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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]
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v EEEA, FFor; QlFo] g FAago]l F2 EZo] nfgAst. FAAR] d2E 8-
B EFZA-FEd dFuE FAEAlg), 7IEE AL gE, o|FAs 2EH(dimerized styryl) 3}3HE,
#

BAlg, 10-3ESAME Aud-34 BT, NFANE, AxEolE L WzontE Ade] T, o (p-v
QUM (PPY) ARS] TRA, 23 E(spire) R, BAEToA, Fua Fol dor}, omolw B4
= Qe ohn

A7 54 BARE STORNE AAE & 7Y Wol WHFOR $AF 4 At BARA, AR U@ )%
gol & Bhol AT, TAA ozt s-S=EAAEA Al FF, AlE EFS FE, 47 902 3
g, ASHAZAR-F5 42 S gou}, oSdw #AHE e ol

WA ASEE Aol ool AW wYY, T wSY wE 9w 299Y 5 9

3 } AA, 7 AHA, 7] EdA2E 52 aES 47 A
A 2ANAE FAAAEGEA A A AR Y2 28T+ Aok

AelE AT, ey, 719 AAdE B owge o A5
£ Ae o,

AAlel 10 shekE 19 A

(1) Az 1

. S

+
o. O
il
/w\

o o
o

(v}
N\
0

1-bromoanthracene(2.6 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol), PdCl.(dppf)(0.4 g,

0.0005 mol), potassium—acetate(2.8 g, 0.020 mol)oll 1,4-dioxane 100 mLE Yil 95 TColA 24A)7F nytshe]
HESAI AT, 98 T8 & WZste] H0 0 MCol Sl & AR A A (n-Hexane @ MOt <F7HA] 1-1>& 2.2 g

T& 71%) TS5, (m/2=304)

(2) Alzxd 2 @ T3 1-29] A4

oy
O, .0 Br HO
B —_—
+
O " U
|
1-1

=24 1-1(3.6 g, 0.012 mol)el 4-bromo-2-iodophenol(2.9 g, 0.010 mol) Pd(pphs),(0.6 g, 0.0005 mol),

potassium carbonate(2.8 g, 0.020 mol)el THF 100 mLE YL 65 CollA]l 18A17F ngtalo] W& x]7th, Wl =
= Wztsltel H,0 - MCAl FTwEl & AP AGA(n-Hexane @ MNCO)3 <Al 1-2>8 2.5 g(5&

_fli_
73%) 553t . (m/2=349)

_48_



[0123]

[0124]
[0125]

[0126]

[0127]
[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

SsEE546 10-1816810
(3) Az 3 @ FHA 1-39] &4
Cr
HO
1-2

- 1-3

IPy.BF,(7.5 g, 0.020 mol)E TZFEEHEe] =2 F -78 CE Yzl th. HBF.(6.5 g, 0.040 mol)E 7}3F ¥
10 & %o wyksigitt, AE o7 & oAE 60 TE FZAA 5, 74 1-2(3.5 g, 0.010 mol)S 23
droppings}th. W FFE & Y78l 1,0 0 MCol FEZ T AP AA (n-Hexane : MOt <F7HA 1-3>&

2.2 g(& 60%) 533t (m/2=359)

o

(4) Alzxd 4 @ T34 1-4°] A4

Br

13 1-4
3} 1-3(3.6 g, 0.010 mol)<S diethyl ether 100 mLol] =o]ar, AlC13(1.6 g, 0.012 mol)S 3] dropping
AAT. 156 3ot wHkAZl F 0 TE Y48 ith. 1 Al 59F wRkAZl & gkgo] AW oz
3] W7ztslal, o7]o EAE AEo] dojubA ¥S wi7hx] A3 "o, vbs 5 YZkste] H0 ¢ MCol

(5) Az 5 A 1-5¢9] A

<8 g

1-4 15

Br

=73 1-4(3.5 g, 0.010 mol)S DMSO 50 mLol =¢1 & AF2of A sodium-tert-butoxide(4.8 g, 0.050 mol)<S
Qo]Fa 70 ColA 158 wgaldvl. oo methyliodide(7.3 g, 0.050 mol)S 3| dropping A1 ¥ 1 A
b SF nnkste] whg FREGITE. W T8 § WZbEte] HO ¢ MCAl S § ARG A (n-Hexane : MC)3FA

