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(57) Abstract: The present invention provides a composition for
encapsulating an organic light-emitting element, which can im-
prove the reliability of a member for the device by blocking mois-
ture and oxygen penetrating from the outside and an encapsulated
organic light-emitting display device comprising the same.
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2-(H] Jﬂé AL AN RE M E)olaH g o] E;
- d2- A S AR E (| E)olad g o] E;
4-(A) | d2- DS AN Z 2 H (W Eyol g # o] E;
3-(AlH d2- A S AN Z 2 H(H E)ol g g o] E;
2-(A)H d2- DS AT 2 H (W Eyol g H o] E;
-(AlEE2-d S A Z R G E)olaH g o) E;
4-(HlH E2-L S Aol (M Eyol A H Hl o] E;
3-(AlEld-2-d Ao H (W E)ol A H H o] E;
2-(HlEld-2-A Aol (H E)ol A H g o] E;
1-(Al ol d-2-d S Aol F(H E)olad g o] E;
2-(4- A H Dol (W EyolaHe o) E; [-@-H A Dol (H E)ola g o] E
= ol 59 oI AA T sk OW SESEE 4 QA g, o] ol Al ghE =

A& ot}

ES g oA A (ME)oladH o]l Ex A oo s g et i o]
g ¥ = 212 oUW, Bl Sro] g ol A A Aol A=
olAdH | EE W X3t} o & Fo] 2 Ui A=
- o g (i Eyola o] Ext G E o] Qyels, B uye
-deeH Eyolad ol E 4-Ald (W E)olAEH 0| EE 5 3l o)A

o

SEobel o= AR, o] of] Al gk A] g3

S g ol whE fr g A} E/'q A AMEAE Y 2T
o, Febgd A= A7 (A)AR A Ak A, B)yH (M E)olaH E ol E,
O E. (M E)olad g ol E 2 (D)yNA A Y] = el tlsl] 0.1 WA 10 %% 7}
ok = Sl

o, 37] Bera 12 B4 H = F3EE o] e E T ol s 5
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glow, 47] 3814 12 BAH = SRl 8] sl n a4 = A
oh et
[156]
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[157] Q
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" 00
®
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[158] Q _<=

i B ;
Bt B
g ol SERY,

38t P1-17 ShEtAl p1-18

stetA P1-23 ststal p1-24

3t&hAl P1-25 5}stAl p1-26
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[159]

3tStAl P1-31 Stehal p1-32
O O O o’\/O
AN
5 Y
S
3}8tAl P1-33 3l8tAl p1-34
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[160]

854 P1-39 5154 P1-40

@, o R
O Q Tyt
@N 8 S0 > 8 W,

3tetal p1-42

2
9

8H5tAl P1-43 SH5tAl P1-44
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[161] 'C

Stat Al p1-51 stat 4l p1-52
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[162] o )
0 C O i O o’\/°
9, & m
%?%“ A aa
& SO HRYARG
SHAl p1.53 3t5tA P1-54 o\/\ob
XS )
S a8vTa By PN eatey
O Y ot W
35t Al P1-55 gstal P1-56 _
0 O 0—<0_
WS U e s aats Qoo
&0V SERY
® (J
St8tal p1-57 38t Al p1-58

3tstAl P1-59 38HA P1-60

O .O O\/\Oji\%
2 <0 b aeaY,
9, O
oY

&

85t P1-61 818HAl P1.62
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[163]

3t8tAl P1-67 5t5tAl P1-68

@ X v
(2 <T @S Vg el
o®8@

& &

35t Al pgg 8t8tAl P1-70
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[164]

0\/\OM °
N O W, O o/\/oo q
O Lo
» 0 D
5814l p1.73 318t Al P1.74
g O o\/\o’?v
O P>

S8t Al P1-77 3stal p1-78
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[165]

815t A P13 51814 P1-84

%)
%D :
o oy

(o]

518t 4l p1-85 &t5HAl P1-86
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[166] N/

o}

3t8tAl P1-87 8tar4 P1-88

-
O

31504l P.g9 8184 P1-90

3tatA P1-95 gtst Al P1-96
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]
[175]

3134l P1-100

E3 g ol e fU g AR} A G A =2 25°Cel A A 57} Scps
WAl 40cpsd 9= Tt

ES g e fr g A B4 S 2= A AAAE O
2 5 T

ES frEF A el FAAEE AW S0l FUAH S fUIdH S oR
o] F X aL, F7] H71H S Bodg o] A 18 WA 118 5 o] = & g
w2 F7 G Al BAE 2AER gAE 4 ok

ESH A7 F718H S AV g B S 24 ES A AE
T2, gy B SElay iR JAT

g, Boaye mE {1l BX S 2B ¥ FYEs
400nmoll A 10% 7] Tk, 440nmol A 35 90% o] 4= o). vl E 2 51 A = B
o] w2 §-7] gk} BA g 24 E 9 F 535 400nmol A F5F T}

5% | 7F, 430nmell A 90% ©]7olH, U] vpE-A 5 A = 2 i o] uhE
A7 a2 S A8 2AAESY F F 3 == 405nmeoll A 3357 10% ] 9,
430nmell A1 90% oo, o] vpgh2l 5} A= & g ol k& f-r 3 AR}
BAE 2AAE9 F 595 405nmol A 3 F 2 =7 5% 7 TF, 430nmel 4] 90%
olgolm, o] ufgA el A= - d o & {7 F ) B 2AAEY B
T35 3= 410nmoll A B 5357 5% v TE 430nmell A 90% ©]78d 4= Tt

olglel A, B wigdof] up & 3}8kA 12 FAE = ghE o] FAl o oA 2o o
B3t AA e & Sof A4 o2 Ay 3hR| gk, B g o] 3172 AA]d 2
A ¥ = A& ot

[ 4l

- g o) whE 313l (final products)-> 8h7] W32 0 =2 JHA] E] | o] of
A ¥ = A& ot
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[176]  <bgA) 1>

Pd(PPhg), / K,CO3
+ Br—ArréA') _
m  Toluene / H,O

Final Product

[177] TA A e A o= v g

[178] L Sub1¢] &4

[179] 7371 ¥H-&21 19] Sub 12 8}7] ¥h-g-2] 29] Hb-&- 7 2 of] o8| A E 4= 3o,
ool g7 ¥ = 21 of .

