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(57) Abstract: The present invention relates to a novel compound and an organic electroluminescent device

comprising the same. The compound according to the present invention is used for organic material layers of the
organic electroluminescent device, preferably a light emitting layer, an electron transport layer, or an electron
transport aid layer, and thus can improve the luminous efficiency, driving voltage, lifetime, and the like, of the
organic electroluminescent device.
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dl

r

1=
MgSO.E ¥al et A f7]159 S AAsS &
AdAamnET9E o] §ato] 54 3
Q-FR2 21,11 # d]-2- DA DHR-A I Wl Z[d] A E-5-D) | e (98.3 ¢,
T 64%) = AU
'H-NMR: 8 3.65 (s, 1H), 7.34-7.36 (m, 5H), 7.38-7.39 (m, 4H), 7.41-7.44 (m, 3H)
7.51-7.52 (m, 2H), 7.55 (d, 1H), 7.69 (s, 1H), 7.72-7.73 (m, 3H), 8.05 (d, 2H)

[LCMS] : 487.9

<HA 5>5-4-F 2 2-9-H - 9H-ZF 2 #-9-2)-2-A Il Z[d] AL o] $HA]
Cl

QP GgS
‘ H,SO,
OH
g - O
4 O O Toluene /
o (o}

HE-S-7] ol <7 4> ol A g4 gt
Q-FZ 21,11 39]-2-)( @ 2)2-u I Wl Z[d] S A= -5-
201.4 mmol) & EF <l 1000ml ] =21 %, A H 35} ﬂ%ﬁ}ﬂﬁl 21 20mlS
A7Feth £ 55 100°CE &8 8A| 7 QF wk ek & 20 2 W 7heh gl oy,

ot sk
HAPY e 2A FuEAZ o= 253 0 MgSO,E ¥ 1
Ae st BEE §7150 §ulE AAS T AU AR E LY B

o]-galo] #2431l
5-(4-F 2 2-9-39-9H-ZF 2 #-9-2)-2- 9| I Wl £ [d] = AFE (68.1 g, & 72%) S
A ATt

'H-NMR: 6 7.11 (d, 2H), 7.22-7.23 (m, 2H), 7.26-7.28 (m, 2H), 7.33(t, 2H),
7.38-7.39 (m,2H), 7.41-7.43 (m, 2H), 7.51(t, 2H), 7.55-7.56 (m,2H), 7.67 (d, 1H), 7.87
(d, 1H), 8.05 (d, 2H)

[LCMS] : 469.9

<A 6>2-9d-5-(9-91'd-4-(4.4.,5.5-H| E&t v €l 132 U] S AL H 2 ).
)-9H-3% 7 © 301-9-yl 2 [d] S AL = o] A
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[183]

[184]

[185]

[186]
[187]
[188]

[189]

[190]

[191]

[192]

[193]
[194]

25

cl o o
Oy Qo
B,o
’;' Q O Pd(dppf)Cl,, Xphos, KOAc ©_</N O . \Oﬁ
@Ao 1,4-Dioxane (s} O
o)Al 1 <A 5>l 4] A E
5-(4-Z 2 2-9-7d-9H- 5 F 2 #1-9-2)-2-7 I Wl 2 [d] = A (68.1g, 145.1
mmol) ¢} 4,4.4',4,5,5,5,5 - B €122 1] (1,3,2- U] S AL B2 &) (44.2 g, 174.2
mmol) ¥ Pd(dppf)Cl, (3.56 g, 4.4 mmol) KOAc (28.5 g, 290.3 mmol), Xphos (6.9 g,
14 5 mmol)< 1,4-t]=-4F 1000mlo] ¥ 3l 124 7F &< 7L 351 S o) vk-2- =4
T udaFado| =g FE3 MgS0,E 2 T AEH fr]5 9
S E AAST F AHARETYIE o] ool 54 3F=<l
2-919-5-(9-9 d-4-(4,4,5,5- el Eg}v €1 3 2-T] S AL B 2 @-2-2)-9H- & F 2 #1-9-
Ayl Z[d]SAFE (46.3 g, 78 69 %) AT
'H-NMR: 8 1.24 (s, 12H), 7.07-7.11 (m, 4H), 7.14-7.17 (m, 3H), 7.23-7.26 (m, 2H),
7.33-7.34(m, 4H), 7.41-7.42 (m, 1H), 7.44(s, 1H), 7.51 (t, 2H), 7.87 (d, 1H), 8.05 (d,
2H)
[LCMS] : 561.4

[Flel 21 2-9-5-9-9 d-3-(4.4,55-E] =} &1 30 T] S AL W 2 20
)-OH- 7 9. 91-9-9) ¥l 2 [d] £ AHE o] Y

r<
Br\& 6 steps O O e
. - O<O O

A 4o wreER 2B R R 3 F2 2 ] 18]9S ALEE AL A YEa=
[l ol 117 5 488 Falsto] 54 313= 67.1 g (& 12%)= 3t
'H-NMR: 6 1.24 (s, 12H), 7.07-7.11 (m, 4H), 7.17 (t, 1H), 7.23 (d, 1H), 7.26-7.33
(m, 3H), 7.34-7.41 (m, 2H), 7.51 (t, 2H), 7.56 (s, 1H), 7.63 (s, 1H), 7.67 (d, 1H), 7.87
(d, 2H), 8.05 (d, 2H)
[LCMS] : 561.4

[Z8] o 312-9-5-(9-3-2-(44.55- | E&} | El-1.32-U] 2ALH 2 &k ).
A)-9H-ZF 2 dl-9- )yl 2 [d] 5 A= o] A
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[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]
[206]

Br.

