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3z
=

Hp

o 3%

¥ Z(spiro) 3+t
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[0105]
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S

olel 2|

Ao,

i3

71

7

L 85 19]

A 1

[0106]

S

A 1-19

.=
- 5

1) Azxd 1

[0107]

o._.0
B

/B_B\

Br
DOORE i

[0108]

PdCl1,(dppf) (0.4 g,

bis(pinacolato)dibron(3.0 g, 0.012 mol),

0.010 mol)el
0.0005 mol), potassium—acetate(2.8 g, 0.020 mol)oll 1,4-dioxane 100 mL

1-bromoanthracene(2.6 g,

[0109]

T

Fo <A 1-1>5 2.2

S

o~

a1 95 TollA 244
: MO

ul
= o

CMCel FwE] & AHAA (n-Hexane

=304)

t}. (m/z

o
AR

5

=
il

g(F8 71%) &

9

oH

1%

q_1-29]

03
~

o

i

(2) Alzxd 2 :

[0110]

1-2

[0111]

=74 1-1(3.6 g, 0.012 mol)el] 3-bromo-2-iodophenol(3.0 g, 0.010 mol) Pd(pph;).(0.6 g, 0.0005 mol),

[0112]
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[0113]

[0114]
[0115]

[0116]

[0117]
[0118]

[0119]

[0120]
[0121]

SEE46] 10-1809897

potassium carbonate(2.8 g, 0.020 mol)e] THF 100 mLE il 65 CollA] 18A1%F nwkdto] wkS-AjZith, HbS =
8 5 JdZse] HO0 : NCol HRE F A”AA(n-Hexane : MOl <A 1222 2.5 g(5E

73%) 5381 ). (m/2=349)

(3) Az 3 : 24 1-3¢] A

[ o L
HO Br Br

IPy-BF,(7.5 g, 0.020 mol)E TEF=Z=Zw|ele] =2 & -78 CT=E Wzl th. HBF,(6.5 g, 0.040 mol)E 7}3F =
108 E¢F wwtalgict, AE o3 F ofAS 60 CE WAA F, =74 1-2(3.5 g, 0.010 mol)S 3
droppingd}3ith. W 85 & W3] H0 : MCOl TEE $ AP A (n-Hexane : NO)&te] <F7HA 1-3>%
2.2 g(5& 60%) 533 tt. (m/2=359)

(4) Az 4 : 24 1-4¢] A

13 1-4
3155 1-3(3.6 g, 0.010 mol)S diethyl ether 100 mLol *5o]3, AICI;(1.6 g, 0.012 mol)& 3] dropping
ARG 15wk AN F, 0 TR IS 1AE Sk ANARL F ko] dAHw GEor s
Wzkstal, of7]e] EAS 71550l dojuA] &5 wi7kA] HAHE golFddnt. Wk T8 §F Wzete] HO ¢ NCl =
2 & A" (n-Hexane : MC)dle] <&+ 1-4>5 2.9 g(5& 85%) 53T}, (m/2=345)

(5) Az 5 F24 1-5¢] A

I Br I Br
900 o

1-4 15

=34 1-4(3.5 g, 0.010 mol)<& DMSO 50 mLol] =91 & 204 sodium-tert-butoxide(4.8 g, 0.050 mol)<
HolFa 70 ColA 158 w8kt h. old methyl iodide(7.3 g, 0.050 mol)S HH3] droppingAlZ] 3 147+
ok wnksle] Wk FEIIGITH. W TR T WZske] HO0 o NMCol FEEl & AHU A (n-Hexane : MC)3IFA
<F A 1-5>F 2.2 g(FF 60%)F53HA T (m/2=373)
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[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

SEE46 10-1809897

(6) Az 6 : FIHA 1-62] A

o4 AL
J

=2+ 1-5(3.7 g, 0.010 mol)ol bromoethene(1.4 g, 0.013 mol), Pd(dba),(0.5 g, 0.0005 mol), sodium-tert-
butoxide(1.9 g, 0.020 mol)el TOL 70 mLE YL 95 TolA 4A]7F ksl WHSA|ZTh, ¥h&ER 3 1,0 :MCO
FEY & AEAA (n-HEXANE : NO)&t] <F7HA 1-6>2 1.6 ¢ (51%) 5533t (m/2=318)

(7) Az 7+ =24 1-7¢] A

Br

1-6 1-7

=7+ 1-6(3.2 g, 0.010 mol)ol]l N-bromosuccinimide(1.8 g, 0.010 mol)ell DMF 50 mLE YiL 20 CollA 8A|%t
aRtsle] WHSAIHTE, HbE FE T W0 ¢ ofMEANNE R SEE & HAHAGA (n-Hexane : MC)3Fe] <FHA] 1-

7>2 1.9 g(48%) 553ttt (m/2=397)

(8) Az 8 : F2+4 1-8¢] A

(9 Az 9 @ FIHA] 1-99] A

OH OH
Br
- (e —— (O

1-9

4-bromonaphthalen-1-01(2.2 g, 0.010 mol)°l phenyl boronic acid(1.4 g, 0.012 mol)E ¥l AAld 1-A|Z
o (2)olA AlEE sdS WHoR At <FA 1-9> 1.6 g(7F 73%) = AATh. (m/2=220)
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[0134]

[0135]
[0136]

[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

SEE36] 10-1809897

(10) A=z 10 : F7HA 1-109] $HA4

OH OTf
O~ — O

1-9 1-10

b4 1-9(2.2 g, 0.010 mol)ol trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
.013 mol), potassium carbonate(4.1 g, 0.030 mol)°l methyl chloride 100 mLE Y31 0 ColA xHHsle]
AlFY. Wb TR 5 Y45t H0 ¢ MCl F#2] § AHAA (n-Hexane @ MC)3F <z3HA] 1-10>% 2.5 g