<A 1-5>5 2.2 g(5F 60%) 55 3FA . (n/2=373)

(6) Az 6 @ A 1-62 A

: <

oo T T
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[0134]

[0135]

[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

SEE46] 10-1816810

=34 1-5(3.7 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E YWil AAo 1-A|ZFd (2)o]4] A}
L9 sdst o R At <FIHA 1-6> 2.6 g(FE T19)S AU, (m/2=370)
(7) Az 7 0 A 1-79] A
16
17
=2+ 1-6(3.7 g, 0.010 mol)ell N-bromosuccinimide(1.8 g, 0.010 mol)oll DMF 50 mLE YiL 20 CollA 8A|7t
WHkste] WHSAIFTE, WS T8 F H0 0 oM EMER FEE & AP YA (n-Hexane @ MO <F A 1-

7> 2.2 g(48%) 553ttt (m/2=449)

(8) Az 8 @ A 1-82 A

L et - D
/B _B\
90 % 00

A 1-7(4.5 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL AAd 1-AZo (1)A
AFEE FAdE Hh o2 <F7hA 1-8> 3.6 g(F& 73%) ST, (m/2=497)

X, O —— LT
N
00 )

1-8 1

=34 1-8(6.0 g, 0.012 mol)ol bromobenzene(1.7 g, 0.010 mol)E gL AAd 1-#A|Zd] (2)oA AlEH =
g3t o=z ety <setE 1> 3.2 g (& 720)S Il

H-NMR (200MHz, CDCls): & ppm, 1H(8.01/d, 7.88/d, 7.87/d, 7.62/s, 7.61/d, 7.45/m, 7.42/d, 7.38/m,
7.36/m, 7.33/d) 2H(7.41/m, 1.85/s) 4H(7.52/d, 7.51/m)
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[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

SEE46] 10-1816810

LC/NS: m/z= 4460 (W+1) ]

AAjel 2 0 BekE 29 A

(1) Alzd 1

OH OH
L Qe — O

2-1

TA 2-19] ¥4

4-bromonaphthalen-1-01(2.2 g, 0.010 mol)°ll phenyl boronic acid(1.4 g, 0.012 mol)E ¥ AAld 1-A X%

o (2)ellA ARgE sLF W or FAsto] <FIHA 2-1> 1.6 g(F8& 73%)= LU (n/2=220)

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

OH OTf

2-1 2.2

A 2-1(2.2 g, 0.010 mol)ell trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol), potassmm carbonate(4.1 g, 0.030 mol), methyl chloride 100 mLE YiL 0 CollA nuks}e] Wk
AlATH, W F85 5 JZste] HO ¢ MCol 87 & A A A (n-Hexane : MC)sle] <F7HA 2-2>8 2.5 g(F&

70%) 532 . (m/2=352)

3

(3) Axd 3 : FFE 29

‘ oTf O
/ \)_/:<
00— b

U=N Vi

o 0 \

% 2-2 O
y U

d

F70A 1-9(3.5 g, 0.010 mol)oll F7H] 2-2(2.8 g, 0.008 o) % L AAle] 1Az (2)e1M AHSE Fd
W o2 FAsle] <31FE 2> 4.2 g(FF 73%)S AUt

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s, 7.76/s, 7.62/s,
7.61/d, 7.45/m, 7.42/d, 7.38/m, 7.36/m, 7.33/d) 2H(7.79/d, 7.55/m, 7.52/d, 7.41/m, 1.85/s) 4H(7.51/m)

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

AAlel 30 skekE 39 A
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[0159]

[0160]
[0161]

[0162]

[0163]
[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]

SEE46] 10-1816810

(D Az 1 F3A 3-1] 4

o W
OH
Cron o Orsome —— o

3-bromonaphthalen-1-01(2.2 g, 0.010 mol)°ll phenyl boronic acid(1.4 g, 0.012 mol)E ¥al Ao 1-A|Z
o (2)oA AHgE Fdgk o R FAdste] <FHA 3-1> 1.6 g(5& 73%)S DA, (m/2=220)

(2) Az 2 @ F7HA 3-29 T4

*,w %

=24 3-1(2.2 g, 0.010 mol)ell trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol)E ¥l HAAd 2-A|Ze (2)dA] AL8H FLe PHPoz FAste] <FHA 3-2> 2.5 g(FF 710)&
A AT}, (m/2=352)