A 49] Rt

[H] e 1

7.26-7.33 (m, 3H), 7.34(s, 1H), 7.35-7.40 (m, 2H), 7.51 (t, 2H), 7.56 (s, 1H), 7.67 (d,

NH,

Br

113 &<

26

6 steps

PCT/KR2017/007719

O

OO
o4

FEERLAEY A-FRELI G ALE T ﬁ%ﬂﬂﬂﬂ%

St A8 el sle] 1A 819t E 72.7 ¢ (7 13%) S A
'H-NMR: 8 1.24 (s, 12H), 7.05-7.11 (m, 3H), 7.15-7.17 (m, 2H), 7.23 (d, 1H),

1H), 7.87 (d, 2H), 8.05 (d, 2H)
[LCMS] : 561.4

[=8] el 4] 2-31H-6-(9-31 H-4-(4.4.5.5-E| Ef H €l -1.32- U] A R &2 &2

¢1)-9H-

h=4
ZF29-9

NH,

SEESHEREEE: 3

6 steps

741 19] ¥h-3&
H}4 S 35t 54 313E 67.1 g (78 2%)= A Th

'H-NMR: 6 1.24 (s, 12H), 7.07-7.11 (m, 4H), 7.14-7.17 (m, 3H), 7.23-7.26 (m, 2H),
7.33-7.34(m, 4H), 7.41-7.42 (m, 1H), 7.44(s, 1H), 7.51 (t, 2H), 7.87 (d, 1H), 8.05 (d,

2] &

T

2H)

[LCMS] : 561.4

2o4HuRRod AL A}

88 g A9l sk (290

Cao

a%y

755

[=8] el 5] 2-319-6-(9-3 I -3-(4.4.5.5-E| E} H €l -1.32- U] AL H & &2

¢1)-9H-

h=4
25099

SEESHEREEE: 3

1%
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[207]

[208]
[209]
[210]
[211]

[212]

[213]

[214]

[215]

[216
[217
[218
[219

—t e e

[220]

27

NH,

“ao
0

B-9Q
o7€<
GA 4o WS ER 2B R R 3 FE R | 1H Y-S A3 AS A9 etar=
[H] o 417 T L s AL Falste] 54 318E 67.0g (& 12%)E EAT
'H-NMR: § 1.24 (s, 12H), 7.07-7.15 (m, 6H), 7.23-7.26 (m, 2H), 7.33-7.34(m, 4H),
7.41-7.42 (m, 1H), 7.44(s, 1H), 7.51 (t, 2H), 7.63 (s, 1H), 7.87 (d, 1H), 8.05 (d, 2H)
[LCMS] : 561.4

6 steps

Br.

Br

[=H] ol 6] 2-9]H-6-(9-3H-2-(4.4.55-E| E} | El-132-U] S AL W &2 &)
)-9H-Z 7 9 9-9-2)y Wl £ [d] S AL 9] §H4

. N 6 steps @\(

- (0]

; i

A 4o WS EE2-HE R 4 FEE ] ] H]Jﬂ‘éo AF-8-31 % Qlstar=
[=H] ol 413 FA g 4G & Falste] 54 313E 783 g (& 14%)3 A

TH-NMR: & 1.24 (s, 12H), 7.07-7.17 (m, 6H), 7.23-7.26(m, 2H), 7.33-7.34(m, 4H),
7.41-7.44(m, 2H), 7.51 (t, 2H), 7.87 (d, 2H), 8.05 (d, 2H)

[LCMS] : 561.4

SHalel 1] 3tet= A-39] SHAl

m -
CW@Q o o8

©/‘\N/)\© - O N7y
O & @*&Q
o-B Pd(OAc),, Cs,CO5, Xphos
3

\O )21 5
ﬁ Toluene, EtOH, H,0 A-
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[221
[222
[223
[224

[225]

[226
[227
[228
[229

[230]

28

2-919-5-9-7 2 -4-(4,4,5,5-H| E 2| €l 1,3 2-U] S A} B &2 #-2-2)-9H-Z 7 9 #9-
Dyl Z2[d] &AM (5 g, 8.9 mmol) 9} 2-(3-F 2 23 H)-4,6-t] ¥ d-1,3,5-E ] o} %
(3.1 g, 8.9 mmol) ¥ Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S 574l 80ml, EtOH 20ml, H,0 20mlell ¥ 31 12A] 7HE- <t
7t a3t iS4 v E Al EF 2 o] =2 25515 MgS0,E ¥l
et HHE 77159 Sl E AAS T AdazntEad 9 E
o] &3] 14 FFE A-3(6.6¢g T& 82 %) AUt}