[180]  <wkeA) 2>

\ v
(A X o, o Pd(PPhs), / K;CO5 ( A
n Hal + B O £ _
p(Rz2) 0 o} Toluene / H,0

[181] Sub 1°)] &35F= A4 4 315HE 9] FA o &= v g
[182] 1. Sub 1-1 -4 <
[183] <dk-g2 3>

Y
4
AL
Br , Pd(PPhs), / KzCO3 Q
‘ Toluene { H,O l
Sub1-1

[184] %4 &2 Q1 2-bromonaphtho[2,3-b]benzofuran (30.00 g, 100.95 mmol)3}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (43.42 g, 100.95
mmol) S & ZHFEE 22~ 9] Toluene (500 ml)3 H,O (250 m) 2. & Q1 F-of K,
CO; (41.79 g,302.85 mmol), Pd(PPh;), (5.82 g, 5.04 mmol)E 3 7}5}al 110 oCol] A
EFEFA T HhE o] R EWH CHCLE) &2 753 3 5752 MgSO, &
Azsa 5% 3 T A H 3H3E S silicagel columndte] A A & 37.82 ¢ (75
72%)e A AT

[185] 2. Sub 1-3 4 4
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[186] <l 4>

o} o Pd(PPh;), / K.CO;
W Hig mici @
(o] 0 Toluene / H,0
sHo™~"0 O

Sub1-3

[187] = =4 Q1 3-((10-bromonaphtho[2,1-b]benzofuran-5-yl)oxy)propyl acrylate (30 g,
70.54 mmol)#} 9,10-bis(4,4,5 ,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)anthracene
(30.34 g, 70.54 mmol), Pd(PPh;), (4.06 g, 3.52 mmol), K2C03 (29.20 g,211.62 mmol),
Toluene (350 ml), H,O (150 mD)E 77] Sub-1-1 A H & AL-&-38le] A& 31.10 g
(51 68%)S LTt

[188] 3. Sub 1-8 4 4

[189]  <ubg2 5

¢ &
O Pd(PPh3)4IKZCO3 $ @ O Biojt
Q j: :@ TqueneIHzo O Q

()

[190] %4 2-bromobenzo[b]naphtho[2,3-d]thiophene (30 g, 95.78 mmol)}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (41.20 g, 95.78
mmol), Pd(PPh;), (5.53 g, 4.78 mmol), K,CO; (39 65 g,287.34 mmol), Toluene
(450ml), H,O (40 mD)E 7J7] Sub-1-1 3+ H & Al-&-38le] A& 31.85 g (78
62%) < LAt

[191]  4.Sub 1-12 37 <]

[192]

Sub1-8

<kS-A 6>

2
“ j: * i PAPPhl 1 KCO; s ) 8 B\Oi

Toluene / HgO OO

Sub1-12
[193] % &2 91 8-bromobenzo[b]naphtho[2,1-d]thiophene (30 g, 95.78 mmol) ¥}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (41.20 g, 95.78
mmol), Pd(PPh;), (5.53 g, 4.78 mmol), K,CO; (39.65 g,287.34 mmol), Toluene (480
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ml), H,O (240 ml)E “37] Sub-1-1 A H-& AF-831o] A= 3031 g (75
59%)S A ATt
[194]  5.Sub 1-13 g4 <

195 o 7
@ PA(PPh)y ! K2CO, @\ 0 P
i>* of e @ ggss

Sub1-13

[196] =4 &2 Q1 2-bromo-5-phenyl-5H-benzo[b]carbazole (30 g, 80.58 mmol)¥}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (34.66 g, 80.58
mmol), Pd(PPh;), (4.65 g, 4.02 mmol), K2C03 (33.36 g,241.74 mmol), Toluene (400
ml), H,O (200 m)Z 7] Sub-1-1 $AH-& AL&51e] A E 35.03 g (75
3%)& LAt

[197]  5.Sub 1-24 37 <]

[198]  <res 8>

e
i * i T @‘Q 8 s\;jf

Sub1-24

[199] Z4 &2 Q1 4-bromo-11,11-dimethyl-11H-benzo[a]fluorene (30 g, 92.81 mmol)3}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (39.92 g, 92.81
mmol), Pd(PPh;), (5.36 g, 4.64 mmol), K2C03 (38.42 g,278.43 mmol), Toluene (460
ml), H,O (230 mD)E 7] Sub-1-1 3HAH & AF8-31o] A& 32.46 g (-5
64%) S A AT

[200] 5. Sub 1-25 34 9

[201] <yhg-A 9>

oo - } of e ok

Sub1-25
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[202]

[203]

[204]

= &2 21 3-bromo-9,9-dimethyl-9H-fluorene (30 g, 109.82 mmol) 3}
9,10-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracene (47.24 g, 109.82
mmol), Pd(PPh;), (6.34 g, 5.49 mmol), K,CO; (45.46 g,329.46 mmol), Toluene (550
ml), H,0 (250 mDE /7] Sub-1-1 A H & AlE3to] WA E 43.61 ¢ (8
80%)= Y ATt

&, Sub 19 Féh= 3 =2 ofefof A2 e o ey, o]l
¥ = 21 oy, 3 1 Sub 19 £ah= 319HE o] FD-MS 412 YE
ot

