmol), (4-((9,9-dimethyl-9H-fluoren-2-
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[294
[295
[296
[297

—_— e e

yl)(phenyl)amino)phenyl) boronic acid (9.73g, 24 mmol), Pd(PPhs), (0.7g, 0.6 mmol),
NaOH(2.4g, 60 mmol), % 7] Product 5-142] $+4H 37} U314 dlo] A&
Product 5-23& 9.4g (& 60%)= L AT}

Product 5-49 34 o] A|[Method 2-1]

<vk-&4 23>
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Y-
(0
QQNO J
O

ey

Pd(PPhs), / NaOH
THF : H,0

B(OH),

o
O

. O

S
% 9

(O

Br

[298] LA FEH Z 83 (11.1g, 20 mmol),
-yl(phenyl)amino)phenyl)boronic acid(8.77g, 24 mmol), Pd(PPhs)

PR

(4-([1,1'-biphenyl]-

51
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[299]
[300]
[301]

[302]

[303]
[304]
[305]

[306]

[311]
[312]

4+ (0.7g, 0.6 mmol), NaOH(2.4g, 60 mmol), %3 7] Product 5-142] 34 *H 3} & A 3}
3o A A& Product 5-495 10g (75 63%)= A AT

Product 5-5 34 < Al (Method 2-2

<vk-E-4] 24>

VB
N @QNH P (dba)s / P(EBu)s

|//\ 7N —

NaOt-Bu / Toluene
7 \ <E/ \>

Di([1,1'-biphenyl]-4-yl)amine (6.4g, 20mmol)2} 2. A} 3l B = &3+ (12.1g,
24mmol) ¥} E-F¢l (210 mL), Pd,(dba), (0.92g, 1 mmol), P(+-Bu); (0.4g, 2 mmol),
NaOt-Bu (5.8g, 60 mmol)= “7] Product 1-12] 3+ H 3} 5 A3} 7] 819 product
5-5% 9.39g (78 63%)E ATt

Product 5-6 34 o Al(Method 2-2)

<HF-3-2] 25>

N
J ;jc _ Pel(dbals /P(EBU: O (ﬁ
%7 \O NaOt-Bu / Toluene O Ny’ N N
VAT
9,9-dimethyl-N-phenyl-9H-fluoren-2-amine (5.7g, 20mmol)} 2 A} & €] =
3}3+& (12.1g, 24mmol) ¥ =52l (210 mL), Pdy(dba), (0.92g, 1 mmol), P(+-Bu),

(0.4g, 2 mmol), NaOt-Bu (5.8g, 60 mmol)= 77| Product 1-12] $H43 W 7} & U 514
3}o] product 5-6= 8.8g (-F 62%)= AU,

%

B

Product 5-19 34 <] Al (Method 2-2
<®k-3-2 26>

S

SWete R
X / Pds(dba); / P(¢-Bu) O
Br N . . 2 3 3 / \ N N
C/ \\ NaOt-Bu/ Toluene
N Y4
:

[3E 3]
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e E FD-MS spete FD-MS
5-1 m/z=592.20 (C4,H2sN25=592.75) 5-2 m/z=668.23 (C4gH31,N,5=668.85)
5-3 m/z=642.21 (C4sH30N,5=642.81) 5-4 mM/z=642.21 (C4eH30N,5=642.81)
5-5 m/z=744.26 (Cs4H36N,5=744.94) 5-6 m/z=708.26 (Cs1H3sN,5=708.91)
5-7 m/z=832.29 (Cg1H1oN,5=833.05) 5-8 mM/z=692.23 (CsqH3,N,5=692.87)
5-9 m/z2=692.23 (CsoH22N25=692.87) 5-10 m/z=718.24 (Cs2HaaN25=718.90)
5-11 m/z=758.28 (CssH3sN2S=758.97) 5-12 m/z=882.31 (CesH4oN2S=883.11)
5-13 m/z=668.23 (CygH3,N-5=668.85) 5-14 m/z=718.24 (C5,H34N,5=718.90)
5-15 m/z=744.26 (CssHisN2S5=744.94) 5-16 m/z=784.29 (C5;HsoN25=785.01)
5-17 m/z=592.20 (C43H23N25=592.75) 5-18 m/z=642.21 (C46H30N25=642.81)
5-19 m/z=692.23 (CsoH3,N25=692.87) 5-20 m/z=744.26 (Cs4H3¢N25=744.94)
5-21 m/z=668.23 (CygH3,N-5=668.85) 5-22 m/z=718.24 (C5,H34N,5=718.90)
5-23 m/z=784.29 (Cs;H4oN-5=785.01) 5-24 m/z=592.20 (C4HgN25=592.75)
5-25 m/z=668.23 (C4sH32N-S=668.85) 5-26 m/z=642.21 (C4eH30N-5=642.81)
5-27 m/z=642.21 (C46H39N,5=642.81) 5-28 m/z=744.26 (Cs4H36N,S5=744.94)
5-29 m/z=708.26 (Cs;H3sN,5=708.91) 5-30 m/z=832.29 (Cg;H4oN,5=833.05)
5-31 m/z=692.23 (CsoH3,N,5=692.87) 5-32 m/z=692.23 (CsoH3,N,$=692.87)
5-33 m/z=718.24 (Cs;H34N,5=718.90) 5-34 m/z=758.28 (CssH3sN,5$=758.97)
5-35 m/z=882.31 (CesHaoN,5=883.11) 5-36 m/z=668.23 (C4gH3,N,5=668.85)
5-37 m/z=718.24 (Cs;H34N,5=718.90) 5-38 m/z=744.26 (Cs4H36N,S=744.94)
5-39 m/z=784.29 (Cs;H4N,5=785.01) 5-40 m/z=592.20 (C4;H,3N,5$=592.75)
5-41 m/z=642.21 (C46H3N,5=642.81) 5-42 m/z=692.23 (CsoH3,N,$=692.87)
5-43 m/z=744.26 (Cs4H36N,S=744.94) 5-44 m/z=668.23 (C45H3,N,5=668.85)
5-45 m/z=718.24 (Cs;H34N,5=718.90) 5-46 m/z=784.29 (Cs7H1oN,5=785.01)
5-47 m/z=692.23 (CsoH3,N,5=692.87) 5-48 m/z=718.24 (Cs;H34N,5=718.90)
5-49 m/z=794.28 (CszH3sN,5=795.00) 5-50 m/z=682.24 (C4oH34N,5=682.87)
5-51 m/z=806.28 (CsgH35N,5=807.01) 6-1 m/z=528.14 (C35H,0N45=528.63)
6-2 m/z=533.17 (C35H15DsN4S=533.66) 6-3 mM/z=604.17 (C41H24N4S=604.72)
6-4 m/z=604.17 (Ca1H24N4S=604.72) 6-5 m/z=578.16 (C3eH,,N4S5=578.68)
6-6 m/z=578.16 (C3gH2,N4S5=578.68) 6-7 m/z=680.20 (C47H,3N45=680.82)
6-8 m/z=644.20 (C44H25N4S=644.78) 6-9 m/z=604.17 (C41H,4N4S=604.72)
6-10 m/z=609.20 (C41H1sDsN4S=609.75) 6-11 m/z=680.20 (C47H,5N4S=680.82)

