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[0083]

A

o

olZEA 3} ~E]H(dimerized styryl) 3}

7hEnE Ald geE,

25 (Algs),

ol

ok
=

2 (p-=

3E
y =

1

o 3

10-

JaudA)(PPV) AlFe] mEAF, A9 Z(spiro) 3}
AL ofr.

BAlq,

il
i

[0084]

N

23]

N

2ol o= 8-

s,

g0 A%
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R

3l

[0085]
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—~

[0086]

d

B

S

Al

[e)

Fol <33t

k
Ak, of7]el

o

-

=]
=

=

=

: MC)

2

L

0 T2 ¥

=
A=

1-chloro-3-iodobenzene(2.4 g,
J A (N-HEXANE

e}

F719] A A<
STBT(2.9 g, 0.030 mol)ell Toluene

=51

°

a4

= A= A B

1

kel
el

A

=

=

Al el

1-0

(m/z= 296)

ol vl
4

A

G
X
7

L C\E::[ij[:j/a

=744 1-0(2.3 g, 0.010 mol)& ¥aL THF 30 mLE 7}

THFo] 5& CH3MgBr< 333

B

.

s,

S

+od

[¢)
A 1-09] 3

) /@LC‘ 4’6\@'\?0

e 571 4

9

],
LA 1-19]

3}oll 4] methyl 2-amino—4-chlorobenzoate(1.9 g, 0.010 mol),

[<)
Pd(dba)3(0.1 g, 0.001 mol),P(t-Bu)3 (0.04 g, 0.0002 mol),

]

ol , ole 9|

i
NHo
1-0

kel
i

1-0> 1.8 g (& 62%) 5

(1) Az 1 -

fou

7 9]
(2) Az 2
of

cl
Cl

A ZeApol A
0.010 mol),

[0087]
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A 1-1> 2.0 g (FF 73%) T5

=
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[0095]

[0096]
[0097]

[0098]

[0099]
[0100]

[0101]

[0102]
[0103]

[0104]

[0105]
[0106]

[0107]
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(3) Alzxd 3 @ FFHA 1-2°] A

Cﬁjﬁc . C\cl

11 12

Z7H4 1-1(2.8 g, 0.010 mol)& F¢I3| Aol A Ao H2S042 Yol 5A3HES wukekit). BHSE R &
H0 : EAdl ZEHE 3 & AHAAHN- HEXANE DMOER <FHA 1-2> 1.7 g (& 62%) 53R (m/z=

278)

(4) Azd 4 @ F3kA] 1-39] §H4d

7N 7N

{ S-mom, 7 )= W}a

triphenylen-2-ylboronic acid(3.3 g, 0.012 mol)ol 1,4-dibromobenzene(2.4 g, 0.010 mol), Pd(pph3)4(0.6
g, 0.0005 mol), potassium carbonate(2.8 g, 0.020 mol)o] THF 100 mLE 2L 65 TolA 18 A7+ =<F wyk
ste] HESAIF Y. Wg FE T WZ4Ste] H0 - MCol T 8] F AFAAN-HEXANE @ MC) 3k <FHAl 1-3>

2.7 g (& 70%) TS5k, (m/2=383)

(5) Az 5 @ FFHA 1-4°] A

Z7H4 1-2(2.8 g, 0.010 mol)oll =7FA] 1-3(4.2 g, 0.011 mol), Pd(dba)2 (0.5 g, 0.0005 mol), sodium-
tert-butoxide(1.9 g, 0.020 mol)o] Toluene 100 mLE YiL 95 TollA 4A)zF nwkale] HbSA| AT, HHS-E8
Z H0 : MCol F=EEZE 3 5 AYHAN-HEXANE : MC)3Fe] <F Al 1-4> 3.6 g (5 62%) F53ATH. (n/z=

580)