(FE&70%) 55381 . (m/2=352)

olo S oy

Rt

4

(11) Axd 11 : 33 19

7N\
O OTf /_\\\ /\):>
Y - of Bive
— 77NN /N
N /> \_<>_( H\:>

B \

N

%_@ 1-10 L//—/

1-8

74 1-8(5.3 g, 0.012 mol)el F7HAl 1-10(3.5 g, 0.010 mol)E Wi Ao 1-AZe] (2)oA ALgH T
W o 7 A sle] <3ketE 1> 3.8 g (58 72%)S AT,

o O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.12/d, 8.08/d, 7.94/d, 7.92/d, 7.85/s, 7.82/d, 7.75/m,
7.75/d, 7.74/m, 7.55/m, 7.41/m, 7.40/d) 2H(7.91/d, 7.79/d, 7.51/m, 7.39/m, 1.98/s)

LC/NS: m/z= 521[ (M+1) ]

Ao 2 ¢ setE 29 A

(D) Az 1 =304 2-19] 84
Br
O, 0 0. b
+ /B_B\ I B
I %
“ I

1,4-dibromoanthracene(3.4 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL AAld 1-AZ
o (DelA A" sdg = gi <FZHA 2-1> 2.8 (=& 73%) FE5FA Y. (m/2=383)

(2) Az 2 @ FIHA 2-29] A
O\B/O HO I Br
I 200
Po® |
Br

_54_



[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]

SEE36 10-1809897

48 T3 o r At <FHA 2-2> 2.7 g (8 62%)S AUt (m/z=429)

(3) Az 3 : F3HA 2-39] A

HO I Br ‘ Br
FHA 2-2(4.3 g, 0.010 mol)S ¥ AAjd] 1-AZd] (3o AL FU PHoz FAS I <F7HA 2-3>
2.3 g (8 5295 AAT}. (m/2=439)

(4) Alzxe] 4 @ FZHA 2-4°] A

Oi“ Br ‘g “Br
Br Br

F7HA 2-3(4.4 g, 0.010 mol)& ¥ AAld 1-Axe] (4)olA ALgH T3 PHo=z FASt <FIHA 2-4>
3.2 g (& 76%) 538t (n/z=424)

(5) AZFxd 5 : =3HA 2-59] A
‘ Br ‘ Br
2-4 25
FHA 2-4(4.2 g, 0.010 mol)& ¥ HAAld 1-Axe] (5)olA ALgH T3 WHoz FAst <FIHA 2-5>

2.8 g (& 61055389 (m/z=452)

(6) Alzel 6 : F7hAl 2-69] A

Lo~ o

25 26

A 4-5(4.2 g, 0.010 mol)oll bromoethene(1.4 g, 0.013 mol)E EaL AAd 1-A|Zd ()04 AlgH &L
Wi o2 et <A 2-6> 2.1 g (& 530)S AU (m/2=397)

ok O{N
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[0161]

[0162]
[0163]

[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

SEE36 10-1809897

(D) Az 7 @ FZHA] 2-79] A

O O
oy gt plseert

2-6
ZZHA 2-6(4.0 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL Ao 1-A|Zd] (1)oA A}
£9 Y3 WHoR <FIHA 2-7> 3.2 g(FE 73%) FEIART. (n/z=444)

(8) Az 8 : FIHA] 2-89] A

Br—_)—er 4HO)ZB - e ) OQ

2-8

1,4~dibromobenzene(2.4 g, 0.01

0 mol)el naphthalen-2-ylboronic acid(2.1 g, 0.012 mol)E i AAld 1-
Az (2)o 4 AF&H ‘2} “o“?j

SHdsle] <F7HA 2-8> 1.6 g(+& 71%)2 AU, (m/2=283)

Hu_‘

(9) Az SHHE 29| 34
~ 7y
7N\ —_ — —( = — —
— — 0 " Br‘<\. />—<_>*\\ - < )= H \ /)—\
%L4§f>f4>*soigi e W k‘<j;_/2 LJ}4<::1’\
. 2-8
T 27044 g 0.010 mol)ol T 2-5(2.5 g, 0.008 wol)E W Al 1Az elA AgR T
5} Ho]']?-lj oz 5\—:]]_)\3]6‘]_04 <§],b‘1—‘3 2> 3.0 g( 71%)E CME]'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.13/s, 8.12/d, 7.94/d, 7.92/d, 7.82/d, 7.75/d, 7.73/d, 7.61/s,
7.58/d, 7.55/m) 2H(8.00/d, 7.91/d, 7.59/m, 7.39/m, 1.98/s) 4H(7.25/d)

LC/NS: m/z= 521[ (M+1) ]

Ao 3 : SetE 3

1o,
110\'

HAd

(D Az 1 A 3-19] A

. L
o o O._ .0
Co, e et !
Br

1,3-dibromoanthracene(3.4 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL AAd 1-AZ
o (DA AMEH gt WHo R <FIHA 3-1> 2.8 g(5& 73%) 53, (n/2=383)
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[0176]

[0177]
[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

(2) Azxd 2 © FIHA 3-29] A

Oo. .0
B - . Br
+
co OOO
|
Br Br

SEE36 10-1809897

F7HA 3—1(3.8 g, 0.010 mol)oﬂ 3—bromo—2—iodophenol(3.0 g, 0.010 mol)E i HAd 1-A1Z4d (2)dA A}
o
[€)