SOOI

1-8 3

Z7HA 1-8(6.0 g, 0.012 mol)ol Z=7FA] 3-2(3.5 g, 0.010 mol)E Y AAd 1-A|Zxd ()4 2188 A
wHo =z gt <gEE 3> 4.0 g¢(FE 70%)S BAC.

r°ﬁ'

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s, 7.76/s, 7.62/s,
7.61/d, 7.45/m, 7.42/d, 7.38/m, 7.36/m, 7.33/d) 2H(7.55/m, 7.41/m, 1.75/s) 4H(7.52/d, 7.51/m)

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

AAlel 4 0 BekE 49 A
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[0171]

[0172]
[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

SEE46 10-1816810

(1) Az 1@ T34 4-19] A4

w O Br
O Br O
o._.0
B HO

SOOI o
|

1-1

ZZHA 1-1(3.6 g, 0.012 mol)°l| 4-bromo—-2-iodonaphthalen-1-01(3.5 g, 0.010 mol)&E YL Ao 1-A|Zd
(2)el A AHed sdd o= sty <FHA 4-1 > 2.8 g (& 70%) S AT (m/z=400)

(2) Alzxd 2 @ T3 4-29] A4

Br
[0)

S

F7HA 4-1(4.0 g, 0.010 mol)S ¥ A 1-A 2] (3)olA 18" T3 FHoz At <54 4-2>
2.4 g (58 58%)2 LAt (m/2=409)

(3) Az 3 1 A 4-39] A

) O

42 43

FHA 4-2(4.1 g, 0.010 mol)& ¥ AAld 1-Axe] (4)olA AgH T3 PHoz FAst <FIHA 4-3>
3.2 g(5& 820539 (m/2=395)

(4) Az 4 @ FHA 4-42 A4

% Br I _Br

43 44

%’— Al 4-3(4.0 g, 0.010 mol)S YaL AAJo] 1-A|Zd] (5 AMSH L3 Hoz At <F7HA 4-3>
g (% 619753t (n/z=423)

N
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[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

SE=E9 10-1816810
(5) A|Zd 5 FIHA 4-59] A
P 20
(L Oreom — )
0 900

44 4.5

A 4-4(4.2 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E YWiL AAo 1-A|ZFd (2)o]A] A}
L8 sdsgt Ho R At <FIHA 4-5> 3.1 g (& 73%)S AATE. (m/2=420)

(6) AZxd : A 4-69] A
45
46
=743 4-5(4.2 g, 0.010 mol)ell N-bromosuccinimide(1.8 g, 0.010 mol)E gL AAd] 1-A|Zo (7)A A&
H Tde wHow A <FIHA 4-6> 2.1 g (FF 4298 AU, (m/2=499)

(7) Az 7 @ FHA 4-72] A

»
e gESSe o‘:

\

B

4.7

A 4-6(5.0 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y¥WiL Al 1-AZo (1)A
}%E TUS WHO R <FHA| 4-7> 3.9 g(FE& 71%) FSIATE. (m/2=546)

(8) Azx=ef 8 : 8§ 49 T4

a0 - OA I
—_—
g
g - o
4-7



[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

SE546] 10-1816810

Al 4-7(5.5 g, 0.010 mol)ol =71A] 2-2(2.8 g, 0.008 mol)E YWl AAd 1-A|Zxd (2)o]A A1¢d 9
W oz gale] <3 EE 4> 4.5 g(58 72%9)S LAt

o ofN

H-NMR (200MHz, CDCls):& ppm, 1H(8.55/d, 8.52/d, 8.18/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s,

7.76/s, 7.63/s, 7.61/d, 7.54/m, 7.52/m, 7.45/m, 7.38/m, 7.36/m) 2H(7.55/m, 7.41/m, 1.98/s) 4H(7.79/d,
7.51/m)

LC/NS: m/z=623 [(M+1)']

SOCENRVe, 2

.B<
g O
4-7 5

#7204 4-7(5.5 g, 0.010 mol)°ll bromobenzene(1.3 g, 0.008 mol)E Qi Aol 1-Aze] (2)d4 AHgd &
g o R FAste] <sh3hE 5> 3.8 g(FE TTh) S AUt