(6) Az 6 : 3= 19 A

O * Br*?l\* - O

ZZHA 1-4(3.5 g, 0.010 mol)= THF 50 mLoll <9 % ZH A3}l A Dry-ice Baths o] &3] %5 -78 TZE ¥
¥ % n-BuLi(2.5M in Hexane)(4.4 g, 0.011 mol)E drippingAlZl ¥ XHRAJAT.  90&-7F kA
bromotrimethylsilane (3.8 g, 0.025 mol)& HAA3] H7Mgk & -78 Teoll 90&3F WA AT, ¥WHeFE £ H0
DNCel FEEE 3 5 APAGAN-HEXANE : MCO)3ke] <3lg% 1> 4.6 g (58 70%) 53T,

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.04/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.54/d,
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[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

SIE3d 10-2016-0079514
7.03/d, 6.69/d, 6.68/d, 6.60/s, 1.72/s) 6H(0.25/s)

LC/NS: m/z= 657[ (M+1) ]

A 2 ¢ SetE 2 A

(D Az 1 2 A 2-19] 34

K _ \
CICI X _/\:/>,5(0H)2 JRE—, O O | O O

1-2 21

kA 1-2(2.8 g, 0.010 mol)oll phenyl boronic acid(2.8 g, 0.024 mol)S ¥ AAd 1-A = (4)¢ Hd
W o7 dAste] <F7HA] 2-1> 2.5 g (& 70%)S Atk (m/z=361)

(ot ofy

(2) Az 2+ 34 2-2¢] A

24 1-2(2.8 g, 0.010 mol)°l bromobenzene(1.8 g, 0.011 mol)S YW AAd 1-Azxd (5)9 FL3F W
o= FAst <FHA 2-2> 2.7 g(F & 620)S EATF. (n/z=433)
(3) Az 3 @ A 2-39] FA

¢ \ oo
o e C

I 1§ H
Cl N Cl
22 21 ‘;%‘

2-3

Z70A) 2-2(4.3 g, 0.010 mol)ell =714 2-1(4.0 g, 0.011 mol)S Y AAd 1-AZd (5)9 U3 9o
2 FAste] <A 2-3> 4.4 g (58 62%)S ATt (n/2z=708)

<0e 0
C O
Q
i

* Br—Si— _ ;
| ~o N
CICI /S‘SI\
2-3 2

FZHA 2-3(7.1 g, 0.010 mol)S AAd 1-AlZd (6)3 T3 Wyloz A <FFdE 2> 5.4 g(F&
68%)S AU},

H-NMR (200MHz, CDCl;): & ppm, 2H(7.41/m, 7.11/d, 7.03/d, 6.81/s, 6.73/d, 6.68/d, 6.60/s) 4H(7.52/d,
7.51/m, 6.38/d, 1.72/s) 6H(0.25/s)
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]
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LC/NMS: m/z= 7900 (M+1)']

Ao 3 ¢ seE 3 94

(1) Az 1 24 3-1¢] A

N, Br =
‘ e
NN + J Ne 2N
b Y
B

Br

Br

31

‘_L4

2,4 ,6-tribromo-1,3,5-triazine(3.2 g, 0.010 mol)oll phenyl boronic acid (1.4 g, 0.012 mol)S 21 A
o 1-AlZzd ()3 FLS oz st <FHA] 3-1> 1.9 g (7F 61%)<S Lt. (n/z=314)

(2) Az 2+ 34 3-2¢] A

J
Q\V\KYB’ . O~ )som - ©\(N

31 32

R

| 3-1(3.1 g, 0.010 mol)ol] biphenyl-4-ylboronic acid(2.4 g, 0.012 mol)= ¥l AAd 1-A|Zd (4)3}
gk W o2 3PSt <FHA 3-2> 2.5 g (58 65%)S AATE. (m/z=388)

oft o
we A

(3) Alzxd 3 : T4 3-3] A

F3HA 1-2(2.8 g, 0.010 mol)oll F3kAl 3-2(4.3 g, 0.011 mol), NaH(0.8 g, 0.030 mol)el DMF 80 mLE Wi
12 AIZE Bt wwkste] REEAIZTH WEEE FH0 ¢ MCol SEEE ¢ F APAAN-HEXANE : MOl <3t

A 3-3> 5.6 g (F& 95%) FE39t. (m/z= 585)

(4) Az 4 : shgh= 39 34

N/N
~,

N\f\N

3

FA 3-3(5.9 g, 0.010 mol)& HAJo| 1-Alzxzd (6)F T3 WHo=z A <F3tE 3> 4.2 g (&
64%)2 AATt.