(3) Az A 3-39] 314
- |i: "’t Bf
seolivecH

3-3

Z7HA 3- 2(4 3 g, 0.010 mol)& Y¥ar AAld 1-Alxd (3)elA] A&%

2.2 g (& 51%)2 LA} (m/z=438)

(4) Az 4 @ FIHA 3-49] A

oL O
soclm eo‘o Br

3-3 3-4

A 3-3(4.4 g, 0.010 mol)& ¥ AAA 1-A|ZFd (4)0A] ALEH

3.5 g (8 820)F53AT} (n/z=424)

(5) Az A 3-59] 314
Br “ Br
J OOO i}
34 35

FA 3-4(4.2 g, 0.010 mol) S ¥ AAld 1-A|Zd] (5)A 284

2.4 g (58 54%) 55599 (m/2=452)

_57_
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[0188]

[0189]
[0190]

[0191]

[0192]
[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

SEE36] 10-1809897

(6) Az 6 @ A 3-69] A
‘t&
92004
35 36
Z=7rA) 3-5(4.5 g, 0.010 mol)el|l bromoethene(1.4 g, 0.013 mol)E Yil AAld 1-A|Zd (6)NA AL&EH Y
sk o R At <FIHA 3-6> 2.0 g (& 50%)S DT (m/2=397)

(7) Az 7+ =24 3-7¢] A

) ®
i, - et — O

B0
o
36
37
ZZHA] 3-6(4.0 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL Ao 1-A|Zd] (1)A A}
£9 Y3 WHo R <FIHA 3-7> 3.2 g(FE 73%) FEIART. (n/z=444)

(8) Alzd] 8 : FFHA 3-82] A

e - WB . Br

ol)°ll phenanthren-9-ylboronic acid(2.7 g, 0.012 mol)E Wil Ao 1-

1,4-dibromobenzene(2.4 g, 0.010 m
Sk Ao g XSl <F7HA] 3-8> 2.4 g(5E 73%)S AU}, (m/2=333)

ﬂiﬂ(mﬂﬁﬁﬁﬁl%%

(9) Azl 9 : s}3HE 39| 34

J 2
Ly /\=\ =\
7N - — )
— N 7 N /—\ //
- ) _~ =~ ) — \ﬁh”mﬂ\ /
\_/ / * Br_\\_/_(\ / / 4 \>
u B-o . ( /=/ U
§>/¥T \_/ —/
\ 3.8 3
37
Z70A) 3-7(4.4 g, 0.010 mol)oll F=71A 3-8(2.7 g, 0.008 mol)E Y1 AAd 1-AZed (2)oA Aed =d

r°ﬁ'

W o s ghAste] <shghE 3> 3.3 g(£& T30S AU
H-NMR (200MHz, CDCl3): & ppm, 1H(7.94/d, 7.93/s, 7.82/s, 7.75/d, 7.74/m) 2H(8.93/d, 8.13/s, 7.91/d,
7.88/m, 7.82/m, 7.39/m, 1.98/s) 3H(8.12/d) 4H(7.25/d)

LC/NS: m/z= 571[(+1)']
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]
[0214]

SEE46 10-1809897

AAd 4 33HE 49 A
(1) ;q zoq : }iﬂ 4- 14 zﬂ-/ﬂ
15 41

-5(3.7 g, 0.010 mol)ol 1,1-dibromoethene(1.9 g, 0.010 mol)E ¥ i AA)d] 1-A|ZFd (6)0]A] A&
d sdst o R At <FIHA 4-1> 2.0 ¢ (& 51%)S LYt (m/2=397)

1, ofy
o
N
—

(2) Az 2+ =34 4-2¢] A

ooy, Cgo
Jd o

4-1 O
42
Z70A) 4-1(4.0 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL AA ¢ 1-A x| (1))A A}
5 A3 WHoE <=4 4-2> 3.2 g(58 73%) FE5FATE. (m/z=444)

(3) Az 3 : FIHA] 4-39] A

Br

Br
s O
) -

4-3

1,3,5-tribromobenzene(3.1 g, 0.010 mol)°l phenyl boronic acid(l 4 g, 0.012 mol)E YiL AAd 1-A|Z
(2)ell A AMgR g o Fgete] <F3hA 4-3> 2.3 g(F& 73%)S VAT (n/z=312)

(4) Az 4 @ A 4-4¢] A

. ()
Br . (Ho)zB Br O
44

=7+ 4-3(3.1 g, 0.010 mol)ol naphthalen-1-ylboronic acid(2 1 g, 0.012 mol)E ¥ AAd 1-AZFd
(2)oll A ALgd L3t WHo R st <FHA 4-4> 2.5 g(FF& 70%) S AT (m/2=359)
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

[0225]
[0226]

SEE36 10-1809897

(5) Az 5 : 3FE 49| A

G X O
9 ) 82
= O a
o 4
)& 4-4
4-2

ZHA] 4-2(4.4 g, 0.010 mol)ol =71A] 4-4(2.9 g, 0.008 mol)E YL AA ¢ 1-A|ZFd (2)o]A A1¢d =49
W oz hgale] <3 EE 4> 4.5 g(58 76%)S LA}

o ofN

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.42/d, 8.13/s, 8.08/d, 7.94/d, 7.75/d, 7.74/m, 7.61/m,
7.41/m) 2H(8.04/d, 7.55/m, 7.52/d, 7.51/m, 7.39/m, 1.98/s) 3H(7.91/d, 7.66/s)

LC/NS: m/z= 597[ (M+1)']