[313]
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6-12 m/z=680.20 (C4;H23N,5=680.82) 6-13 m/z=654.19 (C4sH,6N45=654.78)
6-14 m/z=654.19 (C4sHN,S=654.78) 6-15 m/z=756.23 (Cs3H30N45=756.91)
6-16 m/z=720.23 (CsoH3;N,5=720.88) 6-17 m/z=604.17 (C41H24N45=604.72)
6-18 m/z=609.20 (C41H19DsN45=609.75) 6-19 m/z=680.20 (C47H2sN45=680.82)
6-20 m/z=680.20 (C47H,sN,S=680.82) 6-21 m/z=654.19 (C4sH,6N4S=654.78)
6-22 mM/z=654.19 (C45H25N,5=654.78) 6-23 m/z=756.23 (Cs3H3,N45=756.91)
6-24 m/z=720.23 (CsoH3;N,5=720.88) 6-25 m/z=528.14 (C35H;0N45=528.63)
6-26 m/z=533.17 (C3sH15DsN1S5=533.66) 6-27 m/z=604.17 (Cs1H2aN45=604.72)
6-28 m/z=604.17 (C41H2aN45=604.72) 6-29 m/z=578.16 (C3gH»2N45=578.68)
6-30 m/z=578.16 (C39H;:N,5=578.68) 6-31 m/z=680.20 (C4;H,5N,5=680.82)
6-32 m/z=644.20 (C44H2sN,S=644.78) 6-33 m/z=604.17 (C4H»4N4S=604.72)
6-34 m/z=609.20 (C43H19DsN4S=609.75) 6-35 m/z=680.20 (C47H,sN45=680.82)
6-36 m/z=680.20 (C4,H23sN45=680.82) 6-37 m/z=654.19 (C4sH:6N45=654.78)
6-38 m/z=654.19 (C4sH:5N45=654.78) 6-39 m/z=756.23 (Cs3H3:N45=756.91)
6-40 m/z=720.23 (CsoH3;,N,5=720.88) 6-41 m/z=604.17 (C41H2aN45=604.72)
6-42 m/z=609.20 (C41H19DsN4S=609.75) 6-43 m/z=680.20 (C4;H,5N,5=680.82)
6-44 m/z=680.20 (C4;H,sN,S=680.82) 6-45 m/z=654.19 (C4sH,sN4S=654.78)
6-46 m/z=654.19 (CasH26N15=654.78) 6-47 m/z=756.23 (Cs3H3,N45=756.91)
6-48 m/z=720.23 (CsoH3:N45=720.88) 7-1 m/z=528.14 (C35H;0N45=528.63)
7-2 m/z=533.17 (C3sH15DsN,S=533.66) 7-3 m/z=604.17 (C4H»4N4S=604.72)
7-4 m/z=604.17 (C41H2aN,5=604.72) 7-5 m/z=578.16 (C3gH;,N45=578.68)
7-6 m/z=578.16 (C39H;N,5=578.68) 7-7 m/z=680.20 (C4;H,5N,5=680.82)
7-8 m/z=644.20 (CasH2sN45=644.78) 7-9 m/z=604.17 (Cs1H2aN45=604.72)
7-10 m/z=609.20 (C43H19DsN4S=609.75) 7-11 m/z=680.20 (C47H,sN45=680.82)
7-12 m/z=680.20 (C4;H23N,5=680.82) 7-13 m/z=654.19 (C4sH;5N45=654.78)
7-14 m/z=654.19 (C4sHN,S=654.78) 7-15 m/z=756.23 (Cs3H3oN45=756.91)
7-16 m/z=720.23 (CsoH3:N45=720.88) 7-17 m/z=604.17 (C41H,aN45=604.72)
7-18 m/z=609.20 (Ca1H19DsN45=609.75) 7-19 m/z=680.20 (C47H23N45=680.82)
7-20 m/z=680.20 (C4;H,sN,S=680.82) 7-21 m/z=654.19 (C4sH,sN4S=654.78)
7-22 mM/z=654.19 (C4sH25N,5=654.78) 7-23 m/z=756.23 (Cs3H;3,N,5=756.91)
7-24 m/z=720.23 (CsoH3;N,5=720.88) 7-25 m/z=528.14 (C35H;0N,5=528.63)
7-26 m/z=533.17 (C3sH15DsN4S=533.66) 7-27 m/z=604.17 (Cs1H2aN45=604.72)
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7-28 mM/z=604.17 (C41H24N4S=604.72) 7-29 m/z=578.16 (C3qH;,N45=578.68)
7-30 m/z=578.16 (C3gH22N4S5=578.68) 7-31 mM/z=680.20 (C47H,3N45=680.82)
7-32 mM/z=644.20 (C44H,5N4S5=644.78) 7-33 mM/z=604.17 (C41H24N45=604.72)

[315]
[316]
[317]

[318]
[319]

[320]
[321]

7-34 m/z=609.20 (C41H1sD5N45=609.75) 7-35 m/z=680.20 (C47H,5N45=680.82)

7-36 m/z=680.20 (C4;H,3N45=680.82) 7-37 mM/z=654.19 (C45H:6N45=654.78)
7-38 mM/z=654.19 (C4sH,6N4S5=654.78) 7-39 mM/z=756.23 (Cs3H3,N45=756.91)
7-40 m/z=720.23 (CsoH1,N45=720.88) 7-41 mM/z=604.17 (C41H:4N45=604.72)

7-42 m/z=609.20 (C41H1oDsN45=609.75) 7-43 mM/z=680.20 (C47H2sN45=680.82)

7-44 m/z=680.20 (C47H»3N45=680.82) 7-45 mM/z=654.19 (Cs4sH:6N45=654.78)

7-46 mM/z=654.19 (C4sH,6N4S=654.78) 7-47 mM/z=756.23 (Cs3H12N45=756.91)

7-48 m/z=720.23 (CsoH32N45=720.88)

7147 2ol Az

(6] 11(Q1% 2 TAE)