[LCMS] : 742.8

[l o] 2] SI3HE A-52] 314

Ctap Qo™ yN
SO0
o

N\fN
a0 u
M Pd(PPh)s. K,CO5
Toluene, E{OH, H,0

TH]of 19
2-9d-5-(9-3 d-4-(4,4,5,5- | Et| € -1,32-T] S AL H 2 &-2-2)-9H-Z F 0 d-9-
eyl Z[d] S AFE (5 g, 8.9 mmol) 2}
2-([1,1-8] A d]-4-2DH)-4-F 2 2 -6-7d-1,3,5-E 2] o} (3.1 g, 8.9 mmol) & Pd(PPh
3)s (0.5 g, 0.4 mmol), K,CO; (3.7 g, 26.7 mmol)-& =<l 80ml, EtOH 20ml, H,O
20mlol ¥ ol 12A]7bERE 7HE SRl ek vhg A T e SR o m R
FE613 MeSO,E ¥ il HE St A 7159 vl & Al A T
ARAZETHIE o] 8ot B4 =N A5 @ T g, T8 72 %) A3t
[LCMS] : 742.8

A-5

[etAd o 3] shet= A-149] $HA

\\/ ﬁo _N/_l: O O

\ 7
Q' ) o
o-B
o] Pd(OAc),, Cs,CO3. Xphos
’H Toluene, E1OH, H,0
A-14
H] o 19
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29

2-9d-5-(9-9 9 -4-(4,4,5,5- | Et| & -1,3,2-V] 2 AL B 2 @-2-Y)-9H- & F 2 #-9-

eyl Z[d] S AFE (5 g, 8.9 mmol) 2}

4-([1,1-H] A H]-4-2)2-4-F 2 29 D)-6-d I 3 2] v (3.7 g, 8.9 mmol) L

Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&

ol 80ml, EtOH 20ml, H,O 20mlel] ¥ a1 124 7H5ot 714 37819l o). vk-3

173 T g FRgo| =g FE3a MgS0.E Wil YE et e d
Fr71Ee SulE AAG T A AR E 1T E o] §3lo] H4 33ER]

A-14 (5.1 g, 8 70 %)= A AL

[231] [LCMS] : 817.9

[232]

[233] [3H4d o 4] 3131 = A-269] 34
[234]

2918 .wye
' \/4\% O. ,ll

N

o-B
o) Pd(OAc),, Cs,CO,4, Xphos

Toluene, EtOH, H,O

A-26
[235] TH]of 19
2-7d-5-(9-3 d-4-(4,4,5,5-E| ET} €-1,32-T] S AL H 2 &-2-)-9H-= F 2. #1.-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-(4-FZ2Z29d)-6-31d-[1,2 4] E]o}E Z[1,5-a]3 ] (2.7 g, 8.9 mmol) &
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&
ol 80ml, EtOH 20ml, H,O 20mlel ¥ a1 12A] 7HE¢t 714 35819t} vh-&
?75 T g FRgo| =g FE3a MgS0.E Wil YE et e d
Fr71Ee SulE AAG T A AR E 1T E o] §3lo] H4 33ER]
A-26 (4.6 g, T8 74 %) DALt

[236] [LCMS] : 704.8

[237]

[238] St o 5] 88 E A-369] 3HA]
[239]

O

Pd(OAc),, Cs,CO,, Xphos
Toluene, EtOH, H,0 A-36

[240] T H| 4 14
2-99d-5-(9-H d-4-(4,4,5,5- e ETh € -1,32-U) S AL H 2 &-2-2U)-9H-= F 2. 9l-9-
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[241
[242
[243
[244

—t e e

[245]

[246
[247
[248
[249

— e e

[250]

30

ydl Z[d]=2AHE (5 g, 8.9 mmol) 2} 9-([1,1'-8] 7| d1-4-Q)-3-F £ & 9H-7} 0} =
(3.2 g, 8.9 mmol) ¥ Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S &<l 80ml, EtOH 20ml, H,0 20ml°l] ¥ a1 12A] {F&<t
AR, W5 £ o E A ool - 2 2357 MgS0, & 47
Aeshgch e E 57150 SIS AAG F AU AR 1Y S
o] §-31o] £ 389 A-36 (4.5 g T& 67 %) AU

[LCMS] : 752.9

S oll 6] 31St= B-29] $HA]

Cta o

o]

Pd(OAc),, Cs,CO4, Xphos
Toluene, EtOH, H,0 B'

] o 29
2-919-5-(9-9 d-3-(4,4,5,5-El Eg}v €13 2-T] S AL B 2 @-2-2)-9H- & F 2 #1.9-
)l Z[d]5AFE (5 g, 8.9 mmol) 9 2-(4-F 2 29| d)-4,6-T] 7 H-1,3,5-E ] o} A
(3.1 g, 8.9 mmol) a2 Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S &<l 80ml, EtOH 20ml, H,0O 20ml°l] ¥ 3l 12A] k&<t
7t sttt %—8— TA FvdalFReo| =g 3553 MgS0,E ¥l
AE st dHE 7159 & E Xﬂﬂﬁ& FAARETINIAE
o] &3lo] H2 33EQ B2 (47 g, & 71 %) A}

[LCMS] : 742.8

1A o) 71 313 = B-62] 1A

i | NlN Q
“ng 4 o8
0 C' @ .O an b

B-Q PA(OAC),, Cs,CO,, Xphos
O% Toluene, EtOH, H,O
H] ol 29]
2-91d-5-(9-91d-3-(4,4,5,5-Hl Eehv &l -1,32- U] S AL R &2 -2-U)-9H-F F 2. 31-9-
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[251
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[253
[254

—t e e

[255]

[256
[257
[258
[259

—t e e

[260]

31

Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}

2-([1,1-8] ¥ L]-4-)-4-@-F 2 29 d)-6-9 <-1,3,5- E&] o} 7 (3.7 g, 8.9 mmol)