Ao 5 sHekE 50 A

(1) Az 1 F24 5-1¢] A

e — L
Br
+ J/
o0 . )

1-5 5-1

A
s

—

-5(3.7 g, 0.010 mol)®l 1,2-dibromoethene(1.9 g, 0.010 mol)E ¥ AAlo] 1-Axd (6)dA] AL
W o g Al Ete] <F 744 5-1> 2.3 g (8 58%)S AU} (n/2=397)

i ofy
%

(2) Azxd 2 © FIHA 5-29] A

o8
o
51
52
=33 5-1(4.0 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥iL AAd 1-#A|Zo] (1)A A}
L8 FU3 WHo R <FIHA 5-2> 3.2 g(F 73%) FEIAY. (m/z=444)
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

SEE36] 10-1809897

(3) Az 3 ¢ 3t3tE 59 A
7N

LI _
NN Br%@—{ﬁ @: /=>_</=\
\ F&J . SV W — A A

W, )=
o’Bi <u>

5

Z=24A 5-2(4.4 g, 0.010 mol)oll 2-(4-bromophenyl)-9,9-dimethyl-9H-fluorene(2.8 g, 0.008 mol)S YiL 4
Ald 1-Alze] (2)o)A] AFSE FLs WHo R st <3EE 5> 4.2 g(FE 719)S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.34/s, 8.13/s, 7.94/d, 7.93/d, 7.87/d, 7.77/s, 7.75/d, 7.74/m,
7.63/d, 7.55/d, 7.38/m, 7.28/m) 2H(1.98/s, 1.72/s) 3H(7.91/d, 7.39/d) 4H(7.25/d)

LC/NS: m/z= 587 (M+1) ]

A 6 St 6

1o,
ot

1A

(D Az 1 A 6-19] A

Br

~ 5 ®

[oXgpe]
B HO Br

)

soolRAS N Gee
|
/
6-1

74 1-1(3.0 g, 0.010 mol)el 3,5-dibromo-2-iodophenol (3.8 g, 0.010 mol)E Yir AAd 1-A x| (2)9
A Aregd 5d3 Wylow ghAsle] <F0A 6-1> 2.5 g (58 58%) S AUt (m/z=428)

(2) Az 2+ =4 6-2¢] A

Br Br
: otc
HO Br ’ Br

6-1

6-2

FZHA 6-1(4.3 g, 0.010 mol)& & EiL AAlo] I-Axe] ()X AMEHE T3 WPoz FAdste] <F3HA
6-2> 2.2 g (78 50%)S AU}, (m/2z=438)

(3) Alzxd 3 : T34 6-3°] A

Br

Br
Oi“ Br ‘I Br

6-2 6-3
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]
[0247]

[0248]

[0249]
[0250]

[0251]

[0252]
[0253]

on

E546{ 10-1809897

FHA 6-2(4.4 g, 0.010 mol)S ¥ AAJel 1-AZd] (4)o]A ALEHE FU3 YHoz FAste] <F7HA 6-3>
3.4 g (78 80%)F53F9 Tt (m/z=424)
(4) Az 4 @ FA 6-49] A
Br Br
- ‘ : .t :
6-3 6-4
A 6-3(4.2 g, 0.010 mol)& HaL AAle] 1-Alxd (5)AM AHEH Edd WHor FAsto] <T3HA 6-4>

2.8 ¢ (& 610)5S3A} (m/2=452)

(5) Az 5 4 6-5¢] A

Br Br

oe .
)

SOOI U

64 6-5

b4 6-4(4.5 g, 0.010 mol)oll bromoethene(1.4 g, 0.013 mol)S P AAd 1-A|Fd (6)oA AlgE A
W o sl <F A 6-5> 2.1 g (& 53%0)S AU, (m/2=397)

ot <>1N

(6) Az 6 : T4 6-6°] A

@,
eo‘g e Jé%j 3

6-5
ZZHA] 6-5(4.0 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL Ao 1-A|Zd] (1)A A}
£¥ Y3 WHo R <FIHA 6-6> 3.4 g(FE 77%) FEIFARTE. (m/z=444)

(D) Az 7 @ F3HA 6-7°] A4

é/ \) — </ AN
)= + 4 )BoH), —(
& N\ /7 —_— — =\
o 4<§\ J Br _<\ //v>_<§\ /
6-7

1,4-dibromonaphthalene(2.9 g, 0.010 mol)°ll phenyl boronic acid(1.4 g, 0.012 mol)E ¥ AAd 1-AZ
o (2)olA AlEE LS WHoR st <FA 6-7> 1.8 g(F 64%) = AU (m/2=283)
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[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]

SEE36 10-1809897

(8) Alzxef shetE 69 3A
7\
@ 5 S~
— /T —

A3 0 CO-0-0

o + { )

B > Brﬂ \ 7/ // \ ¢ /

O \—€_<— G .