FAHS o Ao GATS VYF BAE BAR ALGSto] FAA 9L o)
whel 74 A8 A ek ek WA, el 7)ol 4 E IT0F ()
2] oIl N!-(naphthalen-2-yl)-N4 N+-bis(4-(naphthalen-2-yl(phenyl)amino)phenyl)-N!
-phenylbenzene-1,4-diamine (2-TNATA = ¢F7]| &) w2 213523} o] 60 nm
T AEFAdsE AT oM, AT ol 4.4-1 =[N
(I-YZeh-N-F doln =] Fd (0] 8 -NPDRE 2F7)13H < 20 nm 7| &2 71 &
Sotetel 45558 BATAT 1ol 4 5HEE Bl ¥ aa
o5 (1-1~1-32, 2-1~2-32, 3-1~3-27, 4-1~4- 27)~ 2E 42 Ir(ppy)s
[tris(2-phenylpyridine)-iridium] & =¥ E& A 2 ALE-3}0] 95:5 T F O 2
=g 8o 30nm 7 o] E TS ARSI o w, %% ‘&l
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2 38kaL, o]of A Al 150 nm o] A 2 F 2 }04 AVLIFE 555 9430
F71 A A g A 23
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[332]
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2(9-(9-(4,6-diphenylpyrimidin-2-yl)-9H-carbazol-3-yl)-12-phenyl- 12H-benzo[4,5]thie

no[3,2-aJcarbazole) & A}-&3l 4
A ﬁ] Wk A~ 212 A 289 U
| 3 ﬂﬂg 2>

A% A 915, Aol 13} 5

Fog

[H] Lo 3]
uka 3~ E B4 2 5

1] L 8} gk

g o

71

3(3-(9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazol-3-yl)-12-phenyl-12H-benzo

[4,5]thieno[2,3-a]carbazole)=

A& A& A9 331, A ol

PO R 7] A A A S5

] 1l Q_?SLg 3>

SN

N
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S~
ks,

(o] 2ol 4]
Y 52E BAR G

1] L 8} gk

12 5%t

4(12-(5-phenylpyrimidin-2-yl)-12H-benzo[4,5]thieno[3,2-a]carbazole) & A&

A 3lar, Ag e 1 9 5
<0 0 3} SH& 4>

d Mo 77 AARELAE
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[334] [H] 2L 5]

[335] @} S2E AR S vasihE
5(12-(4-(4,6-diphenylpyrimidin-2-yl)phenyl)-12H-benzo[4,5]thieno[2,3-a]carbazole
VB AT A A9 Bk, Aol L BA PO f7] AALF2AE

;q] A} ]_oﬂq_
[336] <H] 1 8} 3H& 5>
B QL
e \ll\ll/ \\\ll\l/ e

[338] 471 Aol 1 nlad 1 WA 500 o8] AlzE F71 A7 g A A S

SH& 7}8lo] 3 E 2] 4] X|(photoresearch)A} 2] PR-650.0.=.

7] S =43 A= §lr) & 49 o, o) 300cd/m? 7] &

Lo A MAfo] A 2ALo| A Al g S S S8l TS S

=3t} 317 ol A, - g o] A A4 10f] whet Al
FVAAEFEaAF AA o 1WA 10302 7] A 813l v
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store 5 Mg 3 28 | Lo CIE
et (mA/cm?2) (cd/m2) (cd/A) x,v)
H| moll(1) HaslstE O 6.3 7.0 300 43 51.8 (0.33,0.61)
Hlmall(2) H Qs E (2) 5.8 59 300 51 70.6 (033,061
Hlm0(3) HLSIstE (3) 5.7 6.0 300 5 65.6 (033,061
H| w0l (4) HLglstE @) 5.6 5.8 300 52 82.5 (033,061
H| 1w oI(5) HlugtetE 5) 5.6 59 300 51 86.7 (033, 0.61)
ALAI0I(D) giet=(1-1 5.3 4.6 300 6.6 110.6 (0.32, 0.61)
AA0(2) gt=(1-2) 5.1 4.7 300 64 1139 (033, 0.60)
AAI0(3) St E(1-3) 5.1 49 300 6.2 109.0 (0.30, 0.61)
ALA0 ) SlIstE(1-4) 54 5.0 300 6.0 107.5 (0.30 0.61)
ALAI0(5) slstE(1-5) 54 4.6 300 6.6 108.9 (0.31, 0.60)
ALA|0(6) sletE(1-6) 5.6 5.8 300 52 82.7 (0.33,0.61)
AAI01(7) sistE1-7) 5.0 5.0 300 6.0 1157 (0.32, 0.60)
ALAI0](8) gt =(1-8) 49 43 300 70 136.2 (0.32,0.61)
ALA101(9) et =(1-9) 5.0 4.2 300 7.2 1459 (0.33, 0.60)
ALA0)(10) 3et=E(1-10) 5.3 47 300 6.3 1374 (0.30, 0.60)
AAI0(1D) get=E(1-11) 5.2 4.3 300 70 1452 (030, 0.61)
ALA10)(12) slstE1-12) 49 47 300 64 134.8 (0.31, 0.61)
ALAI0)1(13) 3letE1-13) 5.5 5.7 300 53 93.5 (0.31, 0.61)
ALA0)(14) slstE1-14) 49 5.1 300 59 130.8 (0.31, 0.60)
ALA|0fl(15) sletE(1-15) 5.2 45 300 6.7 1329 (0.31, 0.60)
ALA|0]l(16) 3IstE(1-16) 5.1 52 300 58 1145 (0.32,0.61)
ALAI01(17) gIet=E1-17) 5.0 40 300 7.5 1477 (031, 0.61)
ALA0]1(18) 3et=(1-18) 5.0 4.2 300 7.2 1377 (0.33, 0.60)
ALAI0(19) 3et=E(1-19) 50 44 300 69 123.8 (0.31, 0.60)
AA0(20) et=E(1-20) 5.0 4.0 300 74 138.6 (0.32,0.61)
AAI0(21) slstE-21) 54 4.8 300 6.3 129.8 (0.32,0.61)
AA101(22) 3IetE1-22) 49 4.6 300 6.5 132.2 (0.33, 0.60)
AAI0)1(23) 3letE1-23) 5.0 49 300 6.2 115.0 (0.30, 0.61)
ALA0]1(24) sletE1-24) 5.1 4.1 300 7.3 1129 (031, 0.61)
ALA|0]1(25) 3stE(1-25) 53 4.2 300 7.2 120.7 (0.30, 0.60)
ALA|0]1(26) 3let=(1-26) 49 5.2 300 58 120.6 (0.33,0.61)
AAI01(27) 3et=1-27) 5.3 44 300 69 140.7 (032, 0.61)
AA0(28) oet=(1-28) 5.0 4.2 300 7.2 1377 (0.33, 0.60)
AA0(29) aet=(1-29) 5.3 5.1 300 59 106.8 (030, 0.61)
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ALA|0(30) et (1-30) 5.1 46 300 6.6 139.2 (031, 0.61)
AAI0I31) sHHE(1-31) 5.0 48 300 63 1430 (031, 0.60)
AA|0I32) st (1-32) 5.2 42 300 72 1233 (033, 0.61)
AAI0I33) s1etE(Q-1) 49 52 300 538 149.0 (032, 0.60)
AA|0I(34) s1t2(2-2) 5.4 53 300 5.6 1235 (032, 0.61)
AA|0)I35) 312 (2-3) 5.2 47 300 63 1294 (033, 0.60)
AA|0](36) stetE-4) 5.0 5.2 300 538 105.8 (030, 0.60)
AAIOI3B7) s1etE(2-5) 5.0 49 300 6.1 1329 (030, 0.61)
AA|0I(38) 515H2(2-6) 5.6 6.1 300 49 80.2 (032, 0.61)
AA|0I39) 512 (Q-7) 5.1 45 300 67 1312 (030, 0.61)
A1 A| 0](40) s1et2(2-8) 5.1 48 300 63 117.8 (031, 0.60)
AA[0]l(41) 512 (2-9) 53 5.1 300 59 102.8 (031, 0.60)
AA|0]42) 51eH2(2-10) 5.0 42 300 72 108.6 (032, 0.61)
ALA|0]43) sletEQ-11) 5.1 47 300 63 1146 (031, 0.61)
AA| 0 44) shetE(2-12) 5.0 52 300 538 1144 (033, 0.60)
A1 A|0]|45) shet2(2-13) 5.7 5.8 300 52 81.9 (031, 0.60)
A A 0(46) sfetE(2-14) 49 5.1 300 538 1311 (032, 0.60)
ALA|047) set2(2-15) 48 49 300 61 1190 (032, 0.61)
ALA| 0(48) 515H2(2-16) 49 46 300 6.6 1394 (033, 0.60)
A1 A|0149) shet2(2-17) 49 53 300 56 1312 (030, 0.61)
A AI0(50) slet2(2-18) 53 47 300 64 136.8 (031, 0.61)
AAO(51) s1et2(2-19) 5.0 44 300 6.8 1275 (031, 0.60)
AA0(52) 52 (2-20) 5.0 43 300 70 145.6 (033, 0.61)
AA|0)(53) shetE-21) 5.1 50 300 60 132.6 (032, 0.61)
AA[0]I(54) shetE(2-22) 49 5.1 300 59 106.9 (033, 0.60)
AA|0(55) sletE(2-23) 53 45 300 67 127.7 (030, 0.61)
AA0(56) sletE(2-24) 49 45 300 67 110.6 (031, 0.61)
AAIO)(G7) shet2(2-25) 53 44 300 638 1164 (031, 0.60)
AA[0](58) s1eH2(2-26) 5.0 45 300 67 102.7 (033, 0.61)
AAI0(59) 512 (2-27) 53 42 300 71 105.1 (032, 0.60)
AL A 011(60) 5et2(2-28) 49 40 300 75 100.7 (032, 0.60)
AA0)(61) sket2(2-29) 53 53 300 56 137.9 (033, 0.60)
AA|0(62) sHet2(2-30) 5.1 41 300 72 1237 (030, 0.60)
A A|0)(63) slet2(2-31) 53 48 300 6.2 1237 (030, 0.61)
ALA|0l(64) 51HE(2-32) 5.0 44 300 69 112.8 (032, 0.60)
A A 0](65) s1etE(3-1) 5.2 42 300 7.1 103.2 (031, 0.61)
A1 A]0}1(66) s1et2(3-2) 5.2 47 300 64 135.2 (031, 0.60)