2 Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO, (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9

mmol)< %‘%’— 2l 80ml, EtOH 20ml, HZO 20mlel] @ a1 12X HE¢t 7L 855190 o)

HhS 24 S vgdFado| =g 253815 MeSO,E ¥ e 3gth 2
F7159 S E AA G F AR AR E LY E o] §3}o] 15 S FE2B-6

(52g T8 12%)S AU}

[LCMS] : 818.9

314 <) 8] 313 = B-132] 314

sz O TS T
B-13

Toluene, EtOH H,O

] o 29
2-99-5-(9-3 d-3-(4,4,5,5-E| E} W €l-1,32-T) S AL B 2 @-2-2)-9H-Z F 2 #l-9-
eyl Z[d] S AFE (5 g, 8.9 mmol) 2}
4-([1,1-8] ) H]-4-)-2-F 2 2 -6-3 D 9] 2] 7| d (3.1 g, £8.9 mmol) H Pd(PPhs),
(0.5 g, 0.4 mmol), K,CO; (3.7 g, 26.7 mmol)-& &<l 80ml, EtOH 20ml, H,0
20m1°ﬂ 131 1241 EE 9 7R Bk ST ‘ﬂ% FAFvEAFado) =g

Zotal MgSO,E Wil e st A f7]59 & & AA s =

AP A 2nE 1 3] S o] &35}o] 114 313 %OJ B-13 (4.7 g, & 72%)<
A AT,

[LCMS] : 741.8

[3Ad o 9] 313HE B-272] SHA

(o) N~
\! |
00 O @ N
S
a0 s SypTavar
-2 .
B-0 Pd(OAc),, Cs,C0;, Xphos O
K

Toluene, EtOH, H,O
B-27
TH]of 29
2-99-5-(9-3 d-3-(4,4,5,5-E| E} W €l-1,32-T) S AL B 2 @-2-2)-9H-Z F 2 #l-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
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[261
[262
[263
[264

—t e e

[265]

[266
[267
[268
[269

—t e e

[270]

32

2-(4-Z2 29 d)-6-9d-[1,24|E]o}EE[1,5-a]9 2] & (2.7 g, 8.9 mmol) L
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&
ol 80ml, EtOH 20ml, H,O 20mlel] ¥ i1 124 1HE <t 71E 3L5-351 ¢ o). vk
%75 T WS geol B 2285 MgS0,E ¥ WeEl &), de
57150 GulE AAT F ARAZNE LN S o) §ato] B HFI
B-27 4.1 g, & 65%)2 AN}
[LCMS] : 704.8

A ) 10] $13H=E B-352] 314l

@Y O
(o]

N~ = |
N/

B-O
Pd(OCAc),. Cs,CO3, Xphos

Toluene, EtOH, H,O

B-35

wH] o 2¢]
2-9'd-5-(9-9 d-3-(4,4,5,5-F) Edb v €-1,3,2-T] S AL B &2 #-2-9)-9H-3% 7 @ Al.9-
Ayl [d] S AE (5 g, 8.9 mmol)sﬂr
9-([1,1-)-9H-=F 2 7-9-)yl £ 8] # H]-3-)-3-F 2 2 -9H-7HH= (32 g, 89
mmol) 2 Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9
mmol)& & %<l 80ml, EtOH 20ml, H,O 20mlol] ¥ 37 12A] 7+5¢t 71 3781 ¢ v
s T4 ¥ ﬂ]%ﬂ%iﬂ}O]EET%O}ﬂMgS@g Yol ekl dE
7 1—0—4 S| 2 QA F AP A E YT E o]-&ate] 57 33HE]
B-35(4.5g, 75 67 %)< Ath

[LCMS] : 752.9

[ghAd el 11] 313t C-42] 3HA4

W Np QYQO a
@o ?} a0asY p

| aopres SHaS

Pd(OAc),. Cs,C0O4, Xphos
Toluene, EtOH, H,0 C-4

T=H] o 39
2-9'd-5-(9-91'd-2-(4,4,5,5-El Eebv| &-1,3,2- 1] S AL R #-2-2)-9H- 5 7 2. =1-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-3-EEZ-[1,1'"1] 9 d]-3-e)-4,6-T] 7 -1,3,5-E 7] o} 7 (3.7 g, 8.9 mmol) X



WO 2018/043913 PCT/KR2017/007719

[271
[272
[273
[274

—t e e

[275]

[280]

33

Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&
ol 80ml, EtOH 20ml, H,O 20mlel] ¥ a1 124 7H5ot 714 37819l o). vk-3
?75 T ogdEFRgo| =g £550 MeS0O,S Wil DE it ded
Fr715e SulE AAG T A AR E T I E o] §slo] H4 3E] C4
(52g, T 712%)S AUt
[LCMS] : 818.9

[ ol 12] 313t C-72] §HA

: i‘,? /) C,/é : ‘,;O
0
Q.O B\Oﬁ Pd(OAc),, Cs,CO3, Xphos 0.0 O

Toluene, EtOH, H,O

T=H o 39
2-9d-5-9-91d-2-(4,4,5,5- Bl E et ©-1,3,2- U] S AL R 2 8-2-91)-9H-Z 7 2. 711-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-([1,1-8] ¥ L]-4-)-4-3-F 2 29 d)-6-9 <-1,3,5- E&] o} 7 (3.7 g, 8.9 mmol)
2 Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9
mmol)-2 & F <l 80ml, EtOH 20ml, HZO 20mlol] Yl 12A] 7F5-¢F 71 s 5519t}
e 24 3 uedZ g go| =g 2E5a MgS0,E 2l BEsgith e g

