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[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0077]
[0079]

o=
T

sigma

0.95 mol,
18 g (& 75.3%)

o
=

(26.82 g,
o] Pd(dba), (1.31 g, 0.0023 mol,
= 3

=
=

4-1odobiphenyl

Mascot.),
— 22 —

0.045 mol,

aldrich), Sodium tert-butoxide (17.53 g, 0.18 mol, sigma aldrich),
sigma aldrich), tri-tert-Bu-phosphine (0.92 g, 0.0046 mol, sigma aldrich)ol] Toluene 300 mLZ Yil 100

H-NMR (200MHz, CDC13): & ppm, 1H(7.92/d, 7.73/d, 7.58/s) 2H(8.00/d, 7.59/m, 7.41/m) 4H(7.52/d, 7.51/m)

4-(naphthalen-2-yl)aniline (10 g,
6H(7.54/d, 6.69/d)

[0080]
[0081]
[0082]
[0083]



[0084]

[0086]

[0087]

[0088]
[0089]

[0091]

[0092]
[0093]

[0094]

[0095]

[0097]

[0098]

[0099]
[0100]

SIHSd 10-2019-0140233

LC/MS: m/2=523[ (M+1)']

Sde] 2 SekE 9] A

(1) Az 1 F24 9-1¢] A

OO OO

2-(4-bromophenyl )naphthalene (10 g, 0.045 mol, TCI), 4-(naphthalen-2-yl)aniline (14.05 g, 0.050 mol,
Mascot.), Sodium tert-butoxide (8.77 g, 0.091 mol, sigma aldrich), Zw] Pd(dba), (1.31 g, 0.0023 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.92 g, 0.0046 mol, sigma aldrich)ol Toluene 300 mLE ¥il 100
Toll A 4AIZE &<t ukste] REGAIZY, Hbs T8 FE23 T APAAS}Y <A 9-1>& 144 g (575
74.9%) 53T

(2) Az 2 : 3= 99 A

=2+ 9-1 (10 g, 0.023 mol), 4-iodobiphenyl (7.31 g, 0.026 mol, sigma aldrich), Sodium tert-butoxide
(4.56 g, 0.047 mol, sigma aldrich), =9} Pd(dba), (0.68 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-

phosphine (0.48 g, 0.0024 mol sigma aldrich)ell Toluene 200 ng U3 100 CollA 5A1%F S¢F nukdle]
SAAT. 1S TR FES & APAASY 35E 95 10.2 g (& 74.9%) 5318l

H-NMR (200MHz, CDC13): &ppm, 1H(7.41/m) 2H(7.92/d, 7.73/d, 7.58/d, 7.52/d, 7.51/m) 4H(8.00/d, 7.59/m)
6H(7.54/d, 6.69/d)

LC/NMS: m/z=573[ (M+1) ]

4

Ao 3 ¢ sehE 189

)

(1) Az 1 -

3-bromodibenzofuran (20 g, 0.081 mol, TCI), 4-aminobiphenyl (16.44 g, 0.097 mol, sigma aldrich),
Sodium tert-butoxide (15.56 g, 0.16 mol, sigma aldrich), Zmu} Pd(dba), (2.33 g, 0.004 mol, sigma
aldrich), tri-tert-Bu-phosphine (1.64 g, 0.008 mol, sigma aldrich)e] Toluene 300 mLE ¥ 100 C olA]
3AIZE EoF muksle] HESAIZAT, WhE TR FEI T APAAGIY <F3HA 18-1>2 19.2 g (&5 70.7%)
TE3AT.

Z7HA 18-19] 34
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[0102]

[0103]

[0104]

[0105]

[0106]

[0108]

[0109]

[0110]
[0111]

[0113]

[0114]

[0115]

SIHSd 10-2019-0140233

o :
!
2-(4-bromophenyl )naphthalene (10 g, 0.035 mol, TCI), =7tA] 18-1 (13.03 g, 0.038 mol), Sodium tert-
butoxide (6.79 g, 0.070 mol, sigma aldrich), Pd(dba), (1.02 g, 0.0018 mol, sigma aldrich), tri-tert-
Bu-phosphine (0.71 g, 0.0035 mol, sigma aldrich)ol Toluene 150 mLE @il 100 CTolA] 12417t ot wHks}
o WAL, WS TR FES & AHAgAE E 188 14.4 g (& 75.8%) F53SkSlT).