WO 2013/108997 PCT/KR2012/011234
[342]
A A|0f(67) BFEH2(3-3) 48 45 300 6.6 1405 (0.31, 0.60)
A A 0f(68) B1BH2(3-4) 5.0 42 300 71 1415 (0.32, 0.61)
A 01(69) B1BH2(3-5) 48 47 300 63 133.8 (0.31, 0.61)
AL 0f(70) BBH2(3-6) 5.6 5.8 300 5.2 93.1 (0.33, 0.60)
AMAIOI(7D) &Bl23-7) 5.0 40 300 75 1129 (0.31, 0.60)
O\ e SBI2(3-9) 53 49 300 6.1 130.1 (0.32, 0.61)
AA0(73) BBI23-9) 5.1 42 300 72 1233 (0.32, 0.61)
A 0f|(74) B1BH2(3-10) 48 45 300 6.6 1490 (0.33, 0.60)
A A|Of(75) Bret2(3-11) 5.1 46 300 65 106.1 (0.30, 0.61)
A A|0f(76) BFEHE(3-12) 5.0 43 300 70 127.6 (0.31, 0.61)
AA|(77) BFet2(3-13) 55 5.8 300 5.2 85.6 (0.31, 0.60)
A A|0(78) BBH2(3-14) 5.1 49 300 6.2 1340 (0.33, 0.61)
A A 0)(79) BBt2(3-15) 52 45 300 6.7 1322 (0.32, 0.61)
AL 01(80) &5l2(3-16) 5.3 47 300 64 1244 (0.33, 0.60)
AA|0(81) gst2(3-17) 5.1 43 300 70 113.8 (0.32, 0.61)
AA|0f(82) &Bl2(3-18) 5.0 41 300 73 147.6 (0.33, 0.60)
A1 A 0|(83) B1BH2(3-19) 5.1 42 300 71 100.6 (0.30, 0.61)
A0l (84) BFBEHE(3-20) 49 5.0 300 60 1067 (0.30 0.61)
AL 0(85) BretE(3-21) 5.0 5.1 300 59 1402 (0.31, 0.60)
Al A 0(86) BFBt2(3-22) 5.1 48 300 6.2 118.8 (0.33, 0.61)
A A 0(87) 31BH2(3-23) 54 41 300 73 100.0 (0.32, 0.60)
AL 01(88) BSH2(3-24) 52 5.0 300 60 1212 (0.32, 0.61)
A 0(89) &1Bl2(3-25) 5.1 47 300 6.3 1459 (0.33, 0.60)
A A0 90) &SH2(3-26) 5.0 42 300 71 1369 (0.30, 0.60)
MAOOD &Bl2(3-27) 5.1 41 300 73 132.8 (0.30, 0.61)
A A|0)(92) sretEd-1) 48 47 300 64 106.2 (0.31, 0.61)
A A|0fl(93) sfet2(-2) 5.3 5.1 300 59 106.6 (0.31, 0.61)
A A0l (94) sfet2(4-3) 49 43 300 70 1467 (0.31, 0.60)
A A 0l(95) Srt2(4-4) 5.1 41 300 74 1464 (0.31, 0.60)
A A0 (96) BBH2(4-5) 49 49 300 6.1 135.8 (0.32, 0.61)
A A01©7) BBH2(4-6) 57 6.0 300 50 80.3 (031, 0.61)
AA|0(98) &Bl2d-7) 438 44 300 6.8 1274 (0.33, 0.60)
A A|099) SIBl24-8) 53 49 300 6.1 1316 (0.31, 0.60)
A1 A10](100) &Bl2(4-9) 49 5.1 300 5.8 100.8 (0.32, 0.61)
A A|0f(101) B1BH2(4-10) 49 5.0 300 6.1 107.3 (0.32, 0.61)
A A|0f(102) sret2(4-11) 52 46 300 65 1196 (0.33, 0.60)
AL A|0f(103) BFEtE(4-12) 49 42 300 72 1277 (0.30, 0.61)
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[343] ALA|0)1(104) SletE@-13) 5.6 58 300 52 84.7 (0.31, 0.61)
ALA|01(105) SletE@-14) 5.0 47 300 64 135.5 (0.30, 0.60)
ALA|0f(106) SI5HE(4-15) 54 44 300 6.8 112.7 (0.33, 0.61)
AA0(107) SI5HE(4-16) 5.1 40 300 74 107.2 (0.32, 0.61)
ALA|0f(108) 3I8tE2(4-17) 5.1 44 300 6.7 139.7 (0.33, 0.60)
ALA|0f(109) S5t E(4-18) 5.2 51 300 59 104.8 (0.30, 0.61)
AAIO(110) oI5t E(4-19) 5.1 46 300 6.5 1093 (0.31, 0.61)
AAO(111) SI5tE(4-20) 49 4.6 300 6.5 115.0 (0.31, 0.60)
ALAL0](112) 3132 (4-21) 53 5.2 300 5.8 1392 (033, 0.61)
AAIO(113) SletE@4-22) 52 50 300 59 133.3 (0.32, 0.60)
AA0(114) oletE@4-23) 49 41 300 7.2 141.0 (0.32, 0.61)
AAOf(115) SI5tE(4-24) 53 53 300 57 1379 (0.33, 0.60)
AA|O(116) SI5HE(4-25) 5.3 43 300 70 120.8 (0.30, 0.60)
AAIO(117) 3I13HE(4-26) 5.2 5.1 300 59 124.0 (0.30, 0.61)
ALA0)(118) BIBHE(4-27) 49 44 300 6.8 107.0 (032, 0.61)
[344] 7] 3EollA HIzo] nlale] [ W A] v]ale] 5H T} L dkg o] gl etEE o] it
e L AgY e g8, 58 S YER = A gelst 4 Qi) w1k
0] 9] Ri~Ry, R ~R112] YA ol a2 ae] 7] S E3bal= B kg o] 3}8H5 9
735 nlale] 2 & nlae] 33} o] B A e Ay vke g8 W vk
188 e o] = Ri~Ry, R ~R,2] Y A9l slE] 2 18] 717 A A H A&
7%~ 1) 3 A A48 band gap> 2EAl H ™, HOMO 7} 30} A Al ¥ o] A3 o] %57}
Yoy XAl ¥ a1, a5 qke] S7Fe Al HaA & 2 o] volX = o2
I Th $gh, 0] 9] R~Ry, R;~R1, 8] Aol #4223 8}9FE 21 1] al o
4, 1] Lol 59] 79~ B kg o] 3}ghE- Wt} whe =g S L Eh = S S #olst 5=
A ALY
[345]
[346] (A& d 21213 dE)
[347] A, 2] 7)ol A EH ITOZ(ST) ¢l 2-TNATAZS % &5 2519 60 nm
FA9] AEFUAEE FA S 5, o] 2 Aol NPDE 20 nm 7 &= R & 523} o
AEFE5S A8 o] A, 7] 5SS Aol B g o
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L [e]
B} 3HE(3-28~3-51, 4-28~4-51, 6-1~6-48, 7-1~7-48) 2 & ~E A 2 (piq),Ir(acac)
[bis-(1-phenylisoquinolyl)iridium(IIl)acetylacetonate] & =HE &2 2 A}-83}o]
95:5 THF O R =0 2 H 30nm A O] HFFTE F
AR g FAse] G AA TS FA8kaL, AlgE 4
AAFS] TS Pkl o] 5, &2 A g d7he] F4<] LiFE 0.2 nm 77 &
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[348]  [H]xL4] 6]