#7159 BE AAG F AR AZNE LRI F o] §5o] B FPEQ]CT

(4.7 g, T8 65%)2 A}

[LCMS] : 818.9

A ) 13] 313t = C-122] 3HAd

\\/ o o N
Yoo o oo ¢
Q.O B/\Oi Pd(OAc),, Cs,CO5, Xphos Q'O O

Toluene, EtOH, H,O

C-12
=H]of] 39
2-¥9d-5-(9-H d-2-(4,4,5,5- e Edhu € -1,32-U) S AL H 2 &-2-2)-9H-= F 2. 9l-9-
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[281
[282
[283
[284
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[285]

[286
[287
[288
[289

—t e e

[290]

34

w2 [d]5AE (5 g, 8.9 mmol)g]r
2-(3-FZ2-[1,1-8]#Hd]-3-2)-4,6-t] A d ) 2] 1| (3.7 g, 8.9 mmol) & Pd(OAc)
» (0.1 g, 0.4 mmol), CszCO3 (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)& = F<l
80ml, EtOH 20ml, H,O 20mloll 3L 12A| 7HEQF 7k 35k sdv). w8 24 &
HE S 2ol =2 5310 MeS0,.E Wil ZESgith 25 H f715 9
S| E A A F AP AR e T T 5 o] &3] H-4] 33HEQl C-12(49 g,
T8 68%)S AUt

[LCMS] : 817.9

3P4 ) 14) 313H=E C-222] 34

Cemn OOy

o
OasST
o Pd{OAc),, Cs,CO3, Xphos

Toluene, EtOH, H,O

=] o 39
2-9d-5-(9-9 d-2-(4,4.5,5- Bl E} & -1,3,2-T] S AL H 2 @-2-)-9H- & F 2 91-9-
eyl Z[d] S AFE (5 g, 8.9 mmol) 2}
4-([1,1-H] ) H]-4-2)-6-¢-F 2 29 D)2-d I F 2] v (3.7 g, 8.9 mmol) L
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&

<l 80ml, EtOH 20ml, H,O 20mlol] 231 124 7+ %<t 71 8751 ¢l o), vk

?75 FrdalF 2ol =g 534 MeSO,E ¥ HE 3t 2 d
F7159 Sl E A G F Al AR E YY) E o] &ato] B4 53 =<l
C22(52¢g 75 711%)& EATt.

[LCMS] : 817.9

StA o 15] 313HE C-289] 34
Q* 9l8 i
d \ i Pd(OAc),, Cs,CO5, Xphos

Toluene, EtOH, H,0O

1] o 39]
| d-5-9-91 9 -2-(4,4.5,5-El E2p| € -1,3,2- V] S AR 2 @-2-A).9H-Z F Q #1-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}

Y
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[291
[292
[293
[294

[295]

[296]
[297]
[298]
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2-(4-Z 229 D)[1,24]EFolEE][1,5-a] ¥ # (2.1 g, 8.9 mmol) Z Pd(OAc),
(0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-S E-F<l
80ml, EtOH 20ml, H,O 20ml1ol] 2 il 124 7HEt 7ta s H8 vt uhg =24 &
HE A S 2o =7 2550 MeS0,Z Wil DElgit 98 7159
S S AASG F AL AR E I E o] 85t 54 3FE<2l C-2839¢g,
TE 71%)& AT

[LCMS] : 628.7

[ ol 16] 3131 & D-32] 314l

O © oo
o) ) ©AA© a2
%/N; O

o0 :
O’B‘o Pd(OAc),, Cs,CO,, Xphos
ﬂ Toluene, EtOH, H,O 6
D-3
TH] of 49
2-99-6-(9-7 2 -4-(4,4,5,5-H E 2| €l 1,3 2-U] S A} B &2 #-2-2)-9H-Z 7 9 ¥ -9-
Dyl Z2[d] &AM (5 g, 8.9 mmol) 9} 2-(3-F 2 23 H)-4,6-t] ¥ d-1,3,5-E ] o} %
(3.1 g, 8.9 mmol) ¥ Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S 574l 80ml, EtOH 20ml, H,O 20mlell ¥ 31 12A] 7HE <t
7t a3t iS4 T v E A EF R o] =2 25515 MgS0,.E ¥l
de st dEE /7159 SvE AAS = AdaznE 19 E
o] &-3lo] £ 3352l D-3 (6.6 g, & 82 %) HEAUTh
[LCMS] : 742.8

[3lAd ol 171 3131 = D-52] 314l
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[299]

[300]

[301
[302
[303
[304

—t e e

[305]

36
(o shes J‘
o) ) %‘
o-B. PA(PPh)s, KoCOs
M Toluene, EtOH, H,0

D-5

T H] o 4]
2-99-6-(9-7 2 -4-(4,4,5,5-H E 2| €l 1,3 2-U] S A} B &2 #-2-2)-9H-Z 7 9 ¥ -9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-([1,1-9] ¥ L]-4-)-4-F 2 2-6-9 <-1,3,5-E ] o} 7 (3.1 g, 8.9 mmol) 2 Pd(PPh
3)s (0.5 g, 0.4 mmol), K,CO; (3.7 g, 26.7 mmol)-& =<l 80ml, EtOH 20ml, H,O
20ml1el ¥ a1 12A] ks ﬂﬂ@ﬂ%a@qauu?ﬁiﬂgﬂgiqqzi
25313 MgSO,2 ¥ 3L E ST BE | §7]%9] L2 AT 5
ez 2 e 1) 2 o] ool B4 SIS D5 (47 g, S 72 0)E AT