H-NMR (200MHz, CDC13): &ppm, 1H(7.92/d, 7.89/d, 7.73/d, 7.66/d, 7.64/d, 7.58/s, 7.43/s, 7.41/m,
7.38/m, 7.32/m, 6.33/d) 2H(8.00/d, 7.59/m, 7.52/d, 7.51/m) 4H(7.54/d, 6.69/d)

LC/NS: m/z=537[ (M+1) ]

4

Ao 4 ¢ setE 51

Rt

(D) Az 1 FHA 51-19] 34

4-bromobiphenyl (10 g, 0.040 mol, sigma aldrich), 4-aminobiphenyl (7.53 g, 0.044 mol, sigma aldrich),
Sodium tert-butoxide (7.78 g, 0.081 mol, sigma aldrich), Zmu} Pd(dba), (1.16 g, 0.002 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.82 g, 0.004 mol, sigma aldrich)el Toluene 150 mLE il 100 C <A
5/\]7} L wHkete] HESAIF Y. BSEE T FE3 T APAASY <FHA 51-1>8 10.5 ¢ (& 80.7%)

salgit,

(2) Az 2 @ FHA 51-29] A

B(OH)

2,7-dibromo-9,9-dimethyl-9H-fluorene (10 g, 0.039 mol, sigma aldrich), 2-naphthylboronic acid (7.51 g,
0.047 mol, sigma aldrich), potassium carbonate (16.45 g, 0.12 mol, sigma aldrich), Zmv] Pd(PPhs), (2.29

g, 0.002 mol, sigma aldrich)e THF 150 mL¢} = 40 mL ¥3L 60 TellA 4A17F &< uRksle] wh-gAIZTE. Bt

T TR 5 FE 5 AdAAst <FHA 51-2>2 12 g (5F 75.7%) TS5
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[0117]

[0118]
[0119]

[0120]

[0121]

[0123]

[0124]

[0125]

[0126]

[0128]

[0129]
[0130]
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(3) Alzxd 3 : 3}t

i
(@2}
—
o,
Rt
o,

,E/J
Dﬂl‘ SRS & U
e T R = T N

O Yo e s

512 . }J//'I

e

=24 51-2 (10 g, 0.025 mol), =%rA] 51-1 (8.85 g, 0.027 mol), Sodium tert-butoxide (4.81 g, 0.050
mol, sigma aldrich), Pd(dba), (0.72 g, 0.0013 mol, sigma aldrich), tri-tert-Bu-phosphine (0.51 g,

0.0025 mol, sigma aldrich)el Toluene 150 mLE ¥ a1 100 CollA 12A]17F EoF wwksle] HE-S AT, ¥bS =
T FEI T AdhdAAGI IE 512 12 g (55 74.8%) T53SH.

H-NMR (200MHz, CDC13): &ppm, 1H(7.93/d, 7.92/d, 7.77/s, 7.73/d, 7.63/d, 7.62/d, 7.58/s, 6.75/s,
6.58/d) 2H(8.00/d, 7.59/m, 7.41/m) 3H(6H(1.72/s) 4H(7.54/d, 7.52/d, 7.51/m, 6.69/d) 6H(1.72/s)

LC/NS: m/z=639 (M+1)']

Sde 5 ¢ setE 71 §A

(D) Az 1 F30A 71-19] ¢4

N
» AR ,
= + Br~<:>—|3(op-|)2 Br
\

2,4,6-triiodopyridine (10 g, 0.028 mol, Mascot.), 6-Bromo-3-pyridinylboronic acid (18.34 g, 0.09 mol,
sigma aldrich), potassium carbonate (27.48 g, 0.0198 mol, sigma aldrich), =w#] Pd(PPhs;), (1.64 g,

0.0014 mol, sigma aldrich)ol] THF 200 mLe} & 50 mL @3 60 ColA 8A17F ot wulsle] wFSAATH, wHS

=8 3 223 T APAgAste] <E7H4 71-1>S 12 g (58 77.2%) SE3H).