6-7

744 6-6(4.4 g, 0.010 mol)ol F7HA 6- 7(2 3 g, 0.008 mol)= Far el 1-Alze] (2)o1M A s
W o 7 etAsle] <3SHE 6> 3.7 g(FE 71%) S ATt

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.16/d, 8.13/s, 8.12/d, 7.97/s, 7.82/d, 7.41/m) 2H(8.55/d, 8.01/d,
7.79/d, 7.55/m, 7.51/m, 1.98/s) 3H(7.91/d, 7.39/m)

LC/NS: m/z= 521 (M+1) ]

4

AN 7 S 7

o,
Rt

(D Az 1 2 A 7-19] A

Br Br W
o o 0. .0
CoD - R
o (¢]
)

71

1,8-dibromoanthracene(3.4 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E i1, A 1-AZ
o (DA AMEE sdgt o R <F7HA 7-1> 2.8 g(5& 73%) 53U, (n/2=384)

(2) Azd 2 @ Z3HA 7-29] A
Br O\B/O Br HO I
+
SooRAR OOO
P |

S04 7-1(3.8 g, 0.010 mol)ol 3-bromo—2-iodophenol(3.0 g, 0.010 mol)E Wi AAJe] 1-AZd] (2)0lA] A
|9 U3t o g FAdeto] <F7HA 7-2> 2.2 g (8 52%)S LUt (n/2=428)

(3) Alzxd 3 @ F3HA| 7-3°] A

O Bro O Br

Br HO ‘
2 7-3
FZHA 7-2(4.3 g, 0.010 mol)& ¥ HAld 1-Axe] (3)odA] AHEH T3 PHo= FAste] <F3HA 7-3>

2.1 g (TE 48%)E E/\}\q— (m/z 438)
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[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]
[0277]

[0278]

[0279]
[0280]

SEE36 10-1809897

(4) Az 4 @ FIHA 7-49] A

FZHA 7-3(4.4 g, 0.010 mol)& ¥ HAld 1-Axe] (4)olA] AHgH T3 PHo=z At <F3HA 7-4>
3.0 g (78 T19)F539 T (m/z=424)

(5) Az 5 =24 7-5¢] A
Br ‘ Br Br I Br
7-4 7-5
FAHA 7-4(4.2 g, 0.010 mol)& ¥ HAld 1-Axe] (5)odA] AHgH Fd3 PHo=z At <F3HA 7-5>

2.8 g (78 61%)F5383AH (m/2=452)

(6) Az 6 : FIHA 7-62] FA
Br
75 76
=24 7-5(4.5 g, 0.010 mol)ell bromoethene(1.4 g, 0.013 mol)S Bil Ao 1-AZFd (6)NA ALEH =Y
3 W ow gAsle] <A 7-6> 1.9 g (& 47%) S AAT}. (n/2=397)

, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y AAd 1-AZd (1)oA Ak
o g <FIHA 7-7> 3.5 g(& 79%) F53A . (m/z=444)
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[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

SEE36 10-1809897

(8) Az 352 79 A
T -
o /*H>=#
/ O 7N\ — —
\ =M\ >‘~
\_& UM <\ />“ \\4/>~
77 v

FZHAl 7-7(4.4 g, 0.010 mol)°l 2-(4-bromophenyl)naphthalene(2.3 g, 0.008 mol)E Hir AArjd] 1-AZd
(2)oll A 2188 FUe WHo R FHAdste] <8lgE 7> 3.8 g5 73%) S IATt. (m/2=520)

H-NMR (200MHz, CDCl;): & ppm, 1H(8.13/s, 8.12/d, 7.91/d, 7.87/d, 7.82/d, 7.75/d, 7.74/m, 7.73/d,
7.61/d, 7.58/d, 7.45/m) 2H(8.00/d, 7.59/m, 1.98/s) 4H(7.25/d)

LC/NS: m/z= 521[(M+1)']

Aol 8 : 3ot 8] Al

(1) Az 1 F204 8-1¢] A

OTf

= N =
;&J\ /:\ . O 0
\/ )
o8 —
XS B e
5.9 8-1

ZHA) 5-2(4.4 g, 0.010 mol)ol Z=%kA] 1-10(2.8 g, 0.008 mol)E 21 AAd 1-A|Zxd (2)A AIeE Td
Wi o R sl <F kA 8-1> 3.0 g(& 73%) S AU, (m/2=520)

ok O{N

(2) Az 2 : 244 8-2¢] A

8-1 Br
8-2
A 8-1(5.2 g, 0.010 mol)oll N-bromosuccinimide(1.8 g, 0.010 mol)E Y1 AA|d| 1-A|Zd (7)oA A&
H sde o R A8t <FIHA 8-2> 2.8 g (& 47%) S AATH. (m/2=599)
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[0293]

[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]

[0302]

[0303]
[0304]

[0305]

[0306]

[0307]

SEE36] 10-1809897

(3) Az 3 : =244 8-39] A

050 ., . 02
S T
Br

_B.

8-2 %_@ 8-3
24 8-2(6.0 g, 0.010 mol), biS(pinacolato)dibron(S.O g, 0.012 mol)E Wil Ao 1-AZe (1) A}
| TA WHOE <FA 8-3> 4.3 g(FF& 66%) F5FATE. (n/2=646)

(4) Azl 4 : 3}3HE 89| 4

C

QD o L 0
\ —_

A OF sqe

_B. 1-10 O
o 0
3L e o

8

A 8-3(6.5 g, 0.010 mol)e] F7HA 1-10(2.8 g, 0.008 mol)& P AAe] 1-Al2e] (2)o14 AHgs 5
W o g7 etAsle] <3eHE 8> 5.1 g(FE 71%) S ATt

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.34/s, 7.94/d, 7.75/d, 7.74/m) 2H(8.55/d, 8.08/d, 7.85/s, 7.76/s,
7.41/m, 1.98/s) 3H(7.91/d, 7.39/d) 4H(7.79/d, 7.55/m, 7.51/m)

LC/MS: m/z=723[ (M+1) ']