[LCMS] : 742.8

[3A o 18] 313 = D-142] A

W a o -
) N’f[\} O O i\ \N\
©\g O Q d \ O N._#
o0 S & :

Pd{OAc),, Cs,C04, Xphos
o-B

o] Toluene, EtOH, H,0
7K D-14
TH] of 49
2-919-6-(9-9 d-4-(4,4,5,5- 6l Egfv €13 2-T] S AL B 2 @-2-2)-9H- & F 2 #.9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
4-([1,1-H] A H]-4-2)2-4-F 2 29 D)-6-d I 3 2] v (3.7 g, 8.9 mmol) L
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&
<l 80ml, EtOH 20ml, H,O 20ml1ol] 21 12A] 1H5 ¢ 7t 87519l o), vk
?75 S HEAEFR ol 3533 MgSO,E ¥ ZE eIt HE
F7159 Sl E A G F Al AR E YY) E o] &ato] B4 53 =<l
D-14 (5.1 g, T8 70 %)& LA}
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[310]

[311
[312
[313
[314
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[LCMS] : 817.9

1A o) 19] 313 & D-262] 3HA]

Pd{OAc),, C5,C0;, Xphos
Toluene, EtOH, H,0

D-26

TH]of 19
2-9-5-(9-9 9-4-(4,4,5,5- | E&H E 1,3 2- U] S AR 2 T-2-2)-9H- & F 2. #-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-(4-FZ2Z29d)-6-31d-[1,2 4] E]o}E Z[1,5-a]3 ] (2.7 g, 8.9 mmol) &
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&

<l 80ml, EtOH 20ml, H,O 20m10ﬂ 23l 12A] 7S ok 7L SR o) Hhe
173 FTugASZR ol =2 2560 MeSO.E Wil BE st e H
Fr71Ee SulE AAG T A AR E 1T E o] §3lo] H4 33ER]

D-26 (4.6 g, & 74 %)S A AT}

[LCMS] : 704.8

1A o) 20] 313t E D-362] 3HA]

Mo Qo™
'Q S 205

\ito)
Toluene, EtOH, HZO 2
H] o 4/]

2-9 d-6-(9-9 d-4-(4,4,5,5- | E} & -1,32-T] S AL H 2 @-2-)-9H- = F 2 91-9-
ydl Z[d]=2AHE (5 g, 8.9 mmol) 2} 9-([1,1'-8] 7| d1-4-Q)-3-F £ & 9H-7} 0} =
(3.2 g, 8.9 mmol) ¥ Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)e &= F<ll 80ml, EtOH 20ml, H,O 20m1°ﬂ 31 12A] HEQE
7FAsk Akt HhS A v E Al S 2 glo) = 2 5313 MgS0,5 gl

AE st dHE 7159 & E Zﬂﬂ gt A AR EINIAE

o] &3] Z-2 313HE 9l D-36 (4.5 g, T8 67 %)= AU

D-36
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[LCMS] : 752.9

[l o] 211 33L& E-22] 314

Cl

. e

] Pd(OAc),, Cs,CO4, Xphos
) 2, LSpL0U3 E_2
Toluene, EtOH, H,O

] o 59
2-9 d-6-(9-9 d-3-(4,4,5,5- Bl E} E-1,3,2-T] S AL H 2 @-2-)-9H- & F 2 91-9-
)l Z[d]5AFE (5 g, 8.9 mmol) 9 2-(4-F 2 29| d)-4,6-T] 7 H-1,3,5-E ] o} A
(3.1 g, 8.9 mmol) 2 Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S = F<l 80ml, EtOH 20ml, H,O 20mlell ¥ a1 12A] 7HE<F
7tESFEE Y v 4 T vdAdF 2ol =g 583 MgSO,E ¥l
3t 28 E 7759 SulE AAS T A azntEadn s
o] &3] Z-% 313tE9 B-2 (4.7 g, & 71 %) AU

[LCMS] : 742.8

[t ol 22] 31et& E-62] 4
cOl< o o
o g plpof
50 L oME TR,
E-6

B8-0
o Pd(OAc},, Cs,CO3, Xphos
Toluene, EtOH, H,0

8ol 59
2-9d-6-(9-7 9-3-(4,4,5,5- 8] E2t &-1,32-T] SAL B 2 §-2-2))-9H-= 7 9 @l 9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-([1,1-8] ¥ L]-4-)-4-@-F 2 29 d)-6-9 <-1,3,5- E&] o} 7 (3.7 g, 8.9 mmol)
2 Pd(OAc); (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9
mmol)S &< 80ml, EtOH 20ml, H,O 20mlol] ¥ il 12A] {HE¢k 714 3H57-8) Sl
N FA F e F 2ol B2 F5381a MgSO.£ HaL B3I ZEH E
F715 Gl S A F A AR RIS S o] §eto] B4 3 =1] E-6
(52¢g T8 712%)= AAL.
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[331
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[335]