(2) Az 2 : sigt= 719 94

Br o
N - ="
N—  N— e asWal
N= =
Br O
71-1
71 —

=7+ 71-1 (10 g, 0.018 mol), 2-naphthylboronic acid (10.06 g, 0.058 mol, sigma aldrich), potassium
carbonate (17.69 g, 0.128 mol, sigma aldrich), Zw] Pd(PPhs), (1.06 g, 0.0009 mol, sigma aldrich)el THF

200 mLo} & 50 mL ¥a1 60 TolA 8AIZF FoF ket whgAIZIY. b T8 ¥ FEd F AUAAS g
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[0131]

[0132]

[0134]

[0135]

[0137]

[0138]

[0139]

[0141]

[0143]

[0144]

[0146]

[0147]

[0148]
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TE 718 9.3 g (58 73.8%) TS5

H-NMR (200MHz, CDC13): & ppm, 1H(8.78/s, 8.03/d, 7.69/d) 2H(9.29/s, 8.62/s, 8.20/d, 8.06/d) 3H(8.85/s,
8.38/d, 7.95/d) 6H(8.00/d, 7.59/m)

LC/MS: m/z=688[ (M+1) ]

deo] w2 A oA, IT0O £ A= 25 mm X 25 mm X 0.7 mme 8 7|9 9o, I[T0 T dFo] F
2ZkE IT0 frel 7188 o] &ste], 3d WAool 2 mm X 2 mm A717F HEF I &= AAsSH. 713E 2
7

Npjo] ARe T owo]x orelo] 1 X 10 torr/b HEE & T §7]2S A 1709 37 PR G

=

gl e agtes Aeads A= dhol, siek g2 2 FE2E e FA w3 1A s
S
=

IT0 / AFF9S (HAT_CN 5 nm) / 3555 (100 nm) / AAAAZ (10 nm) / 33 (20 nm) / ARG5S
(201:Liq 30 nm) / LiF(1 nm) / Al (100 nm)

10 75 Al BeF9S5S F43H7] fl8 HAT_ NS o]&8te] 5 nn F7=2 & dFF Woz JAsta
olF HAFFETE E do] wE sk 3, 9, 18, 23, 32, 45, 51, 93, 958 AFEsle] 100 nm FAZ AH
E FgeERe

st E [BD1]E AREstel A7 20 nm HE=rb H =5 AJessl

00

Sk, WA A FL [TCTAIE AR&3te] 10 mme] FA=2 Ad9sigiv). Egh, ‘%%é&oﬂ% 3
k519 ©

ig 50% =) 30 nm % LiF 1 nm ¥ <Fwu]H 100 nm% ZAHo

4
ofx
ofj
_O‘L
i
)
S
Kbt
o
M (m
h

AR dlae] 18 918 SIAANERAE 37 AAld 19 24 xSt 12 tlaste] a-NPBE AL
@ AL ASH FUs AL

A 1 &% AAld 1 UiA] 99 ¥ 54
A7) AAldel whet AlxzE {71 AEF A Source meter (Model 237, Keithley)9} 3]=A (PR-650, Photo
Research)& o] &3ste] e}, AF 2 3 &S SAHNL, I/ EE 10 mA/ a7t He ¢S "T85 dg"

o7 Aolgte] HlwaAdr. Ay= 7] [% 113 2o},

* 1
A4 BETES V cd/A QE(%) CIEx CIEy
1 s}sta 3 3.94 7.87 6.70 0.144 0.153
2 38kl 9 4.02 7.77 6.58 0.144 0.154
3 3}81 2118 4.13 7.64 6.42 0.144 0.155
4 3}8h2123 4.20 7.39 6.10 0.145 0.156
5 3}81 2132 4.04 7.78 6.58 0.144 0.154
6 3}sh2145 4.16 7.48 6.20 0.145 0.155
7 3}81 2151 4.22 7.40 6.12 0.145 0.155
8 3}8h2193 4.17 7.51 6.25 0.144 0.154
9 3138124195 4.19 7.45 6.20 0.145 0.154

|
N
(@)
|



[0149]

[0150]
[0151]
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[ wae] 1 | @ -NPB | 420 | 620 | 510 | 0145 | 0156 |
71 [E 1]l &0E & 9= vie} o], & ddyo uE HAFFEFTS 3gE LA F&3 H9o F
22 (bald) 1) vjste] Wt §8 U2 &8 5 ¥3F EAo] dAAF] 43S g 4= ).

o Q Oy
T OO4 coo
ST S e

[HAT_CN] [ a-NPB]  [BH1] [BD1] [201] [TCTA]

EH
EH]
X1\ Xo /Ar1
R_( ! L N
C A D 1 \
3 X4 Ar,
Ar
X X 1
N
R | _ ) L2 Ar
X3 X4 Ar2
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C09K11/06 HO1L51/50
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