[349] F 3 2E B 0|83 1(4,4'-di(9H-carbazol-9-yl)-1,1'-biphenyl)S
AFEEE AL A 9 ekar, A3 29F TAE WY o2 7] AAG AAE
Al 48t v,

[350]  [H]=Ld] 7]

[351] ¥ S2E EAR nuggE
2(9-(9-(4,6-diphenylpyrimidin-2-yl)-9H-carbazol-3-yl)-12-phenyl- 12H-benzo[4,5]thie
no[3,2-a]carbazole) = A3k A& A 9| 3}a1, A3l o 29} TAF HPH O 2 7]

AANDF 222 A 2kl

[352]  [H]2Ld] 8]

[353] 4 S2E BAR A5
3(3-(9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazol-3-yl)-12-phenyl-12H-benzo
[4,5]thieno[2,3-a]carbazole) S AF-8-8F A& #| 9] 8}al, A g o 29} FASHIH O =
F71 AAEF 2 AE A 28T

[354] [H] 3L 9]

[355] 4 S2E EAR 0|5k
4(12-(5-phenylpyrimidin-2-yl)-12H-benzo[4,5]thieno[3,2-a]carbazole) & A}-8-3F & &
A9 8tar, Aol 29F HAd W o= §-7] A G A RE A 28} U

[356] [H] 2L 4] 10]