& &
Q. O ot
e aVal WA W
g O :t OO N ~o OQ

ol

ol

Sub 11 Sub 1-2 Sub
2 age g s vces
& t oy E

® O
® O O-L
. < oY 9
Ot & O PSR P

Sub 1-7 Sub 1-8 Sub 1-9

0 ®
o AL O
O v
Jé & o

Sub 1-10 Sub 1-11 Sub 1-12
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[205] %9 Q

B'?X@B:o QL3 &
AN
=3L°/J Sub 1-16 Sub 117 Sub 1-18

O 0 ‘@ 8 Biz:t Q ’
ORE oy 8

Sub 1-25 Sub 1-26 Sub 1-27
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[206]

Oy X,
/° oBioi QO i
ApTats °
OQ b 1-28 OOO b 1-29 g Sub 1-30
> . 2,
0. FBE PES
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[207] [3%E1]
=liges FD-MS etE FD-MS
Sub 1-1 m/z=520.22(C3¢H,9B03=520.44) Sub 1-2 m/z=520.22 (C36H,9B03=520.44)
Sub 1-3 | m/z=648.27(C4,H3,BO,=648.56) Sub 1-4 | m/z=470.21 (Cs,H,;B0;=470.38)
Sub 1-5 | m/z=520.22(C35H2gBO;=520.44) Sub 1-6 | m/z=520.22(C3sH29B0O;=520.44)
Sub 1-7 m/z=486.18(C3,H;7B0;5=486.44) Sub 1-8 m/z=536.20(C34H20B0,5=536.50)
Sub 1-9 | m/z=664.25(CH;;BO:S=664.62) Sub 1-10 | m/z=536.20(C34H29B0,5=536.50)
Sub 1-11 | m/z=536.20(C3sH29B0;5="536.50) Sub 1-12 | m/z=536.20(C34H2B0,5=536.50)
Sub 1-13 | m/z=595.27(C43H34BNO,=595.55) Sub 1-14 | m/z=595.27(C4;H34BNO;=595.55)
Sub 1-15 | m/z=673.30(C4sH4BNOs=673.62) Sub 1-16 | m/z=723.32(C45H4,BNOs=723.68)
Sub 1-17 | m/z=595.27(C4,H34BNO,=595.55) Sub 1-18 | m/z=545.25(Cs5H3,BNO,;=545.49)
Sub 1-19 | m/z=595.27(C4;H34BNO,=595.55) Sub 1-20 | m/z=546.27(C54H35B0,=546.52)
Sub 1-21 | m/z=546.27(C3yH;5sB0,=546.52) Sub 1-22 | m/z=674.32(CysH43B05=674.64)
Sub 1-23 | m/z=624.30(C4;H4;BOs=624.58) Sub 1-24 | m/z=546.27(C34H33BO,= 546.52)
Sub 1-25 | m/z=496.26(C3sH33B0,=496.46) Sub 1-26 | m/z=546.27(C3,H1;B0,=546.52)
Sub 1-27 | m/z=594.24(C4,H;;BO3=594.52) Sub 1-28 | m/z=570.24(C40H31B0O3=570.50)
Sub 1-29 | m/z=570.24(C4H3,B0;3=570.50) Sub 1-30 | m/z=570.24{C4H5,B03=570.50)
Sub 1-31 | m/z=570.24(C4H3,B03=570.50) Sub 1-32 | m/z=610.21{Cy;H3,BO,S=610.58)
Sub 1-33 | m/z=586.21(CgoH3,BO,5=586.56) Sub 1-34 | m/z=586.21(CyyH3,BO,S =586.56)
Sub 1-35 | m/z=586.21(C40H31B0O2S=586.56) Sub 1-36 | m/z=586.21{C40H31B0O25=586.56)
Sub 1-37 | m/z=620.29(C45H3780,=620.60) Sub 1-38 | m/z=596.29(C43H3;B0,=596.58)
Sub 1-39 | m/z=596.29(C43H3,B0,=596.58)
[208] IL Sub 29] 34
200] 371 WHgA 19 Sub2 3= 3] whgA) 109] w7 2ol ol s e & Qonk,
olol] §4 %= AL ofLt),
[210]  <areA) 105
1 Triethylamine )?\‘(
Hal—Ar—Hal  + Ho—Yz—xz)l\/ — »  Br—Ar——0—Y,—X3 ¢
Ry Acetonitrile, 80°C
Sub 2
[211]  Sub2°] &38}i= -1 4 35h= 2] 4 ol = vha o A

[212]

1. Sub2-1 3 4
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23] cnes 11>

¢}

Br o Triethylamine o)
. HO. Y o)
Br + 0”“\% Br O O \/\0 Jv
Acetonitrile, 80°C

Sub2-1

[214] =9 2491 2,7-dibromo-9,9-dimethyl-9H-fluorene (30 g, 85.21 mmol)3}
2-hydroxyethyl acrylate (9.90 g, 85.21 mmol)&- & H}H &2 of] Acetonitrile
(420 ml)®l] =<1 3 Triethylamine (25.86 g, 255.63 mmol) 2 7 7}&}aL 80°Cell
HEEFSI T, HEG-o] & =] Ethyl acetate 2} &2 FE% & §-7]52 MgS0O, &
2331 53t} 5351 81322 Silicagel columndlo] A& 23 g (78 70
%)E DAt

[215] 2. Sub2-4 4 4

216]  <argA 12>

0. g
Br O Br Triethylamine NN
+ HO. Z —_——
I~ o/\/ Br
Acetonitrile, 80°C

Sub2-4

[217] % &2l 1,4-dibromonaphthalene (30.00 g, 104.90 mmol) X}
2-(allyloxy)ethan-1-ol (10.72 g, 104.90 mmol)&- & 0 &2 2 = of] Acetonitrile
(520 ml)ell <1 3, Triethylamine (31.84 g, 314.70 mmol) & 4}7] Sub2-1 T4 A&
AFE3le] WA E 19.97 g (58 62 %)E AT