H-NMR (200MHz, CDCl;): & ppm, 2H(8.28/d, 7.85/d, 7.52/d, 7.41/m, 7.25/d, 7.03/d, 6.68/d, 6.60/s,
1.72/s) 4H(7.51/m) 6H(0.25/s)
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[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
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LC/MS: m/z=662 [O1+1)']

(1) Az 1 24 4-1¢] A

cN cN cN N
\\ O\ /O
+ BB
o oY,
Br oo

I

441

10-bromoanthracene-1,8-dicarbonitrile(3.1 g, 0.010 mol)®l bis(pinacolato)dibron(3.0 g, 0.012 mol)& ¥
I AAle =Rz (4)¢F T3 WHoR st <FIHA 4-1> 2.4 g (& 68%)S AATE. (m/z=354)

(2) Az 2 : F74A] 4-29] A

Z70A 2-2(4.3 g, 0.010 mol)oll =714 4-1(4.2 g, 0.012 mol)S Y1 AAd 1-AZd (4)9} U3 3o
2 At <FA 4-2> 4.1 g (75 70%) S AT, (n/z=580)

A 4-2(5.8 g, 0.010 mol)S AAle 1-AlZe] (6)3% L3 WHorw fAste] <EgE 5> 3.8 g (578
58%) S AATH.

H-NMR (200MHz, CDCls): & ppm, 1H(9.29/s) 2H(8.21/d, 7.87/d, 7.54/d, 7.51/m, 7.03/d, 6.69/d, 6.68/d,
6.60/s, 1.72/s) 6H(0.25/s)

LC/MS: m/z=656 [(M+1) ]

Ao 5 : setE 59 A
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
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(D Az 1 @ A 5-19] A

%

51

Bf oo™

A 1-5(4.3 g, 0.010 mol)ol N-phenylbiphenyl-4-amine(2.7 g, 0.011 mol)<S ¥ i AA]d 1-AZxo (5)F
g gyoz FAsle] <FHAl 5-1> 3.9 g (& 65%) S LATE. (m/z=597)

(2) Azxd 2 : s13E 59 A
<
% | Qé

51

5

13 /Ké

jured)
ol

74 5-1(6.0 g, 0.010 mol)S AAld 1-#A|Zd (6)3 LI WHo=
62%)S A

Fo] <3sletE 5> 4.2 ¢ (78

H-NMR (200MHz, CDCl;): & ppm, 1H(7.41/m, 6.81/m) 2H(7.54/d, 7.52/d, 7.51/m, 7.20/m, 7.03/d, 6.69/d,
6.68/d, 6.63/d, 6.60/s, 1.72/s) 4H(6.38/d) 6H(0.25/s)

LC/MS: m/z=673 [(M+1)']

AAlel 6 2 BHeHE 6 §HA]

(D) Az 1 : F3kA 6-12] §H4d

6-1

A 2-2(4.3 g, 0.010 mol)o] N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(4.0 g, 0.011 mol)<
Y A 1-Alzd (6)3 s HoeR FAste] <FIHA 6-1> 5.1 g(FF 720) S AT, (n/2z=713)

(2) Az 2 : 33E 69 A
<~§©<N> o m

6

6-1
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]
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ol