[357] L EAE BAR 0]ws}eE
5(12-(4-(4,6-diphenylpyrimidin-2-yl)phenyl)-12H-benzo[4,5]thieno[2,3-a]carbazole
)E AT A= Al el star, Al 29 EAR H O R {77] AT F LA E
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sote TS e 7= as T95) Cle
et (mA/cm?2) (cd/m2) (cd/A v
H| 1 0](6) Hlustet=(1) 6.0 75 300 40 55.6 0.62,0.37)
H| w0 (7) H| W32 =(2) 54 5.6 300 54 764 (0.62, 0.37)
H| 1 0]/(8) H D 3}5HE(3) 5.6 52 300 58 86.8 (0.62, 0.37)
H| 1 0(9) Hlustet=4) 55 5.8 300 5.2 729 0.62,0.37)
H| w1 0](10) H| 1 3} =(5) 5.7 6.3 300 48 717 0.62, 0.37)
ALAI0](119) 51 E(3-28) 5.2 49 300 6.2 131.0 (0.66, 0.32)
AA[0I(120) 2 E6-29) 53 438 300 6.2 129.0 0.67,0.33)
AIA10f(121) StEHE(3-30) 5.2 4.8 300 6.2 974 0.67,0.33)
AIA0](122) oI E(3-31) 49 4.6 300 65 122.2 (0.65,0.33)
AIA0f(123) 3t E(3-32) 5.0 4.2 300 72 138.5 0.67,0.32)
AIA0](124) 3t E(3-33) 5.1 4.8 300 6.2 115.4 (0.66, 0.32)
AA0](125) SIS E(3-34) 5.3 40 300 75 129.3 (0.66,0.33)
AIA[0](126) St E(3-35) 4.8 41 300 74 136.9 (0.66, 0.33)
AIA0](127) 318 E(3-36) 5.3 44 300 69 125.7 (0.66, 0.32)
AAI0](128) 3tetEE-37) 53 438 300 6.2 110.5 0.66, 0.32)
AIA[0](129) St E(3-38) 5.1 4.2 300 71 126.3 (0.66, 0.32)
ALA10](130) 518 E(3-39) 4.8 5.1 300 59 96.0 (0.66,0.33)
AA[OI(131) e E(G-40) 5.0 4.6 300 65 121.8 0.67,0.32)
AIA0](132) St E(3-41) 5.3 4.6 300 65 122.6 (0.66,0.33)
ALA0](133) 518 E(3-42) 49 44 300 69 130.4 (0.65,0.32)
AIA0](134) St E(3-43) 49 4.7 300 6.3 1359 (0.66, 0.32)
AIA0f(135) 3t E(3-44) 5.2 4.2 300 7.2 132.7 (0.66, 0.32)
AIA0](136) 51 E(3-45) 48 43 300 69 95.1 (0.66, 0.32)
AIA0](137) StetE(3-46) 5.3 49 300 6.1 125.3 (0.65,0.33)
AIA0](138) 31 E(3-47) 5.2 45 300 6.6 101.7 (0.65, 0.32)
AAI0](139) et E(3-48) 5.0 47 300 64 119.8 0.67,0.33)
A1A[0](140) St E(3-49) 5.3 4.2 300 71 122.2 (0.66, 0.32)
ALA10](141) 51 E(3-50) 4.9 49 300 6.1 139.7 0.67,0.33)
AAl0](142) StetE(3-5D 51 4.6 300 65 105.8 0.66, 0.33)
AIA]0](143) St E4-28) 5.3 43 300 69 122.1 (0.65, 0.32)
ALA|0](144) 52 4-29) 5.3 43 300 7.0 111.7 (0.66,0.32)
ALA|0f(145) 3tetE4-30) 49 40 300 74 114.3 0.67,0.32)
A1A]0](146) 3t E4-31) 5.2 4.6 300 65 136.9 (0.65, 0.32)
AIA0](147) 3o E(4-32) 5.3 41 300 72 131.4 (0.65, 0.33)
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A A|6]](148) 5512 4-33) 49 43 300 70 1375 (0.66, 0.32)
A A6|(149) 51512 (4-34) 53 44 300 6.8 138.4 (0,67, 0.33)
ALA|6]l(150) 5l5H2(4-35) 5.4 47 300 64 989 (0.66, 0.33)
A AIG|(151) 51512 4-36) 49 50 300 60 103.6 (0.66, 0.32)
A AIG|(152) 51512 (4-37) 52 45 300 6.7 1311 (0.66, 0.33)
ALA|0}|(153) 515H2(4-38) 5.1 48 300 63 127.2 (0.66, 0.32)
A A6|(154) 51512 4-39) 52 44 300 6.8 117.6 (0.65, 0.32)
A AG|(155) 51512 (4-40) 52 50 300 60 1235 (0.65, 0.33)
AA|0]|(156) sl5HE4-41) 53 41 300 73 109.0 (0.66, 0.33)
HAIG|(157) 5512 4-42) 52 40 300 75 106.0 (0.66, 0.33)
A AG|(158) 51512 (4-43) 5.0 45 300 6.6 119.5 (0.65, 0.32)
AA|0]](159) 5l5HE(4-44) 5.1 51 300 59 138.1 (0.66, 0.32)
A1 A|6]|(160) 51512 (4-45) 53 43 300 69 101.8 (0.66, 0.32)
AAlG|(161) 51512 (4-46) 53 42 300 72 117.2 (0.67,0.32)
AA|0]](162) 5l5H2(4-47) 53 47 300 64 100.5 (0.67, 0.33)
A AG(163) 5l5HE(4-48) 52 44 300 6.8 105.5 (0.66, 0.32)
A AG|(164) 51512 (4-49) 52 48 300 63 1145 (0.65, 0.33)
ALA|0]|(165) 515HE(4-50) 5.0 51 300 59 1155 (0,67, 0.32)
A A|6]|(166) 5812 4-51) 49 48 300 63 117.3 (0.66, 0.33)
HAIG|(167) 515H2(6-1) 5.1 47 300.0 64 1314 (0.66, 0.32)
ALA|0]](168) 515H2(6-2) 5.1 41 300.0 74 1283 (0.65, 0.33)
A A6](169) 515H2(6-3) 5.2 40 300.0 75 110.2 (0.65, 0.32)
A AIG|(170) 515H2(6-4) 49 43 300.0 70 116.3 (0,67, 0.33)
AAlG(171) 515H2(6-5) 49 43 300.0 70 973 (0.66, 0.32)
HAIG(172) 515H2(6-6) 5.2 42 300.0 71 105.6 (067, 0.33)
HAIG|173) 515H2(6-7) 49 42 300.0 72 126.2 (0.66, 0.33)
AAl0|(174) 515H2(6-8) 5.1 41 300.0 73 118.4 (0.65, 0.32)
A AIG|(175) 51512(6-9) 5.3 48 300.0 63 108.1 (0.66, 0.32)
AHAG|(176) 51512 (6-10) 5.2 43 300.0 70 1273 (0.67,0.32)
AAlG|177) 5l5H2(6-11) 48 43 300.0 70 134.8 (0.65, 0.32)
A A6|(178) 51512(6-12) 49 45 300.0 6.7 139.0 (0.65, 0.33)
A AIG|(179) 515H2(6-13) 5.0 43 300.0 70 102.4 (0.66, 0.32)
A1 A]0]](180) 515H2(6-14) 5.0 47 300.0 64 132.9 (0.67, 0.33)
A A6|(181) 51512 (6-15) 5.0 42 300.0 72 104.3 (0.66, 0.33)
A A6(182) 51512 (6-16) 5.0 44 300.0 6.8 126.0 (0.66, 0.32)
ALA|0}](183) 515H2(6-17) 48 44 300.0 638 133.7 (0.66, 0.33)
A Al6l|(184) 51512(6-18) 5.1 47 300.0 64 1213 (0.66, 0.32)
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AA|0}I(185) S E(6-19) 49 40 300.0 74 102.1 (0.65,0.32)
ALA|0}I(186) 51 2(6-20) 49 40 300.0 75 96.8 (065, 0.33)
AA|OI(187) sHetE(6-21) 52 41 300.0 74 1176 (0.66, 0.32)
A A|0](188) s1et2(6-22) 5.1 41 300.0 73 969 (065, 0.33)
AA|0](189) s1etE(6-23) 49 45 300.0 6.7 106.8 (065, 0.32)
A1 A| 04l(190) 112 (6-24) 5.1 41 300.0 73 136.7 (067, 0.33)
A1 A|0{l(191) B1EHE(6-25) 49 41 300.0 73 972 (0.66, 0.32)
A A|0}l(192) 515HE(6-26) 52 41 300.0 74 1126 (067, 0.33)
AA|0][(193) 51512(6-27) 49 46 300.0 65 1240 (0.66, 0.33)
AA|0}l(194) 51512(6-289) 5.1 42 300.0 71 127.3 (0.65,0.32)
ALA|0][(195) 51512(6-29) 49 46 300.0 65 102.5 (0.66, 0.32)
ALA|01[(196) 51512(6-30) 50 46 300.0 65 1158 (0.67,0.32)
ALA|0](197) 51512(6-31) 49 42 3000 72 13822 (065, 0.32)
ALA|0](198) 51512(6-32) 49 44 3000 6.8 1349 (065, 0.33)
ALA|01l(199) 51512(6-33) 49 45 300.0 6.7 1159 (0.66, 0.32)
AA|04l200) 51 2(6-34) 5.1 43 300.0 70 1288 (0.67,0.33)
A A|0201) &1 E(6-35) 50 44 300.0 6.8 1174 (0.66, 0.33)
AA|0I(202) 5131 2(6-36) 5.1 47 300.0 64 1350 (0.66, 0.32)
A A|0(203) 512 (6-37) 5.1 41 300.0 72 1240 (0.66, 0.33)
A A|0(204) s1et2(6-38) 5.1 47 300.0 64 105.6 (0.66, 0.32)
A A|0}l(205) 512 (6-39) 50 48 300.0 63 1339 (065, 0.32)
A A|0}l(206) 5112 (6-40) 53 44 300.0 6.8 109.1 (0.65, 0.33)
A A|0l207) B1EHE(6-41) 49 42 300.0 72 955 (0.66, 0.32)
A A|0fl(208) 51512 (6-42) 5.3 47 300.0 64 109.6 (0.65, 0.33)
AA|0]](209) 5152 (6-43) 5.1 47 300.0 63 109.7 (0.65,0.32)
A AlG]|(210) 51512 (6-44) 50 43 300.0 7.0 1355 (067, 0.33)
AA0f211) 552 (6-45) 52 48 300.0 63 1310 (0.66, 0.32)
AA|0]212) 51512(6-46) 49 42 300.0 72 109.1 (067, 0.33)
AA|0(213) 51512(6-47) 48 41 3000 72 108.6 (0.66, 0.33)
AA|0]214) 51512(6-48) 50 45 3000 6.7 116.7 (0.65,0.32)
AA|0215) S1EHE(F-1) 52 46 300.0 65 130.8 (0.66, 0.32)
AA0l(216) S15HE(7-2) 5.1 45 300.0 6.7 1373 (0.67,0.32)
AA0C17) 515HE(7-3) 5.1 45 300.0 6.6 1232 (0.65,0.32)
AAI0(218) s1etE(7-4) 52 46 300.0 65 101.9 {0.65, 0.33)
AA0219) B1etE(7-5) 5.1 44 300.0 6.8 119.1 (0.66, 0.32)