[336]
[337]
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[LCMS] : 818.9

SHA o) 23] 313 = E-139] 344

%H @%%

Pd(PPh)z;, K,CO4
Toluene, EtOH, H,O

1] o] 52]
2-7d-6-(9- 9-3-(4,4,5,5- | E& W E-1,32- U] S AR 2 T-2-2)-9H- & F 2. #-9-
%l)ﬂili[d]%/\}i (5 g, 8.9 mmol) £}
4-([1,1-8] A d]-4-DH)2-F 2 2 6-7d I g1 d (3.1 g, 8.9 mmol) Z Pd(PPh,), (0.5
g, 0.4 mmol), K2C03 (3.7 g, 26.7 mmol)< =52l 80ml, EtOH 20ml, H,O 20ml ]
Yo 12X s HE B ekl th vhE S A T el E R Yol R ekl
MgSO. & ¥ il et dE ¥ {7159 v & Al A &
AP AR EIYYE o] g3te] B FEQE-13(4T g T& 12%)S AT
[LCMS] : 741.8

[ o 24] 313t = E-272] 314

Pd(OAc),, Cs,C0O5, Xphos
Toluene. EtOH, H,O

] o 59
2-919-6-(9-9 4-3-(4,4,5,5-El Eg}v €13 2-T] S AL B 2 @-2-2)-9H- & F 2 #.-9-
eyl Z[d] S AFE (5 g, 8.9 mmol) 2}
2-(4-FZ2Z29d)-6-31d-[1,2 4] E]o}E Z[1,5-a]3 ] (2.7 g, 8.9 mmol) &
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&

ol 80ml, EtOH 20ml, H,O 20mlel] ¥ a1 124 7H5ot 714 37819l o). vk-3
?75 T ogdEFRgo| =g £550 MeS0O,S Wil DE it ded
Fr71Ee] SulE AAS F A AR E T I E o] §alo] 54 &FEQl E-27

(4.1 g, 58 65%)S AU}

[LCMS] : 704.8
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[3hAd o 251 3}3T = E-352] 314l

Pd(OAc),, Cs,CQO4, Xphos
Toluene, EtOH, H,O E 35

2-9 d-6-(9-9 d-3-(4,4,5,5- Bl E} E-1,3,2-T] S AL H 2 @-2-)-9H- & F 2 91-9-
ydl Z[d]=2AFE (5 g, 8.9 mmol) 2} 9-([1,1'-8] 7 d]-3-Y)-3-F £ 2 9H-7}u} =
(3.2 g, 8.9 mmol) 2 Pd(OAc), (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos
(0.4 g, 0.9 mmol)S = F<l 80ml, EtOH 20ml, H,O 20mlell ¥ a1 12A] 7HE<F
7tESFEE Y v 4 T vdAdF 2ol =g 583 MgSO,E ¥l
3t 28 E 7759 SulE AAS T A azntEadn s
o] &3] Zx 313+E 9 E-35 (4.5 g, & 67 %) ATt

[LCMS] : 752.9

[l ol 26] 31et& F-49] Al

. QS
70
N\ N

N7 O

o /N
Q.O B, Pd(OAc),, Cs,CO3, Xphos O N=
o \< :

Toluene, EtOH, H,O

1] o 62
2-99-6-(9-3 d-2-(4,4,5,5-E| E} W €l-1,3,2-T) S AL B 2 @-2-2)-9H-Z F 2 #l-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-3-EEZ-[1,1'"1] 9 d]-3-e)-4,6-T] 7 -1,3,5-E 7] o} 7 (3.7 g, 8.9 mmol) X
Pd(OAc), (0.1 g, 0.4 mmol), Cs,COs (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)<-
£ Z <l 80ml, EtOH 20ml, H,O 20ml°l] 2 L 12A] 75 ¢k 7} $k7-31 9 o). vk
4 F uddlZF 2 efo]| B ' 535151 MgSO.E& 2l HSI o ZHE
Fr71Ee Sl E AAG F A AR E T I E o] §3lo] 54 33E2] F4
(52¢g T8 712%)= AAL.

[LCMS] : 818.9

[3lAd o] 271 33L& F-72] 314l
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s

SO X
0 j e O‘O %
F-7 B

Q.O B’?i Pd(OAc),, Cs,COs5, Xphos

0 Toluene, EtOH, H,0

=H o 69
2-9d-6-(9-9 d-2-(4,4,5,5- | E} E-1,32-T] S AL H 2 @-2-)-9H- & F 2 91-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-([1,1-8] ¥ L]-4-)-4-3-F 2 29 d)-6-9 <-1,3,5- E&] o} 7 (3.7 g, 8.9 mmol)
2 Pd(OAc); (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9
mmol)< <l 80ml, EtOH 20ml, H,0 20mlell & 3 12A] {H5QF 7h 875 S ok
W T4 e ER o] =R 53515 MeS0.E Wi FE Gt dEH
F7159 Sl E AANE F Al AR E QU] E o] &ato] ¥4 5=l C7
4.7g, T8 65%) A

[LCMS] : 818.9

[3hA4d o 28] 3131 = F-129] 3HA

. ° + Pd(OAC),, C5,C03, Xphos
B\
Q O O/Y‘ Toluene, EtOH, H,0

F-12

=] 4] 62
2-9d-6-(9-91'd-2-(4,4,5,5- Bl Eetu ©-1,3,2- U] S AL R 2 8-2-91)-9H-Z 7 2. 71-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-(3-FZ2-[1,1-8]#Hd]-3-2)-4,6-t] A d ) 2] 1| (3.7 g, 8.9 mmol) & Pd(OAc)
» (0.1 g, 0.4 mmol), Cs,CO, (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)2 & F<l
80ml, EtOH 20ml, H,O 20ml1ol] 2 il 124 7HEt 7ta s H8 vt uhg =24 &
e dF2elo| =2 533 MgSO,E ¥ ZHeIt 2HEH f-7]52
S E AAS F Al AZnfE T3 & o] &8to] ¥4 3=l F-12 49 g,
T 68%)= A AT
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[LCMS] : 817.9

1A o) 29] 313t =E F-222] 314

o
e c.