Z70A) 6-1(7.1 g, 0.010 mol)E AA e 1-A=xd (6)F =3 WyHo=
68%)2 A

Hdate] <3lgdE 6> 5.4 g (&

I

H-NMR (200MHz, CDCl;): & ppm, 1H(7.87/d, 7.62/d, 7.55/d, 7.41/m, 7.38/m, 7.28/m, 6.75/s) 2H(7.54/d,
7.52/d, 7.51/m, 7.03/d, 6.69/d, 6.68/d, 6.60/s) 4H(6.38/d, 1.72/s) 6H(0.25/s)

LC/NMS: m/z=790 [(M+1)']

LA

Ao 7 S§E 7§

3

(1) Az 1 =24 7-1¢] A

v 338

71

1,3-dibromo-5-chlorobenzene(2.7 g, 0.010 mol)oll N-phenylbiphenyl-4-amine(5.4 g, 0.022 mol)S @i AA]
o 1-Alzd (6)¥ T PYHoZ At <FIHA 7-1> 4.4 g (FF 73S AU, (n/z=599)

. Q0 O
CIC\ ©/N f ©/N\©/N\©
1-2 6\74 Clcl

72

(2) Az 2+ 34 7-2¢] A

=704 1-2(2.8 g, 0.010 mol)oll S7HA] 7-1(6.6 g, 0.011 mol)S Ear AAd 1-AZd (5)¢F TL3 HWhHo
2 gAste] <F3tE 7> 5.3 g(FF 63%)= AATE. (n/2z=840)

LI 32

7-2

FA 7-2(8.4 g, 0.010 mol)S HAJ| 1-Alxd (6)F T3 WHo=z A <F3E 7> 6.6 g (&
72%)S ATt

H-NMR (200MHz, CDCl3): & ppm, 2H(7.41/m, 7.03/d, 6.81/m, 6.68/d, 6.60/s, 1.72/s) 3H(5.13/s) 4H(7.54/d,
7.52/d, 7.51/m, 7.20/m, 6.69/d, 6.63/d) 6H(0.25/s)

LC/NS: m/z= 917[ (M+1) ]
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[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
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Ao 8 ¢ shetE 8 A

(D) Az 1 : S5E 89 A

: 2 :
. OO

EATE 4

7

3stE 7(9.2 g, 0.010 mol)S THF 100 mLo] =<9 % 0 CTZ 373 5 phenyl magnesium bromide(4.5 g,
0.025 mol)S HH3] #H7eg. o & 255 Aoz HHI] A7 T 12 AF ot wwtste SRTE
G WSS EAANZL. a8la, EAZ o]&3] fUEE FE3 T AYAANN-HEXANE : MC)3lo] <3}3t&E 8>
5.4 g(7& 52%) 53

H-NMR (200MHz, CDCls): & ppm, 2H(7.41/m, 7.03/d, 6.81/m, 6.68/d, 6.60/s, 1.72/s) 3H(5.13/s) 4H(7.54/d,
7.52/d, 7.51/m, 7.33/m, 7.20/m, 7.11/d, 6.69/d, 6.63/d) 6H(0.25/s)

LC/NS: m/z= 1041[(O+1)']

Ao 9 ¢ sekE 9] A

(1) Az 1 F24 9-1¢] A

Z70A) 1-2(2.8 g, 0.010 mol)ell 4-bromobiphenyl(2.6 g, 0.011 mol)E Qi AAd 1-AZxd (6)7 Hd3 v}
How FAst <7k 9-1> 2.6 g(F5 61%) S AU, (m/z=430)

(2) Az 2+ 4 9-2¢] A

A 9-1(4.3 g, 0.010 mol)S AAld 1-AlZd (6)3 A3 WHoz FgAdslo] <A 9-2> 3.3 g(F&
65%) = AT, (m/z=508)
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(3) Axd 3 : 33HE 99

PhMgBr

. \
Ssi N s
Vi \
~! \
S
oot 0

9

s

[}
=

9-2(5.1 g, 0.010 mol)°l phenylmagnesium bromide(4.5 g, 0.025 mol)& ¥l AAd &-AZxd (1)}
W o FHAgste] <33HE 9> 3.4 g (58 54%)S It

o ofy
rSL' 2

H-NMR (200MHz, CDCl;): & ppm, 6H(0.25/s) 2H(7.87/d, 7.55/d, 7.54/d, 7.52/d, 7.51/m, 7.38/m, 7.28/m,
6.96/d, 6.69/d, 6.64/d, 6.56/d)