H-NVR (200MHz, CDCly): & ppm, 1H(8.52/d, 8.18/d, 8.01/d, 7.88/d, 7.87/d, 7.63/s, 7.61/d, 7.54/m,
7.52/m, 7.45/m, 7.38/m, 7.36/m) 2H(7.79/d, 7.52/d, 7.41/m, 1.98/s) 4H(7.51/m)

LC/NS: m/z= 497[ (M+1)']

B\
0]

o

J
74 4-7(5.5 g, 0.010 mol)el 2-(4-bromophenyl)naphthalene(2.3 g, 0.008 mol)E ¥iL AA]d 1-A|ZFd
(2)el A AREH A3 o FAste] <sIHE 6> 4.2 g(F& 67%9) = EAUTt.
H-NMR (200MHz, CDCls): & ppm, 1H(8.52/d, 8.18/d, 8.01/d, 7.92/d, 7.88/d, 7.87/d, 7.73/d, 7.63/s,

7.61/d, 7.58/d, 7.54/m, 7.52/m, 7.45/m, 7.41/m, 7.38/m, 7.36/m) 2H(8.00/d, 7.79/d, 7.59/m, 7.51/m,
1.98/s) 4H(7.25/d)
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[0208]

[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

SEE46 10-1816810

LC/NS: m/z= 623[ (M+1)']

4-4 741

A 4-4(4.2 g, 0.010 mol)ell 9,9-dimethyl-9H-fluoren-2-ylboronic acid (2.9 g, 0.012 mol)E& ¥ 4]
| 1-Alze (2)0M A Tl WHes Hdste] <T A 7-1> 3.9 g (& 73%)& AT (n/2=536)

2

(2) Az 2 @ FHA 729 A

N
R
~

= -1(5.4 g, 0.010 mol)°ll N-bromosuccinimide(1.8 g, 0.010 mol)E 2ir AAd 1-A =z (7)oA] A&
H st oz At <F7HA 7-2> 2.6 g (& 42%)S DA} (m/2z=615)

(3) Az 3 : A 7-39] A

| 7-2(6.2 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012mol)E YL AA o 1-#A|Zo] (1)A A}
H T WHoZ <A 7-3> 4.8 g(FF 73%) 53T, (n/2=662)
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

SEE46 10-1816810

(4) Alzel 4 @ shgh= 79 4

O oTf

@ Ay

99® s
+

B

/}_{\ 2-2

7-3

=

A
PN

ZHA] 7-3(6.6 g, 0.010 mol)ell &7+ 2-2(2.8 g, 0.008 mol)E EiL AAld 1-A|Fd (2)oA Aled &Y
W o 7 etAsle] <3SHE 7> 5.0 g(5S 68%)S ATt

o O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.52/d, 8.18/d, 8.08/d, 8.01/d, 7.93/d, 7.88/d, 7.85/s,

7.77/s, 7.76/s, 7.61/d, 7.55/d, 7.54/m, 7.52/m, 7.45/m, 7.41/m, 7.36/m, 7.28/m) 2H(7.87/d, 7.79/d,
7.63/s, 7.55/m, 7.51/m, 7.38/m, 1.98/s, 1.72/s)

LC/NS: m/z= 7390 (M+1) ]

Aol 8 ¢ BHekE 89 #A

(1) Aze] 10 FHA 8-1¢] 4

o._.0 Br %O Br
B
. |OO -
HO

SOOI
| I

1-1

=744 1-1(3.6 g, 0.012 mol)ol 3-bromo-10-iodophenanthren-9-0l1(4.0 g, 0.010 mol)E YL AA o] 1-A|Z4]
(2)oll A AlgH L3t WHo R At <FHA 8-1 > 2.9 g (7F 64%)S AU . (m/z=449)

(2) Az 2 @ FHA 8-29] A

e
HO

8-1

8-2

FZHA 8-1(4.5 g, 0.010 mol)& ¥ HAld 1-Axe] (3)odA] AHgH T3 PHo=z FAste] <F3HA 8-2>
2.7 g (78 58%)S AAT}t. (m/z=459)
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[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

[0241]

[0242]

SEE46 10-1816810

(3) Az 3 : F7A 8-3¢9] A

O Br %e Br
o] ‘OO ‘

8-2 8-3
FZHA 8-2(4.6 g, 0.010 mol)S ¥ HAld 1-Axe] (4)olA] AHgH T3 PHo= FAste] <F3HA 8-3>
3.9 g (58 880553 tt (m/z=445)
(4) Az 4 1 A 8-49] A
OOO § OOO !
8-3 8-4
Hdste] <ZF7HA 8-4>