A A|0(220) stet=(7-6) 5.0 45 300.0 6.7 107.7 0.67,0.33)

AA|0f(221) &SLE(7-7) 438 47 300.0 64 1285 (066, 0.33)
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AA|0@222) S1erE(7-8) 49 42 300.0 71 1017 (0.66, 0.32)
AA|0@223) BBt (7-9) 5.0 45 300.0 67 102.9 (0.66, 0.33)
AAI0Q224) 8182 (7-10) 5.1 43 300.0 70 110.8 (0.66, 0.32)
AA|0@225) shete7-11) 5.1 47 300.0 64 1147 (0.65, 0.32)
ALA|0](226) B}BtE(7-12) 5.0 43 300.0 70 1217 (0.65, 0.33)
AAIAR27) 8182 (7-13) 5.1 44 300.0 6.8 1212 (0.66, 0.32)
AA|0](228) BStE(7-14) 5.0 44 300.0 69 1288 (0.65, 0.33)
ALA|0](229) &8t (7-15) 5.0 438 300.0 63 1222 (0.65, 0.32)
AA|0@230) 515t (7-16) 49 47 300.0 63 1324 (0.67,033)
AA|01@31) BBt (7-17) 49 42 300.0 71 1146 (0.66, 0.32)
AA|01(32) SBLE(7-18) 48 42 300.0 71 102.1 (0.67,0.33)
AA|0@233) sHetE(7-19) 49 438 300.0 63 1359 (0.66, 0.33)
ALA|0(234) B3HE(7-20) 5.1 42 300.0 71 1132 (0.65, 0.32)
AAI01235) &2 (7-21) 5.1 438 300.0 62 136.6 (0.66, 0.32)
AA|0(236) S1etE(7-22) 48 438 300.0 63 136.0 (0.67,0.32)
AL 01Q237) B8t (7-23) 48 40 300.0 75 1176 (0.65, 0.32)
AAI01238) S (7-24) 53 45 300.0 6.6 1182 (0.65, 0.33)
AA|0]1239) Bt (7-25) 5.2 41 300.0 74 9.5 (0.66, 0.32)
A1 A| 01| 240) &}8HE(7-26) 5.0 46 300.0 65 1228 (0.67,0.33)
AA|0@41) s1et2(7-27) 48 46 300.0 6.6 1383 (0.66, 0.33)
AA|0242) B8t (7-28) 49 47 300.0 63 1278 (0.66, 0.32)
ALA|011(243) &L (7-29) 53 42 300.0 72 116.1 (0.66, 0.33)
A0 (244) sFetE(7-30) 49 41 300.0 73 1172 (0.66, 0.32)
AA| 0| (245) BstE(7-31) 49 43 300.0 69 1214 (0.65, 0.32)
AAl0l246) &2 ({7-32) 49 45 300.0 67 108.3 (0.65, 0.33)
AA|0@247) s1etE(7-33) 5.1 44 300.0 69 1239 (0.66, 0.32)
ALA|0](248) BBt (7-34) 5.1 42 300.0 71 102.7 (0.67,032)
AAI01249) &2 (7-35) 5.0 438 300.0 62 1148 (0.65, 0.32)
A A 0l250) S (7-36) 5.1 41 300.0 73 120.6 (0.65, 0.33)
ALA|0]@251) &8t (7-37) 5.1 46 300.0 65 100.0 (0.66, 0.32)
AA|0@252) 515t2(7-38) 52 47 300.0 64 1324 (0.67,0.33)
AA|0253) B8t (7-39) 5.0 41 300.0 74 1194 (0.66, 0.33)
ALA| 0 (254) BSHE(7-40) 49 43 300.0 69 1244 (0.66, 0.32)
AA|0(255) sHetE(7-41) 53 45 300.0 67 108.5 (0.66, 0.33)
A A|0f|(256) B2 (7-42) 52 42 300.0 72 100.9 (0.66, 0.32)
ALA|0I@57) &}BLE(7-43) 5.2 43 300.0 70 117.7 (0.65, 0.32)
AA|0(258) SISt (7-44) 49 46 300.0 6.6 110.5 (0.66, 0.33)
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[375]
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[377] [H] 2L e 13]

[378] 7] A8 o] 33 EAF A 7 AAFGARE A 2EFE, B oakrg o] g} gl e
IR RIS
8(N-(9,9-dimethyl-9H-fluoren-2-yl)-N,12-diphenyl-12H-benzo[4,5] thieno[3,2-a]carba
zol-9-amine)S o] &5} A ¥ FE=S FA s}

[379]  <H]3l 89 = 8>

[380]