[218] 3. Sub2-6 A <

[219] <}ﬂ_.9‘}\1 13>

o 1

Br. Br Br
o Triethylamine 0
N + Ho\/\on\/ » @ 0\/\0/11\%
f Acetonitrile, 80°C N O
Sub2-6

[220] = 5291 3,6-dibromo-9-phenyl-9H-carbazole (30.00 g, 74.70 mmol) ¥}
2-hydroxyethyl acrylate (8.67 g, 74.70 mmol)&- & H} 22 of] Acetonitrile
(370 ml)ell <1 3, Triethylamine (22.67 g, 224.10 mmol) & 4}7] Sub2-1 4 H &
AREEFe] A E 27.05 g (558 83 %) E AT

[221] 4. Sub2-8 34l
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[222] <gh-5-2] 14>

o @ O 7y - Hc)/\,o\g/§ Triethylamine & O O \Iﬁ

) Acetonitrile, 80°C
g o~
O Sub2-8

[223] =¥ =A<
3-(5-bromo-[1,1'-biphenyl]-3-yl)-6-iodo-9-(naphthalen-1-yl)-9H-carbazole (30.00 g,
46.12 mmol)Z} 2-hydroxyethyl acrylate (5.35 g, 46.12 mmol)& &1l
=222 A9l Acetonitrile (230 m1)°ll <1 &, Triethylamine (14.00 g, 138.36 mmol)
2 271 Sub2-1 AW S ARS8kl A= 1973 g (578 67 %) 5 AU

[224]  5.Sub2-9 Al

ERL T cas s
0 Sy
eSS o
+ HO \n/§ Trlethylamme
Br Q o Br:
Acetonitrile, 80°C

@ Sub2-10

[226] =4 &2 Q1 2-(5-bromo-[1,1'-biphenyl]-3-yl)-8-iododibenzo[b,d]thiophene (30.00

1

g, 55.42 mmol) @} 2-hydroxyethyl acrylate (6.43 g, 55.42 mmol)-& & v}

= E]r/\ °ol] Acetonitrile (280ml) o] 321 ¥ Triethylamine (16.82 g, 166.26 mmol)

2 7471 Sub2-1 W& AEske] A= 2083 g (7 8H 71 )5 A AT

[227] 3k, Sub 29I —LO} a2 ol o} A2 = 5= o, o4

H ¥ = 21 o}, 3 25 Sub 20 £31= 3 §HE-©] FD-MS #hS vERd
o]t}
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s 5 °‘§§

Br 0.0 0\/\0 Jz; Br O'O o\/\0 Jz; 0

[228]

Sub 2-1 Sub 2-2 Sub 2-3
0
o/ Y
>—’ Br. Ofo
?
Br @ Q N
Sub 24 Sub 2-5 Sub 2-6

> 225 NPT N
A T ST
o

Sub 2-7 Sub 2-8 Sub 2-9
S.
O 0’\/ Br: 8 Q.O 0\/\0 Jz/ O, OJOJ\¢
Br Q OZ//\ g O.OO
O
Sub 210 Sub 2-11 Sub 212

N 0
g ¢
B YASa Q" GLr~ 2 Yl

Sub 2-13 Sub 2-14 Sub 215
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[229] [3%2]

sete FD-MS sate FD-MS
Sub 2-1 | m/z=386.05(CaoH1sBr0;=387.27) Sub 2-2 | m/z=510.08(CsoH23Br0;=511.42)
Sub 2-3 | m/z=400.07(C2yH2Br0;=401.30) Sub 2-4 | m/z=306.03(C15H15Br02=307.19)
Sub 2-5 | m/z=338.09(C17H23Br02=339.27) Sub 2-6 | m/z=435.05(Cy3H15BrNO;=436.31)
Sub 2-7 | m/z=435.05(C3H15BrNO;=436.31) Sub 2-8 | m/z=637.13(C3gH25BrNO;=638.56)
Sub 2-9 | m/z=375.98(C17H13Br0;5=377.25) Sub 2-10 | m/z=528.04(CsoHBrO;5=529.45)
Sub 2-11 | m/z=512.10(C3oH2sBrO;=513.43) Sub 2-12 | m/z=436.07(Cs4H Br0;=437.33)
Sub 2-13 | m/z=420.04(Cy3H7BrO;=421.29) Sub 2-14 | m/z= 558.08(Cs4H;3BrO;=559.46)
Sub 2-15 | m/z=528.04(C29H21BrO35=529.45)

[230]  IIL Product &4
[231]  1.P1-2 A<

[232]
<iHS-24 16>
Qs
o/
= *

0 Br: . Pd(PPh3)4 1 K,CO3

Q 8 B\Oi O \—\) _(—Toluene/Hgo
[233] 24l Tz 0)

4,4,5,5-tetramethyl-2-(10-(naphtho[2,3-b]benzofuran-2-yl)anthracen-9-yl)- 1,3,2-dioxa
borolane (10.00 g, 19.21 mmol) ¥}
2-((7-bromo-9,9-dimethyl-9H-fluoren-2-yl)oxy)ethyl acrylate (7.43 g, 19.21 mmol)<

S uEE g~ 2 9 Toluene (100 m)3 H,O (50 ml) 2.2 #21 3-9f] K,CO; (7.95
g,57.63 mmol), Pd(PPh;), (1.10 g, 0 96 mmol)E & 7}5}aL 110 oCol| A nlHks}S v}
Hk-g-o] &5 =3 CHzcwr B2 FE T F7]FS MgSO, & Zﬂio} o s
< A 3}3E-5 silicagel columndto] A E 10.09 g (75 75%)S Aot

[234] 2. P1-6 3} <
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J
OJ/° PM oo\_\
XU