Z74A) 8-3(4.5 g, 0.010 mol)& ¥ AAd 1-AZFd] (5 AHgH A3 whyow
3.2 g (& 67%) 5539t (m/2z=473)

(5) Az 5 FA 8-59] A

%O o O O
LT O — e

8-4 8-5
ZZA 8-4(4.7 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E YL AAo 1-A|ZFd (2)o]A] A}
L8 FU3 o g At <F7HA 8-5> 3.4 g(5F 73%)S LA (m/2=470)

(6) Az 6 1 A 8-69 A

Br

8-5
8-6
Al 8-5(4.2 g, 0.010 mol)oll N-bromosuccinimide(1.8 g, 0.010 mol)E Y1 AA|d| 1-A|Zd] (7)oA A&
¥ FUs o R st <FHA 8-6> 2.5 g (& 45%)S AT}, (n/z=549)
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[0243]

[0244]
[0245]

[0246]

[0247]
[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

S=5061 10-1816810
(7) Alzel 7 0 S04 8-79 94
O O (
‘ et ‘OO
20e " 94

\

Br .B<
8-6 %
8-7

=744 8-6(5.5 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y¥WiL Al 1-AZo (1)A
ALgE TS WO R <FIHA 8-7> 4.5 g(5& 75%) 53, (m/2z=596)

(8) Az 8 : sheh= 89 4

OOO "

B

H
/—\
\J
22

Z70A) 8-7(6.0 g, 0.010 mol)oll &4 2-2(2.8 g, 0.008 mol)E Y AAd 1-AZd (2)oA Aed =d
wHo =z shgdste] <3EE 8> 4.8 g(F& 72%0)S LTt

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.93/d, 8.55/d, 8.18/d, 8.12/d, 8.08/d, 8.04/d, 8.01/d,

7.87/d, 7.85/s, 7.82/m, 7.76/s, 7.61/d, 7.45/m, 7.38/m, 7.36/m) 2H(7.88/d, 7.79/d, 7.52/d, 7.41/m,
1.98/s) 4H(7.51/m)

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

AAlel 9 1 skekE 99 A

(D Azl 1 T4 9-19] &4

9-1

1,8-dibromoanthracene(3.4 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥iL AAd 1-A%
o (DollM ALgd T3 oz <F7hA| 9-1> 2.8 g(5873%) F53 k. (n/2=383)
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[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

SEE46 10-1816810

(2) Az 2 @ FHA 9-29] A

Oo._ .0
B Br HO
+
SOOI (X
|

9-2

A 9-1(4.6 g, 0.012 mol)ell 2-iodophenol(2.2 g, 0.010 mol)E 21 AA G 1-AZxd (2)A ALE =
gt Wb o 2 FAdsle] <F7HA] 9-2> 2.4 g (8 70%) S AUt (m/2=349)

w ofN

(3) Az 3 : A 9-39] A

o
Br HO Br ,

9-2 9-3

-0
|
-0

%— Al 9-2(4.0 g, 0.010 mol)S YaL AAJo] 1-A|Zd] (3)olA AFEHE L3 HHoz At <F7HA 9-3>
g (& 55%) S AATt. (m/2=359)

N

(4) Azl 4 @ FA 9-49] A

%— FA 9-3(3.6 g, 0.010 mol)= HFaL AAld] 1-Alxd (4)o4 AH&d A3 WHom gAdsto] <A 9-4>
g (78 86%)F538H3Ath (m/2=345)

CAJ

(5) Az 5 FA 9-5¢9] A

Br

9-4 95

W
2

FA 9-4(3.5 g, 0.010 moD) € Wi AN 1Azl ()M AHgR FAT Woz P T 95>
3 g (& 61%)F 5330t (n/2=373)

N
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[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]
[0278]

[0279]

SEE46] 10-1816810

(6) Az 6 : F7HA 9-69]

Br ‘ o o)
N /
+ /B_B\ -
2 o o

9-5 9-6

]
o,

=74 9-5(3.7 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y¥WiL Al 1-AZo (1)A
AHgE FAE WHo R <FIHA 9-6> 2.8 g(5& 66%) 53T, (m/2z=420)