Q'O i Pd(OAC),, Cs,C03, Xphos

Toluene, EtOH, H,0O F 22

=H] o 69
2-9 d-6-(9-9 9 -2-(4,4,5,5- | E&}| & -1,3,2-U] 2 AL B 2 @-2-Y)-9H- & F 2 #-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
4-([1,1-H] ) H]-4-2)-6-¢-F 2 29 D)2-d I F 2] v (3.7 g, 8.9 mmol) L
Pd(OAC)2 (0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)-&

<l 80ml, EtOH 20ml, H,O 20ml1ol] 21 12A] 1H5 ¢ 71 87519l o), vk

Z‘@Tﬂ]%ﬂ%iﬂﬂﬁi %3131 MgSO.Z 21 TE| &t} e
715 SE AAS F AP AZnE 1Y E o] &35 4 313 ER] F-22
(52g T& 71%)S AU

[LCMS] : 817.9

1A o) 30] 313t = F-282] 314

— N2
N7 e\ 7/ NN-F
4 \ i Pd(OAc),, Cs,C0;, Xphos

Toluene, EtOH, H,O

F-28

1] o 62
2-9 d-6-(9-9 9 -2-(4,4,5,5- | E&}| & -1,3,2-U] 2 AL B 2 @-2-Y)-9H- & F 2 #-9-
Ay 2 [d]E5AME (5 g, 8.9 mmol) 2}
2-(4-FE 2 D) (1241 EdolFE[1,5-a19 & Y (2.1 g, 8.9 mmol) L Pd(OAc)z
(0.1 g, 0.4 mmol), Cs,CO; (5.8 g, 17.8 mmol), Xphos (0.4 g, 0.9 mmol)& EF<l
80ml, EtOH 20ml, H,O 20ml°l] & a1 124 7FE ¢k 7FE 315315 o) %8 THZ
el el Z g2 dlo| =8 &3 MgS0,5 il DE etk IHE f7]15 9
S| & A A F AP A2 e T8 5 o] 831o] £-4] 33122 F-28 3.9¢,
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[376
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TE 71%)E AT
[LCMS] : 628.7

[HAl1~301 A f7] AA dF A= 22

A ool A FA H 3F3HE A-3, A-5, A-14, A-26, A-36, B-2, B-6, B-13, B-27,
B-35, C-4, C-7, C-12, C-22, C-28, D-3, D-5, D-14, D-26, D-36, E-2, E-6, E-13, E-27,
E-35,F-4,F-7,F-12, F-22, F-282 /4 o2 ¢zl o= a1 s
SHAAE & 5, st7]ef Zol A Fr] AA e AAE Azt

A A, ITO (Indium tin oxide)7} 1500 A F7| & Wt} G ¥l @ f-2] 7134 T/
Ze0 2 ARt TR AFHo] Eu, o] AR g3, oAl E
HEHE 59 A& 239 A& shal 1271 ¥, UV OZONE A8 7
sonic 405, S}AE| )& o] A 7] T2 UVE o] &3] 47| 7] 3-& 5857+
A7gstal X3 27| 2 73S o] F35kSi T

71 eF 2ol ZH] " ITO 18 A= ¢, DS-205 (574 2}, 80 nm)/NPB (15
nm)/ADN + 5 % DS-405 (59524 2}, 30nm)/3}3HE A-3, A-5, A-14, A-26, A-36,
B-2, B-6, B-13, B-27, B-35, C-4, C-7, C-12, C-22, C-28, D-3, D-5, D-14, D-26, D-36,
E-2, E-6, E-13, E-27, E-35, F-4, F-7, F-12, F-22, F-28 Z}7} 2] &3& (30 nm)/LiF (1
nm)/Al (200 nm) =2 & 2 F 35t F-7] AA w3F AAE A 2kl

Mo 1A 7] AA B el A
A} 555 BR2A SHE A3 A AlgdS AHERHE A% Alelstas,
47 A el 13 BB Fskel A 571 A EY 245 A =Sk e,

[Vl 2] A F7] A g A=) A7}

Ax EF A EA 3= A-3S AFE A & A S A, 4] A

Al 13} FdatA =3 ste] A F7] A L3 222 A 23l

ok, 7] A Aol 1 W A] 20 2 H]aLe] 1, 200 A AL-8-¥] NPB, AND 2 Alg3 2]
TE= 8] ¢ A

\Y

‘ O § ) ”
O )
)~ ~ =Y, Q
O ) e
NPB ADN Algs

[H 714 1]

Aol 1A 30 o8] ate] 1 W R] 2001 4] A2 Zhzke] A §) WA kg
ZAbell tiate] A E 5 (10) mA/arol A o 5k AFES 2 g v as
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[384]

A F A B (cd/A)
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