Ao 9 ¢ et 99 oA

(D) Az 1 - S5E 99 A

S /=\
74 \4}5\ =\ (_&\)_( \/>_\>
o , —L Y — =< —
L2 o Ay e SO
NN \ §_é /
o=/ W, L\—/\>
\ 7/ R
1-8 o
Z70A) 1-8(4.4 g, 0.010 mol)l 3-bromo-9,9-dimethyl-9H-xanthene(2.3 g, 0.008 mol)E i1 AAd 1-A %

o (2)elAq AHEE 5 ‘& e gdete] <atghE 9> 4.2 g(8 790 AU
H-NMR (200MHz, CDCl3): & ppm, 1H(8.12/d, 7.94/d, 7.82/d, 7.74/d, 7.32/d, 7.26/d, 7.25/d, 7.23/m)
2H(7.09/d, 1.98/s, 1.72/s) 3H(7.91/d, 7.39/m)

LC/MS: m/2=527[ (M+1)']

Ao 10 : 33HE 109] §HAd
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[0308]

[0309]
[0310]

[0311]

[0312]
[0313]

[0314]

[0315]
[0316]

[0317]

[0318]

[0319]

[0320]

[0321]
[0322]

SEE46 10-1809897

(D) Az 1 FHA 10-19] A4

al
cl
o O
+ @B(OH)z
L O

2,4-dibromo-1-chlorobenzene(2.7 g, 0.010 mol)®l| phenyl boronic acid(1.4 g, 0.012 mol)E il AA]d 1-
Aze (2)oA4 AFEHE FLs WHo R pdste] <F A 10-1> 1.9 g(5& 730 S AU, (m/2=264)

(2) Az 2 @ FZA 10-29] A

: o
O e
HN

Z7H4 10-1(2.6 g, 0.010 mol)oll 4-fluoroaniline(1.1 g, 0.010 mol)E ¥iL AAJd 1-A|Zd (6)o)A] AL&H
T WP r FAst <FIHA 10-2> 2.6 g (& T70)S LA (n/2z=339)

(3) Az 3 : 35HE 109] A

F
=\ — - —(
/aYay Q// < <Q
= =
\ + HN _ AN N
A\ /%Br - \_\ N
\ ?—(\ // N\ // \\> N r—« \\ /—\\
\_/ =/ \= W, pﬁg/
b )
17 <_>\ 10 <m>
102 =
=704 1-7(4.0 g, 0.010 mol)ell S7HA] 10-2(3.4 g, 0.010 mol)E Y AA o] 1-A|Zd ()X ALgE TA
gk o2 3dsle] <3HgE 10> 5.2 ¢ (58 82%) 2 AAUTE. (m/2=655)

H-NMR (200MHz, CDCl;): & ppm, 1H(8.12/d, 7.94/d, 7.82/d, 7.75/d, 7.74/d, 7.50/d, 7.45/s, 6.75/d)
2H(7.52/d, 7.41/m, 7.08/d, 6.99/d, 6.61/d, 1.98/s) 3H(7.91/d, 7.39/m) 4H(7.51/d)

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

AAA 11 : FEHE 119 §A

(D) Az 1 T4 11-19] 34

Br S

B H
= o

111

3,5-dimethylaniline(1.2 g, 0.010 mol)oll 4-bromodibenzol[b,d]thiophene (2.6 g, 0.010 mol)E ¥l A4
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[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]
[0331]

[0332]

[0333]
[0334]

SEE36 10-1809897

1-AZd (6)oA AFEE T3 Wy or shAsle] <F7HA 11-1> 2.3 g (558 75%)2 AATt. (m/z=303)

(2) Az 2 : shgt= 119 94

— —
ass s 9 X9,
=_ )= . [ s >_< ’D
e Wa - - ‘9*(*\
— a2 I
<\_/ N/ < >—
N //— \_/ /
-7 11-1 "
FA 1-7(4.0 g, 0.010 mol)ell FXHAl 11-1(3.0 g, 0.010 mol)E ¥ AA]d 1-A|Zd] (6)oA] AlgH 5
3 o w gAate] <3 e 11> 5.1 g(F8 83%)S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.12/d, 7.98/d, 7.94/d, 7.82/d, 7.81/d, 7.74/d, 7.52/m,
7.50/m, 7.27/m, 6.86/d, 6.71/s) 2H(6.36/s, 2.34/s, 1.98/s) 3H(7.91/d, 7.39/m)

LC/MS: m/z=620[ (M+1) ]

4

)

A 12 : FEE 129

(D) Az 1 A 12-19] A4

Cl
OIS
e O~
o)
F

F
12-1

2-bromo—4-chloro-1-f luorobenzene(2.1 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.2 g, 0.012 mol)Z
Y AAe 1-AlZ (2)dA AHEE TUS o= 3gdste] <FIHA 12-1> 1.9 g(FE 73S d
t}. (m/2=256)

(2) Az 2 @ FZA 12-29] FHA

o,

Q9+ w O WD

F -0
F

121
12-2

70 Al 12-1(2.6 g, 0.010 mol)ell 4-aminobenzonitrile(1.2 g, 0.010 mol)S ¥ AAle] 1-Al %4 (6)oA A}
28 598 W or FAste] <F7HA 12-2> 2.2 g (& 66%)S AT}, (n/2=338)