Toluene / H,O

Oe JLOMO OO =

Br

P1-6

[236] =2 =<
3-((10-(10-(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)anthracen-9-yl)naphtho[2,1-b]
benzofuran-5-yl)oxy)propyl acrylate (10 g, 15.41 mmol)Z}
1-(2-(allyloxy)ethoxy)-4-bromonaphthalene (4.73 g, 15.41 mmol), Pd(PPh;), (0.89 g,
0.77 mmol), K,CO; (6.37 g,46.23 mmol), Toluene (80 ml), H,O (40 m)E 771 P-2
AN S ALt AAAE 7.15 g (58 62%)S DAL

[237] 3. P1-22 314 4

238]  <ubgd 18>

& "
0O . O. Pd(PPhj), ! K;CO3
3 B, 0 —
Q O \\\ Toluene / H,O

®
® &

[239] =% EHEQ
2-(10-(benzo[b]naphtho[2,3-d]thiophen-2-yl)anthracen-9-yl)-4.,4.5,5-tetramethyl-1,3,2-
dioxaborolane (10 g, 18.63 mmol)Z}
2-((7-bromo-9,9-dimethyl-9H-fluoren-2-yl)oxy)ethyl acrylate (7.21 g, 18.63 mmol),
Pd(PPh;), (1.07 g, 0.93 mmol), K,CO; (7.71 g,55.89 mmol), Toluene (100 ml), H,O
(50 mhHE 71 P2 AU & AFRato] AAE 11.75 ¢ (78 88%)& A 3T

[240] 4. P1-34 34 9
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Pd(PPhy), | K,CO;

——
Toluene / H,O

242] =2 =24
2-(10-(benzo[b]naphtho[2,1-d]thiophen-8-yl)anthracen-9-yl)-4,4.5,5-tetramethyl-1,3,2-
dioxaborolane (10 g, 18.63 mmol)Z}
2-((8-(5-bromo-[1,1'-biphenyl]-3-yl)dibenzo[b,d]thiophen-2-yl)oxy)ethyl acrylate
(9.86 g, 18.63 mmol), Pd(PPh;), (1.07 g, 0.93 mmol) K,CO; (7.71 g, 55.89 mmol),
Toluene (100 ml), H,O (50 mD)E 7371 P-2 4 W& A-&3to] AAdE 928 g (78
58%)S LAt

[243] 5. P1-42 3174 9

41 g 205

So QNS S S 00e o'
i‘i @80

oluene 1H,0 O
& t\ @

2451 =2 =41
5-phenyl-2-(10-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)anthracen-9-yl)-SH-benz
o[b]carbazole (10 g, 16.79 mmol) 2}
2-((7-bromo-9,9-dimethyl-9H-fluoren-2-yl)oxy)ethyl acrylate (6.50 g, 16.79 mmol),
Pd(PPh;), (0.97 g, 0.83 mmol), K,CO; (6.95 g,50.37 mmol), Toluene (100 ml), H,O
(50 mD), & & &7 P2 W& ARgshel A E 11.98 g (781 92%)& AU
[246] 6. P1-50 3174 4

P1-42
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[247] <qk-S-2) 21>

Q OI Pd(PPhs), / K,CO
O@ @ g 3 B’ Toluene /i

P1-50

[248] = =2
5-phenyl-2-(10-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)anthracen-9-yl)-SH-benz
o[b]carbazole (10 g, 16.79 mmol)Z} 2-((6-bromo-9-phenyl-9H-carbazol-3-yl)oxy)ethyl
acrylate (7.32 g, 16.79 mmol), Pd(PPh;), (0.97 g, 0.83 mmol), K,CO; (6.95 g,50.37
mmol), Toluene (100 ml), H,O (50 ml), & & 7] P-2 YA & A&t YA &
10.38 g (78 75%)= L ALY

[249] 7.P1-67 34 4

[250] <b-5-2] 22>
O O ‘ Pd(PPh)IKCO
O.Q g B Tolueneleo .Q O O'O Jk/
P1-67
2511 E2=d<]

2-(10-(11,11-dimethyl-11H-benzo[a]fluoren-5-yl)anthracen-9-yl)-4,4,5,5-tetramethyl-1

,3,2-dioxaborolane (10 g, 18.29 mmol) 3}

2-((7-bromo-9,9-dimethyl-9H-fluoren-2-yl)oxy)ethyl acrylate (7.08 g, 18.29 mmol),

Pd(PPh;), (1.05 g, 0.91 mmol), K2C03 (7.57 g,54.87 mmol), Toluene (100 ml), H,O

(50ml), & = &7 P2 A& AR Sh] A= 1037 g (78: 78%) = LA
[252] 8. P1-72 34 4
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[253]

Pd(PPh;), / K,CO4

O
O ™ —_—
O o O " Toluene / H,0
+
Br

O :
&0 LD
&

[254] =4 EA<]
2-(10-(9,9-dimethyl-9H-fluoren-3-yl)anthracen-9-yl)-4,4,5,5-tetramethyl-1,3,2-dioxab
orolane (10 g, 20.14 mmol)Z}
2-((6-(5-bromo-[1,1'-biphenyl]-3-yl)-9-(naphthalen-1-yl1)-9H-carbazol-3-yl)oxy)ethyl
acrylate (12.86 g, 20.14 mmol), Pd(PPh;), (1.16 g, 1.00 mmol), K,CO; (8.33 g,60.42
mmol), Toluene (100 ml), H,O (50 ml), & & 7] P-2 4 H & Ak-&sto] A4 E
12.34 g (78 67%)2 A ALY