O
[381] [H] 2] 14]
[382] V] AR e 33 FAd A 1A AEF SRS A 2Fe)y], 2 Eg o] 39k
21 EA R AR Ry
9(N,N-di([1,1'-biphenyl]-4-y1)-12-phenyl-12H-benzo[4,5]thieno[2,3-a]carbazol-8-amin
ey ol-&3lo] By FEHFS dAdekal
[383] <Al 3} 9>
[384]

[385] Agl o)) 3 3 Hjwle]of] 23 xﬂ}_% 4714 ﬁ]HL%P/\X}ﬁ Ta}om

H an

S S43% Ax % 69 7EL ket ol W, 300cd/m? 7] &= 4$oﬂxﬂ

oA zAlo| A A zxd 1 SA4 1] E F3) TS 78S =433t} 317
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@etE T HFE(MA/cm2) | flE(cd/m2) | &E(cd/A) T(95)
H| I Ol|(11) H| D332 (6) 6.2 75 300.0 40 74.0
H| D 0}|(12) H|DSSE () 5.5 53 300.0 5.7 949
H| 2 0l|(13) H| D 3}5HE(8) 5.1 5.8 300.0 48 93.1
H| 2 0l|(14) H| D352 9) 54 5.2 300.0 5.8 60.5
AA|0]1(262) &St E(5-1) 5.1 48 300.0 6.2 1245
ALA| 01(263) &BHE(5-2) 5.1 48 300.0 6.2 106.7
AL 01(264) S1BH2(5-3) 48 44 300.0 6.8 120.0
ALA| 01(265) S8t 2(5-4) 5.0 44 300.0 6.8 127.0
ALA| 01(266) 8Bt E(5-5) 5.1 48 300.0 63 105.6
ALA|0]1(267) &BHE(5-6) 5.0 47 300.0 63 120.0
AL 01(268) S1BHE(5-7) 48 46 300.0 6.5 108.1
ALA| 01(269) &FetE(5-11) 5.1 45 300.0 6.7 1213
ALA| 01270 &1et2(5-12) 5.0 47 300.0 6.4 107.4
AA 0271 SBHE(5-13) 49 45 300.0 6.6 977
A 0272) S1BHE(5-14) 48 48 300.0 63 1153
AA|0Q273) SHBtE(5-17) 49 46 300.0 6.5 121.9
AA 01274 SHBr2(5-18) 48 49 300.0 6.2 108.2
ALA|0]1(275) &BHE(5-19) 49 46 300.0 6.5 119.7
ALA|0]1276) &18L2(5-20) 5.0 48 300.0 6.2 113.9
AAIOQT7) &It E(5-21) 48 49 300.0 6.2 1125
ALA|0]1278) SHerE(5-22) 5.1 44 300.0 6.8 1102
ALA|01279) BBHE(5-23) 48 45 300.0 6.7 127.2
ALA| 01(280) S8t 2(5-24) 46 42 300.0 71 1129
ALA|0f|(281) &FBL2(5-25) 47 46 300.0 6.5 1083
ALA|01(282) &2 (5-26) 49 41 300.0 73 102.1
ALA|01(283) B2 (5-27) 48 41 300.0 73 141.7
ALA| 01(284) S8t 2(5-28) 47 45 300.0 6.7 1289
ALA| 01(285) &stE(5-29) 48 44 300.0 6.8 122.6
ALA| 01(286) &BHE(5-30) 45 43 300.0 69 1220
ALA|01287) B2 (5-31) 45 45 300.0 6.6 1144
AA01(288) SHBtE(5-33) 48 41 300.0 73 126.6
ALA| 01289 SHBrE(5-34) 48 41 300.0 73 105.9
ALA| 01(290) SFBHE(5-35) 45 42 300.0 72 1484
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3ietE TS HE2(mA/cm2) | 2| =(cd/m2) | E&(cd/A) T(95)
B 0| (15) H| M2 (6) 59 6.3 300.0 438 86.3
Bl 0| (16) HI DS 2(7) 51 5.8 300.0 52 91.3
Bl O (17) HI mSIE 2 (8) 57 5.8 300.0 52 9.7
B 0] (18) H| mSHE29) 57 5.8 300.0 52 89.1
AA|0](291) BpEtE(5-1) 50 40 300.0 74 109.4
ALA|0(292) 8182 (5-2) 52 3.8 300.0 7.8 1125
ALA| 04 (293) 8182 (5-3) 52 39 300.0 7.6 97.9
ALA| 0 (294) B1BtE(5-4) 52 39 300.0 7.6 1049
ALA| 0| (295) 8132 (5-5) 50 41 300.0 74 129.8
ALA| 0] (296) 5152 (5-6) 49 37 300.0 80 111.8
ALAIGI(297) BIBLE(G-T) 52 40 300.0 74 101.1
AA01(298) 818 2(5-11) 50 39 300.0 77 97.9
AAI01299) 818t 2(5-12) 52 3.8 300.0 80 1211
ALA61(300) slE2(5-13) 51 40 300.0 75 126.1
ALA]G(301) S}t E(5-14) 50 40 300.0 7.6 1182
AA|0](302) 8182 (5-17) 51 41 300.0 73 97.0
AA|0(303) S}t E(5-18) 50 41 300.0 7.2 1040
A1A|0(304) s1e2(5-19) 51 39 300.0 7.8 103.0
A4 04(305) B1EHE(5-20) 49 3.6 300.0 84 109.0
A1A| 01 (306) B1EE(5-21) 51 37 300.0 8.1 107.8
AA|0(307) 8182 (5-22) 51 35 300.0 8.5 1132
ALA| 0] (308) 815 E(5-23) 52 37 300.0 8.1 1162
ALA|0](309) B8 E(5-24) 50 39 300.0 7.8 1427
AlA|0](310) 845t E(5-25) 51 3.6 300.0 83 100.0
AA|G(311) 5131 2(5-26) 51 39 300.0 77 1204
AlLA|0](312) 8182 (5-27) 51 40 300.0 74 1349
ALA|0(313) 8132 (5-28) 50 37 300.0 82 146.0
ALA|0(314) 8132 (5-29) 52 40 300.0 75 1423
ALA|0(315) 813 E(5-30) 50 39 300.0 77 1149
AIA0(316) 815 E(5-31) 50 37 300.0 82 1239
AAI0I317) 518H2(5-33) 50 40 300.0 74 136.8
AA|01(318) 518t 2(5-34) 438 37 300.0 8.1 1305
AAI01(319) s}8t2(5-35) 49 40 300.0 7.6 1309
ALA]0[(320) S8t 2(5-47) 46 33 300.0 90 1253
AAl0|(32D) B8t 2(5-48) 45 37 300.0 8.1 136.8
AA|0(322) 8182 (5-49) 44 35 300.0 87 1232
AA|0(323) S} 2(5-50) 47 34 300.0 89 140.8
AA|0(324) B1EE(5-51) 45 40 300.0 7.5 1295

Apo] ol Wb R % 0 2 Bk o] ShaHES A3 AT} ] s
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