_68_



SEE36] 10-1809897

[0335] (3) Az 3 @ Z37HA] 12-39] 34

Qb

CN
~

‘OO Br . HNg\J/ (/ D . O
CCC QO TN

{ H)/—\\\>
=
o 122 )
\
[0336] 123
[0337] Z70A 5-1(4.0 g, 0.010 mol)ol] F7FA] 12-2(3.4 g, 0.010 mol)E P AAld 1-AZxd (604 AlgE 59
g o R sk <FIHAl 12-3> 5.0 g (& 77%)S LUt (n/z=654)
[0338] (4) Az 4 @ FZA 12-42] 34
ag¥ S
N —_— N
T Yy
(S (4
[0339] 123 12:4
[0340] Al 12-3(6.5 g, 0.010 mol)l N-bromosuccinimide(1.8 g, 0.010 mol)E 2L Ao 1-Alxe] (7)o]A A
258 598 W or FAste] <F7HA 12-4> 3.4 g (& 46%)S AU}, (n/2=733)
[0341] (5) Azl 5 @ SI3HE 129 A
OO F JCN O O
O 7 </ 3 /@, oN
N =
HN NC {
g e S S o0 O
<_ >:</F 7F —‘\r<\ //>—N./ Q
4 Br 72
\(}—< 122 C> Q—_\\_j
W F
12
[0342] 12-4
[0343] 704 12-4(7.3 g, 0.010 mol)ell =714 12-2(3.4 g, 0.010 mol)E i AA e 1-AZe] (6)dA A1eH F
A Wi o7 Aty <3FE 12> 7.1 g (& 72%0)S ATt
[0344] H-NMR (200MHz, CDCls): & ppm, 1H(8.12/d, 7.82/d, 7.50/d, 6.94/d) 2H(8.55/d, 8.42/d, 8.08/d, 8.04/d,
7.61/m, 7.05/d, 6.87/s, 6.57/d, 1.98/s) 3H(7.91/d) 4H(7.55/m, 6.81/d) 7H(7.39/m)
[0345] LC/NS: m/2=992[ (M+1)']
[0346] Ao 13 @ g3t 139 A
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[0347]

[0348]
[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]
[0358]

SEE46 10-1809897

(D) Az 1 FHA 13-19] 34

1,4-dibromobenzene(2.4 g, 0.010 mol)o] N-(3,5-dimethylphenyl)dibenzo [b,d]thiophen-4-amine(3.0 g,
0.010 mol)E ¥ AAld 1-AlZd (6)oA A18E 5L o=z FAste] <zA 13-1> 3.2 g (75 70
%)e \:/\Aq (Iﬂ/Z 458)

(2) Az 2 : 335E 139] A4

\ / VR VAN
/ }—(\ // \/> Q’—(L// N
~ = . O O
\\ﬁ/>—<>7// Br’\\ /)-// \ )_,\ _ >:/
F N N/
/ 4
77
13-1 13
Z7HA 7-7(3.6 g, 0.008 mol)el F7HA| 13-1(4.6 g, 0.010 mo)E Y31 AAd 1-Ax (2)dA] A1e" A

r°ﬁ'

W o® HAste] <shghE 13> 4.9 g(£& T19S LA
H-NMR (200MHz, CDCls):& ppm, 1H(8.45/d, 8.13/s, 8.12/d, 7.98/d, 7.94/d, 7.91/d, 7.87/d, 7.82/d,

7.81/d, 7.75/d, 7.74/m, 7.61/d, 7.52/m, 7.50/m, 7.45/m, 7.39/d, 7.27/m, 6.86/s, 6.71/s) 2H(7.54/d,
6.69/d, 6.36/d, 2.34/s, 1.98/s)

LC/NS: m/z=696[ (M+1)']

A 14 : 3}3HE 149] 34

(D) Az 1 F3A 14-19] A

Br,
|_ Q
BrONHz * Br §= NH

4-bromoaniline(1.7 g, 0.010 mol)°| (4-bromophenyl)trimethylsilane(2.3 g, 0.010 mol)E Y AA]o 1-A]
Zd (6)ollA Al sde WHoR A <F A 14-1> 2.5 g (FF 770)S LY. (n/2=320)
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[0359]

[0360]
[0361]

[0362]

[0363]
[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

10-1809897

on
J
Jm
Qﬂ

(2) Az 2 @ A 14-29] A

g od BU:F

\/Si\
14-1

=2 14-1(3.2 g, 0.010 mol)ell 4-bromo-3,3',5,5'-tetrafluorobiphenyl (3.1 g, 0.010 mol)E ¥ A4
1-AZd (6)oA AFEH T3 WHo g A5l <F7HA 14-2> 4.2 g (575 77%) S LAt} (m/z=544)

(3) Az 3 : 3= 149 A

A\ —

) O:B_(j\? Br F O F
R oo »‘
- g oo

TS 42 s.

. &

14

ZHA 7-7(3.6 g, 0.008 mol)ell Z=7FA| 14-2(5.4 g, 0.010 mol)E Y1 AAd 1-AZd (2)dA AleH A
W o 2 e Ele] <3FE 14> 6.2 g(FE& 79%) S AT},

o O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.13/s, 8.12/d, 7.94/d, 7.91/d, 7.87/d, 7.82/d, 7.75/d, 7.74/m,
7.61/d, 7.45/m, 7.39/d, 6.64/s) 2H(7.54/d, 7.29/s, 7.15/d, 7.04/s, 6.69/d, 6.61/d, 1.98/s) 3H(0.25/s)

LC/MS: m/z=782[ (M+1) ]

A Ao 1 SetE 13 BT JASFIAE Auw sto] FrlAANFAA Ax

[T02 #83H F87]1# Yo CuPcE 80 nm, a-NPDE 30 mmE A3k & <33E 1> + <313E B> 695 =33}
o] 25 mm, $&EE 0.1 m/sec®E A3 tFS AlgsS 40 nm, LiFS 1 nm, AlS 120 nm®] <=M =2 Auste] 7]