(7) Az 7 @ T34 9-7¢] A4

3.0 (e
Oo._.O
B
Br Br e
0 QQ

9-6 9-7

e
_)&
©

= -6(4.2 g, 0.010 mol)°ll 1,4-dibromobenzene(1.9 g, 0.008 mol)E 2B A4 1-A|Zd (2)o]A A&
H BY3 MHoR <EF70A 9-7> 3.2 ¢(F8 71%) FE5FFTE. (n/2z=449)

(8) Az 8

S et — G%

9-8

ofy
N

¢

HA] 9-82] &4

gt

=24 9-7(4.5 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y¥WiL Al 1-AZo (1)A
AL BDE W o R <F7hA| 9-8> 3.5 g(5& 71%) FEEATF. (n/2z=497)

(9) Az sHE 99 A4
/
7 WG oTf 7\
ORYaeS 29 = V
S SN . = )_Aﬁ
<>\—/( = ¥ ) <H NI \// Y
&) 7 [y =
W I\
2-2
9-8 9

Z7H4 9-8(5.0 g, 0.010 mol)oll =7FA] 2-2(2.8 g, 0.008 mol)E Y3 AAd 1-A|Z ()4 A2 A
s W o= Aty <3HeE 9> 3.6 g(5& 63%)S It

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.45/m, 7.42/m) 2H(7.79/d, 7.55/m, 7.51/m, 7.33/m, 1.85/s) 4H(7.25/d)
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[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]

[0287]

[0288]

[0289]
[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

SEE46] 10-1816810

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

AAld 10 ¢ 3HEHE 109 $A4

(1) Az 1 : 3= 109 A

O O ?ﬂ %@
g ' {f/<:izi_>

/7
10

9-8

Z70A) 9-8(5.0 g, 0.010 mol)®l 2-bromo-9,9-dimethyl-9H-f luorene(2.2 g, 0.008 mol)E i1 AAd 1-A %
o (2)dlA AMSE U wHo R At <FRHE 10> 3.9 g(FE 69%) S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.15/s, 7.93/d, 7.87/d, 7.84/d, 7.77/s, 7.71/d, 7.63/d, 7.61/d,
7.60/d, 7.55/d, 7.45/m, 7.42/m, 7.38/m, 7.36/d, 7.28/m) 2H(7.33/m, 1.85/s, 1.72/s) 4H(7.25/d)

LC/NS: m/z=563[ (M+1)']

—_
O =\ </i\\ﬁ/\_>/_\\ )
8o, a4 O
_ : r—\ . \ \_/
) s ey [
/ = \ 7/ N\ 7/
N/ N\ 7 11
9-8
F704 9-8(5.0 g, 0.010 mol)el 4-bromopyrene(2.2 g, 0.008 mol)E ¥i AAle] 1-Alze] (2)o]H AHEH &
gk W o7 FAste] <3FHE 11> 4.1 g(5% 71%) S AUt

H-NMR (200MHz, CDCls): & oppm, 1H(8.15/s, 7.93/s, 7.87/d, 7.84/s, 7.84/d, 7.61/d, 7.60/d, 7.45/m,
7.42/m, 7.36/d)

LC/MS: m/z=571[ (M+1)']

AAlel 12 ¢ ShekE 129) 94

(1) Az 1 : 32 129 A

@
Y =
aneses =~ = J%i@
%;ﬁ BN\ —
<\ / * \d\
\ //"2\://\ \ WS

9-8

=72k 9-8(5.0 g, 0.010 mol)ell 5-bromo-7,7-dimethyl-7H-benzolclfluorene (2.6 g, 0.008 mol)E ¥ A
of 1-Alze] (2)0lX AHgE Fdd oz FAste] <stPE 12> 4.0 g(F& 65%)< AT

H-NMR (200MHz, CDCl;): & ppm, 1H(8.56/d, 8.52/d, 8.15/s, 8.09/d, 7.99/s, 7.87/d, 7.60/d, 7.54/m,
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[0298]

[0299]

[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

[0309]

[0310]

[0311]

SsE56 10-1816810
7.51/m, 7.45/m, 7.44/m, 7.42/m, 7.36/d, 7.24/m) 2H(7.71/d, 7.61/d, 7.33/m, 1.85/s, 1.78/s) 4H(7.25/d)