LC/NS: m/z= 628[ (M+1) ]

At AAe 1 SigHE 1S whe] g 5% EHE AQaw A& A AAte] A%

IT0 FH A= (Y=5)S isopropyl-AlcoholollA %S9 AAS 587F A & VeE AA
. AA 3o FydgEle] AW 8 VwES AFFE A Vw Sy FFsta

o] FAH e FWH Hofl FHATE dus AFFAAEE CuPc(30 nm)E S&3ITE. 1 ol A&
AEEZ NPB(80 nm)E 523k & <3lgE A> <§}6L% >< 920: 1,] Aekn g Z2ae] o =i n
< A, L HAAFS =

(g, o
)
=
of
2
41
ofi ofy I 3@

2t A 2 A 9

A7) S 1 02 el (X 16l A48 HgEs A8 2
b AN 2 WA 99 FAARY2AE AxSHAT

o
2
to
ol
k1
rlr
o
>
i
>,
2
—
i)
oft
e
g
oL
e
o
fr

g 12 93t §7|AAR G A= AFr] A

=l Al
G THE BEA=R wWol AEHa e 3EEBE /\}&zﬂ- S xﬂﬂﬁ]—ﬂ 2ol Xﬂx]_ st}
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[0205] 7104 ALEE seHE e fERe o P
<?://ﬁ\}/ —\
( 7\ <\ :’/%\
N=>~_ "N &\ ///> \\;’/\/ \
o) X — — =
@N%NQ@ NN
( 7 \— \
NﬂTN < )
3 72N < /
VY ! \/ \/ =/
\ b | N—
N/
CuPc NPB
(IO
99 SWe
<3tE=2A> <3t =B>
[0206]
[0207] ofst, 71 &b AAlel 1 Wix 99k &zt wlare] 1o meh AR #71AA ddaste] 54& vag das
7] [£ 119 Yehidch
[0208] [¥ 1]
ey = TEHLV) Bk YAEE (CIE(x, y))
DOPANT (at 1000cd/m’) cd/m’) (cd/A)
ARFMAGL | BEtEL 51 771 6.1 (0.13,0.10)
ARFAAIO2 | BBiE2 5.3 722 6.4 (0.13,012)
ARFMAG3 | BErE3 5.3 751 6.4 (0.14 ,011)
ARFAMAG4 | BEHE4 55 711 6.1 (0.13,011)
ARFMAGS | &FEHES 5.3 774 6.5 (0.14 011)
ARPAAGE | 81826 5.5 824 6.1 (0.13,0.09)
ARFAMAGT | EEET 5.5 800 6.1 (0.15,0.10)
ARFAMAIGYS | EErES 5.3 788 6.7 (0.15,011)
ARFMAIG9 | EEE9 5.2 744 6.1 (0.14 ,012)
H| fo] k=1 =]
[0209] |zl 5HetEB 6.5 557 40 (0.14 ,0.13)
[0210] TEHg 9 Iaa s 54
[0211] A7) A 2 vladel] wE {UIAAYF AR Y] 2 25 X 25w / SEHEY 2 X 2 m)E VL 54
A E(CS-2000+A Z+IVLEZ 2ol 1A & AFZ 1 mA/m¥ A5A71H S23H ] B34 3% (cd/m'), 754
GV, FFEaE(cd/N)S A 47 [ 1] JeERA.
[0212] A7) A9 vlald 2 O[3 1]9 Az RE, B gy ufE [3}sh] 1]o] wE ey IFgES FH9
A FLFARE AFES Ao vete] TG 2 dFaE T EAo TS HolmR | FAaA, T
2ZHo] 22 9 2 T FE&3H AHEE 5 Udes & 5 U
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