[255] &9, 37]e} &S A ollel whet Al g o 31ekE P-1 WA P-100 9
FD-MS #t<2 38}7] 3% 33} ¢t}
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[256] 3E3]
shs FD-MS sete FD-MS
P-1 | m/z=58623(CssHs0=586.73) p-2 m/2=700.26(CsgH350,=700.83)
P3| m/z=824.29(CeoHugO,=824.98) P-4 | m/z=750.28(CssH30,=750.89)
PS5 | m/z=664.26(CsH30,= 664.80) P-6 | m/z=748.28(C51H4006=748.88)
P-7 | m/z=700.26(CsoH360,=700.83) P-8 | m/z=602.28(C4sHs505=602.77)
P9 | m/z=63522(CisH,sNO=63577) P-10 | m/2=699.24(CaoH3NO,=699.81)
P11 | m/z=749.26(Cs3H3sNO,=749.87) P12 | m/z=95133(CesHasNO,=952.12)
P-13 | m/z=690.19(C7H3,0.5=630.81) P-14 | m/z=842.25(CsqH3s0,5=843.01)
P-15 | m/z=842.25(CsoH;350.5=843.01) P-16 | m/z=776.29(CssHa04=776.93)
P17 | m/z=750.28 (CsiH3s04= 750.89) P-18 | m/z=684.23(CaoH2,0,=684.79)
P-19 | m/z=708.25(CssH3,0=708.86) P20 | m/z=872.29(CosHao0s=873.02)
P21 | m/z=55219(CayH2:5=552.74) P-22 | m/z=716.24(CsoH3055=716.90)
P23 | m/z=790.25(CseH330:5=790.98) P-24 | m/z=766.25(CssH3:0:5=766.96)
P-25 | m/z=730.25(Cs;H:¢055=730.92) P-26 | m/z=778.24(Cs)H3:065=778.92)
P-27 | m/z=716.24(CsoH3c055=716.90) P-28 | m/z=618.26(CysH330,5=618.84)
P29 | m/z=65120(CsHosNS=65183) P30 | m/z=71522(CssH3NO;5=71587)
P-31 | m/2=765.23(Cs3H3sNO;5=76593) P-32 | m/z=917.30(CsHisNO;5=918.12)
P33 | m/z=706.16(CaH30035:=706.87) P-34 | m/z=858.23(CsoH3:055,=859.07)
P-35 | m/z=858.23(CsgH35035,=859.07) P36 | m/z=792.27(CseHao035=792.99)
P-37 | m/z=766.25(CsH35055=766.96) P-38 | m/z=700.21(CssH2,0:5=700.85)
P-39 | m/z=724.22(CssH;,5=724.92) P-40 | m/z=838.25(CegHs0:5=839.02)
P-41 | m/z=66128(CsyH:sN=66185) P-42 | m/z=77531(CsHuNOs=775.95)
P-43 | m/z=899.34(CecHasNO=900.09) P-44 | m/z=7753L(CsHiuNO3=775.95)
P-45 | m/z=789.32(Cs;H,sNO;=789.98) P-46 | m/z=837.31(CsHisNOg=837.97)
P-47 | m/z=77531(CssHiNO3=775.95) P-48 | m/z= 677.33(CasHizNO,=677.89)

47
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[257] P-49 | m/z=71027(CsH34N;=710.88) P-50 | m/z=824.30(Cs5HaoN,03=824.98)
P-51 | m/z=824.30(CsoHaoN,05=824.98) P-52 | m/z=976.37(CyHssN,03=977.18)
P-53 | m/z=71522(CygH33NO;S=715.87) P-54 | m/z=917.30(C65H43N035=918.12)
P-55 | m/z=917.30(C65H43NO35=91812) P-56 | m/z=851.34 (C62H45N03=852.05)
P-57 | m/z=82532(C60H43NO3= 826.01) P-58 | m/z=809.29(C59H39NO3=809.97)
P-59 | m/z= 733.28(C57H35N=73391) P-60 | m/z=897.32(CesHssNO3= 898.07)
P-61 | m/z= 612.28(CsgH3=612.82) P-62 | m/z=726.31(Cs3Hs05=726.92)
P-63 | m/z=850.34(Ce3Hs05=851.06) P-64 | m/z=776.33(C57Hu0,=776.98)
P-65 | m/z=74033(CssHq03=740.94) P-66 | m/z=738.30(CsoH,,0=738.88)
P-67 | m/z=72631(Cs3Har05=726.92) P-68 | m/z=678.35(CsgHss0,=678.92)
P-69 | m/z=661.28(CsiH;sN=661.85) P-70 | m/z=725.29(C5,H3NO;=725.89)
P-71 | m/z=77531(CssHaNOs=77595) P-72 | m/2=927.37(CosHagNO;=928.14)
P-73 | m/z=666.22(CagH3405=666.84) P-74 | m/z=868.30(C62H44035=869.09)
P-75 | m/z=868.30(CeHas0s5= 869.09) P-76 | m/z=852.36(Cg3H,505=853.07)
P-77 | m/z=776.33(CsH1403=776.98) P-78 | m/z=710.28(Cs;Hs505=710.87)
P-79 | m/z=73430(CsgHas=734.94) P-80 | m/z=848.33(C63H4403=849.04)
P-81 | m/z=660.25(CsH3,0=660.82) P-82 | m/z=774.28(CssH3504=774.92)
P-83 | m/z=87431(CesHs04=875.04) P-84 | m/z=800.29(CssHs04= 800.95)
P-85 | m/z=764.29(CesHa0s= 764.92) P-86 | m/z=684.23(C45H2.04=684.79)
P-87 | m/z=750.28 (C54H3804=750.89) P-88 | m/z=702.31(Cs1H,,0,=702.89)
P-89 | m/z=676.22(Cs;H3,5=676.88) P-90 | m/z=790.25(CseH350:5=790.98)
P-91 | m/z=890.29(CosH4,055=891.10) P-92 | m/z=816.27(CssHa0055=817.02)
P-93 | m/z=780.27(CssHa055=780.98) P-94 | m/z=700.21(C45H3,055=700.85)
P-95 | m/z=76625(Cs4H35055=766.96) P-96 | m/z=718.29(Cs;H0,5=718.96)
P-97 | m/z=68630(CssH35=686.90) P-98 | m/z=800.33(CssH4405=801.00)
P-99 | m/z=790.34(CsgH4s05=791.00) P-100 | m/z=710.28(Cs;H;50,=710.87)