AAL G 22E AFzsdet. oW, ZF Edo] Z&HET = (CuPe, a-NPD, Algs®E 0.1 nm/sec, LiFE 0.01

nm/sec, Al 0.5 nm/sec® 3},

2t AAe 2 A 9

A7) BHE 1A S [E 1) A48 BB AER AL Adsus 24N 13} SU PHos
SRR ERERD Tﬂmﬁl WG Az

Ml AT RO THOI 0= 2z A7) ANeS 2apzdA wHel oa Az SEgE fA dwHe
2 YPEsE BAE wol A8 T gt SHBANE A& 4e Aslstn SUs Asetan,
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[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

SEE36] 10-1809897

A A e 100 3h§HE 102 gFo] FASFEHE Qaw sto] FrldA NG Ax

IT0E =93 F71% Yo CuPcE 80 nm, a-NPDE 30 mnE A3 & <3S A> + <3E 10> 692 =3}
3t 25 mm, SEEE 0.1m/secE AA=eE th3 AlqsE 40 nm, LiFS 1 nm, AlS 120 nm9] A2 A5t £7]
AALFA2S A ZsAT. o), ZF Edeo FAELTE= (CuPe, a-NPD, Algse= 0.1 mm/sec, LiFE 0.01

nm/sec, Al 0.5 nm/sec® 3} T},

2Ar Aol 11 WA 14

A7) SR 10 B B) [ 2190 AAE AEES SR AS Agetns A4 103 FAF Pyos
2R 11 WA 48] F ALY 2AE AxSHAT

Al S 919 F71Ed Tl 05 s 7] AAlee AxpgdA Al os) Axd ke dial dubd e
5%%%Eﬂgz%§i%%ﬂ4%339&3&%&&;4%%*@%ﬂﬂaﬂ—%$%ﬂﬂﬂ}@°ﬂéﬁlﬂ%&
A, BeHEBe] a2 obet
‘\
Z
‘\
F

<sFEB>

olt, 7] aAEAl 1 WA 149k AApH| a1, 20 whe} AZzE {7 HAAEG AR BEA4S vag A9E
a7 [# 11, [# 2] JeRRRAT.

[ 1]
= TSV @z wdas (CIE(x, )
HOST (at 1000cd/m’*) (cd/m’) (cd/A)

AXFAAO)1 glgtEl 51 745 6.1 (0.13,0.10)
AR A2 sl E2 53 722 6.1 (0.13,012)
AXFAAIO]3 sl E3 51 751 64 (0.14,0.11)
AXFAAO)4 sletE4 55 711 6.1 (0.14,013)
AKX A5 e ES 5.3 774 6.5 (0.14 ,011)
AXHAAO]6 sl E6 51 811 6.5 (0.13,0.09)
EVSNL Y Sl E7 5.5 800 6.1 (0.15,0.10)
AR A 018 3}eE8 53 788 6.7 (0.15,011)
AKX A9 38t =9 54 744 6.6 (0.14 ,011)
Hlwojl I EA 6.5 557 4.0 (0.14 ,0.13)
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[0383]

[0384]

[0385]

[0386]
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[¥ 2]
E = TSHYV) E dad=g (CIE(x, y)
DOPANT  (at 1000cd/m) (cd/m’) (cd/A)
ARFAAIG10  3IEHE10 5.1 745 6.1 (0.13,0.12)
AXFMAIOI1L 3211 5.3 722 6.1 (0.13 ,0.12)
ARFAAIGL2 3212 5.1 751 64 (0.13,0.14)
AXFAAIO13 3213 5.1 751 64 (0.13,0.14)
AXMAIA|OJ14  BfBtE 14 5.5 711 6.1 (0.13,0.11)
H| 02 sete 6.5 557 40 (0.14 ,0.13)
TEAY W whas 27

71 AN

(CS-2000+4] 1+ VL= 2 71 3} =
8 (cd/A)E =AHd A7)
)

V), =%

D vaoe wE §7)AFAA ()BT 2 25 X 25 mi / FERHA 2 X 2 m)E VL
AFE ImA/m® AsA7]H S2He v 3% (cd/m'),
ol YeldTE. AV AAde Hmo 2 [® 1],
A 142 BN EHE FEES T N3Gy A}

5] DA 52
o B0l $5EL melnE, BALR, HxZdel A4 R 29

of\

(RIS

O}H ol
o o |m

o —
P Tk 4l va
>

oo ox
ol
ol

{1

£ oo
o
Xz

O
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patsnap

FRBHORF) BNERILEYMMEBT NN ENBIR LSS
DF(RE)F KR101809897B1 DF(E)A 2017-12-20
BiES KR1020140154428 RiFH 2014-11-07
FRIEFE(EF)AGR) HAESHEPEHER
(BRI AGE) (%) ®RB#LHI TECH
LR REERAGE) () REFHHI TECH
[#R1 &% BB A HYUN SEO YONG
FHME
JUNG SUNG OUK
Hd=2
KIM DONG WON
s
KBAA M
M2
oo™
s
IPCH3ES C09K11/06 C07C13/62 C07C211/54 HO1L51/00 HO1L51/50 HO5B33/14
CPC@ S C09K11/06 C07C13/62 C07C211/54 HO1L51/50 HO1L51/0055 HO5B33/14 C09K2211/1003 Y10S428
/917 CO7F13/00 C07D307/78 CO7D471/04
H A0 FF 3Rk KR1020160054864A
SNER4E Espacenet
FEOX)

RERASRNATENBBRABREOENLLEY  EhRLFER1R
&, #ABEF-ANHS M HENHEHR 2R THRAE, SAIER

HUEEMRERNR A LEUNERLEFNERLENRERFE

W TURBEERFRNRAAMERURF BE , REMKFHEHHN

BHEBRARN.
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