[258]
[259]
[260]

7| A& 24 E AxH7}

[A Al 4 1]
AR 194 = (AR A 2P A 2 (ADE- g 9] 318HE P12 3.5 FEE
B HE)olaHd ol EZ (B1)1,10-H X2 t]ol =2 H o] E(TCIA} 57.4

R (O (M E) T ol ER (C3-3 =5 A ¥l 2 o} =1 ¥ o] E(KPXA}

36.2 T %, (D)7 A Al 2 Darocur TPO(BASFA}) 2.0 &%+ 3 (E)3 HE A &2
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[261]
[262]

[263]
[264]

[265]
[266]

[267]
[268]

[269]
[270]

CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o]-galo] 2A[F FF A2 A E3ete] BA§ A= (25°CNA A=
21.8cps)S Al =3} T

[AA] o 2]

AN ] 20 4 3= (AYRF] A 2P A &2 (ADE- 9 o] 318HE P1-6 5.3 T3,
Bt E)ola g do] EZ (B1)1,10-8] 7] & t]o} 2 g o] E(TCIA}) 54.8
S (OE =M E)ladd ol ERZ (CD3-H A A o} =2 ¢ o] E(KPXAN
37.0 =%, (D)W A Al & Darocur TPO(BASFAL) 2.0 3% 2 (E)F ot A A =
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o]-galo] 2A[F FF A2 A E3ete] BA§ A= (25°CNA A=
21.8cps)S Al =3} T

[AA] o 3]

AN ] 30 4= (AR A 2P A 2 (ADE- 9k o] 318HE P1-22 5.8 S,
B (M E)yolaH g o] ERE (B1)1,10-d] 2] 2 t]ol =1 H g o] E(TCIAL) 56.0
SR (ORI E)ra e ol ER (CD3-2 HA WA o} 3 o] o] E(KPXA})
35.3 =%, (D)W A Al & Darocur TPO(BASFAL) 2.0 3% 2 (E)F ot A A &
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o]-galo] 2A[F FF A2 A E3ete] BA§ A= (25°CNA A=
21.8cps)S Al =3} T

[AA] o 4]

AA ] 4ol = (A)A A AP A 2 (ADE- 9 9] 3135 P1-34 4.2 S8,
Bt E)oladdo] EZ (B1)1,10-] 7] & t]o} A & ¢ o] E(TCIA}) 56.6
S (OE =M E)ladd ol ERZ (CD3-H A A o} =2 ¢ o] E(KPXAN
36.3 =%, (D)7R A Al & Darocur TPO(BASFAL) 2.0 532 2 (E)F ot A A =
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o]-galo] 2A[F FF A2 A E3ete] BA§ A= (25°CNA A=
21.8cps)S Al =3} T

[AA] o 5]

AN ] 50l 4= (AR A 2P A 2 (ADE- 9k o] 318HE P1-42 3.8 S,
B)H (M E)olaH g ol ERE (B1)1,10-d 2] 2 t]ol =1 g o] E(TCIA}) 55.8
S (OE =M E)ladd ol ERZ (CD3-H A A o} =2 ¢ o] E(KPXAN
37.5 %4 (D)7H A Al & Darocur TPO(BASFA}) 2.0 33 2 (E)33 eHg A &
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o]-galo] 2A[F FF A2 A E3ete] BA§ A= (25°CNA A=
21.8cps)S Al =3} T

[A Al o 6]

A A 6ol M= (A)A] A AP A 2 (ADE- 9 9] 3135 P1-50 3.1 S5,
B)H (M E)olaH g ol ER (B1)1,10-d 2] 2 t]ol =1 H g o] E(TCIAL) 57.3
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[271]
[272]

[273]
[274]

[275]
[276]

[277]
[278]

[279]

SHEE (OF = E)) AL ER (C1)3-H A M2 o} 512 g o] E(KPXA})
36.7 %, (D)7N A Al & Darocur TPO(BASFAL) 2.0 3% 2 (E)F ot A A =
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE

ol g-3ko] 24|17} Tk A o)A EFalo] BA G A E 25°CAA HE
21.8cps)S Al =3} T

B2 1]

vl aLef] 1o A &= (F)AFL] A 2bahA] 2 (F1)TINUVIN 328(BasfAl) 8.8 55,
BhHEl(HE)LTH e o]l ER (B1)1,10-t 7+t 2 t]o} = & g o] E(TCIAN) 52.9
T, (OR (M E) ot H o] ER (CD3-7 =AM A of A H ] o] E(KPXAL
35.4 S, (D)7W A Al & Darocur TPO(BASFAL) 1.8 582 2 (E)F ot A A &
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
ol g-3ko] 24|17} Tk A o)A EFalo] BA G A E 25°CAA HE
21.8cps)S Al =3} T

[B] 2L 2]

vl Lol 2004 3= (F)AF2] A 2FkA 2 (F2) ZIKO-460(ZIKOAL) 8.8 5 &,
BDHY (M E)otaH gl o] E &2 (B1)1,10-H 7H] & t] o} =3 7] o] E(TCIAH 52.9
T, (ORI Eyotad o] ER (CD3-3 5 A A o} H 7] o] E(KPXA}
35.4 S, (D)7W A Al & Darocur TPO(BASFAL) 1.8 582 2 (E)F ot A A &
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
o] -&3fo] 2A| 3k F et A 2ol A Z3tslo] B4 & A E (25°CoNA H &=
21.8cps)S Al =3} T

[B] 2L 3]

B aL o]l 30 3= (F)AF 2] A 219 2 (F3) Tinosorb M(BasfA}) 8.8 5317,
BDHY (M E)otaH gl o] E &2 (B1)1,10-H 7H] & t] o} =3 7] o] E(TCIAH 52.9
T, (ORI Eyotad o] ER (CD3-3 5 A A o} H 7] o] E(KPXA}
35.4 S, (D)7W A Al & Darocur TPO(BASFAL) 1.8 582 2 (E)F ot A A &
CHISORB 336(DBCA}) 0.9 5 #%5 20ml 24 nfo] o)l Y a1, o] AE
ol g-3ko] 24|17} Tk A o)A EFalo] BA G A E 25°CAA HE
21.8cps) & A Z3} A T

[B] 2o 4]

v 2L of] 40 A = (F)AF 2] A 2FebAl 2 (F4) CYASORB UV-24(CYTECA}) 8.8
ZR (BDHH M E) LA H G o] EE (B1)1,10-H) 2] & t]o} A8 # o] E(TCIAN
529 THF (OE (M E)oladH o] EE (CH3-H 5 A H4
ol 2 H g o] E(KPXA}) 35.4 5%, (D)7 A Al & Darocur TPO(BASFA}) 1.8
Sk 2 (E)3F <HA Al 2 CHISORB 336(DBCA}) 0.9 % #7-2 20ml 24
Hlo] o] War, o)A Z o]-&3}o] 247t Fok A 2o A Egalo] B-A &
ZAE (25°Co) A H % 21.8cps)S Al %315t

%é&]é‘] H]—ﬂ
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=4, 3488

s z19] e
75} 24 Bl

5)e] 7ol e 1635em ! 2ol A o] F4

& 317] 37 40
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[280] N, Z71o] A, 50mm X 50mm W o] Z e 2ol A Aol 1 A 6, vl Lo 1 WA 42
A8 2 55 2mlS A7k ot AW AR F, UV A
8um T & E-& P35St

[281] E é—] ._ué“ 7|:H]-§

[282] 1. 735

[283] A7) #E, A3k o) tféll Lambda950(Perkin ElmerAb) & 744 34 o & 9]
FoEs 546

[284] 2.3}

[285] BA 3} 24 o th8}e] FT-IR(FT/IR-6600, JascoAl)S AF-£3}4] 1635cm-1
LZ(C=0), 1720cm 1 FZ(C=0)o A 9] & 979 245 E =439} 1635cm-1
L2 (C=C), 1720cm! E-Z(C=0)el A o] &+ 979 A rs
st7] =8)2] 2¢] uhe} A4kl o)

[286] <G8 1>

[287] B34 (%)= | 1-(A/B) | x 100

[288] (710l M, A= A EE ol thal 1720cm ! -Zol M o S
3t 1635cm! H-Zol| A 2] &4 A2 75 o] Hlo]al, B
&l 1720cm! HELOHH/] S
] A9] 7] b))

[289] A Ao} vladel] o AlzH BA S 2AAE] A Z
et az, 538 2825 5 3 3 5 49 YERY AT
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[290] [3%4]
A A0 H| 0o
1 2 3 4 5 6 1 2 3 4
Al 35 - - - - - - - -
A2 - 5.3 - - - - - - -
A3 - - 5.8 - - - - - -
A
A4 - - - 42 - - - - -
AS - - - - 38 - - -
A6 - - - - - 31 - - -
B 574 | 548 | 560 | 566 | 558 | 573 | 529 | 529 | 529 | 529
C 362 | 370 | 353 | 363 | 375 | 367 | 354 | 354 | 354 | 354
D 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
E 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09 | 09
F1 - - - - - - 88 - -
F2 - - - - - - - 838
F
F3 - - - - - - - - 838
F4 - - - - - - - - - 88

[291]

[292]

[293]

400nm | 11 42 0.5 0.3 0.4 04 914 935 915 69.4
Eg | 405nm | 4.0 5.2 41 4.0 14 4.7 954 953 95.2 815
(%) [430nm | 94.2 204 93.9 95.1 95.7 95.2 97.9 974 97.6 973
440nm | 96.0 94.0 96.7 96.2 96.8 97.1 98.3 976 97.8 97.9
2 dsls (%) | 928 931 934 924 93.6 931 917 916 916 91.5
HE (cps) 16.7 18.5 193 17.3 171 16.5 216 269 282 198

71 349 AE B L 5 o], By glskA] 19] A 59l Al~A6E
AL A AGA R Egslal Qi ZAES A A TR AFES A Ao 1~ A AT
62 X 400nm~405nmol A 5.2%~0.3% T3} -2 EFU 31, 430nm~440nm ol A]
90.4%~97.1%2] F--&-& Vel &= 31& g1 = Ao, 3k 337 515 9]
739 92.4%~93.4% & YEHH AL, F 53 16.5 cps ~ 19.3 cpsE HEH = 21
gelst 4= At

Ul 24438 349 AR E v sl BH zpe)d Apdh Al o] Fi Rk Aol i BE
2= R ARE ol TS A Aol 17} v alef| 1~H] 3l M 75, B kg o
- 33 P1-2& ARG g A Al o 12 400nmell A 1.1%9] F 255 VR o,
H] 1L 1~H] 3l of| 4= 69.4%~91.4% 5 YEF &= A& &3 5= ATt E3
405nmeoll A 358 21318 ], AA o 12 4.0% o] L, Bl ale]| 1~H] 1ol 45=
81.5%~95.4%% YJEY = 21 & &l 5= s

o]z ¥ o] up & Wf“ﬂ P1-2& A AP A& ARGS9, vl ale] o
w2 3359l FI~F4R. T} 2F L] A b A 5ol vl §- S-F3ltel= A8 &
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