LC/MS: m/z=613[ (M+1)']

AAd 13 ¢3S 139 @A
(1) Az 1 S04 13-09) A

HQ, TfO

S O

130

4-bromonaphthalen-2-01(2.2 g, 0.010 mol)o] trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol),
pyridine(1.0 g, 0.013 mol)E YWiL AAld] 2-zZd] (2)o4 AMEE TdS PHoR PAst F3HA] 13-0
2.6 g(5& 75%) = AAT. (n/2=353)

(2) Az 2 @ A 13-19] &4

06 13-0 13-1

ZHA 9-6(4.2 g, 0.010 mol), =74 13-0(2.8 g, 0.008 mol)E Y1 AAd 1-A|x (2)dA4 A1¢H 5
WH o R <F7HAl 13-1> 3.7 g(F& 74%) 533, (m/z=499)

rot ﬁN

R e O
AV 00

A 13-1(4.5 g, 0.010 mol)oll naphthalen-l-ylboronic acid(2.1 g, 0.012 mol)E ¥ AAd 1-A %4
(2)ell M AHeE FL3 o R <3lgHE 13> 3.9 g(F872%) F53 3t

H-NMR (200MHz, CDCl;): & ppm, 1H(8.42/d, 8.15/s, 8.04/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.60/d, 7.45/m, 7.42/m, 7.36/d) 2H(8.55/d, 8.08/d, 7.61/d, 7.33/m, 1.85/s) 4H(7.55/m)

LC/MS: m/z=547[ (M+1)']

A 14 : 3FE 149 A
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SEE46 10-1816810

[0312] (1) Az 1 3= 149

bl

%
5 D P
r
ane! 5 L
Q Q (HO)2BAQ7D Q O D
+
Q.O o ® &) o
-0

[0313] 14
[0314] =3 13-1(4.5 g, 0.010 mol)ell phenyl boronlc acid(1.5 g, 0.012 mol)E ¥iL AAo 1-#A|Zd (2)oM A}
5 Hd3 o Z <3 gE 14> 3.9 g(58 78%) 5389},

[0315] H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/d, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.45/m, 7.42/m, 7.36/d) 2H(7.55/m, 7.33/m, 1.85/s)

[0316] LC/NS: m/z=502[ (M+1)']
[0317] AA 15 @ 3gE 159 A
[0318] (1) Azd 1 : 33% 159 34

O (HO),B - O O
2 TN
®
134 O O
[0319] 15

[0320] 74 13-1(4.5 g, 0.010 mol)®l| 3,5-dimethylphenylboronic acid(1.8 g, 0.012 mol)E B AA o 1-A|Zd
(2)d A AHeE s WHoR <33E 15> 3.8 g(F&73%0) 53t

[0321] H-NMR (200MHz, CDCls;): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.76/s, 7.71/d, 7.61/d,
7.60/d, 7.55/m, 7.45/m, 7.42/m, 7.36/d, 7.31/s) 2H(7.84/d, 7.60/s, 7.33/m, 2.34/s, 1.85/s)

[0322] LC/NS: m/2=526[ (M+1)']
[0323] Al 16 0 3FE 169 FA
[0324] (1) Azd 1 33E 169 §4

Br
0Ch
O . (HO)ZBQ - Q OQ
o L))

[0325] 16

[0326] =24 13-1(4.5 g, 0.010 mol)ol 3,5-difluorophenylboronic acid(1.9 g, 0.012 mol)E dir AA]o] 1-A|Zd]
(2)ollA Alg¥ g WHoz <33tE 16> 4.1 g(F&76%) F53F3iTt.
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[0327]

[0328]

[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]

SE546] 10-1816810

H-NMR (200MHz, CDCls):& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.76/s,

7.60/d, 7.55/d, 7.45/m, 7.42/m, 7.36/d, 6.64/s) 2H(7.55/m, 7.33/m, 7.29/d, 1.85/s)

LC/NS: m/z=533[ (M+1)']
A 17 ¢ 3EE 179 4

w o S O
§ ) . ’
0.0 H O)ZB §.:“

17

=24 13-1(4.5 g, 0.010 mol)el naphthalen—2-ylboronic acid(2.1 g, 0.012 mol)E ¥
(2)ollA Al8¥ st WHo=E <33tE 17> 4.3 g(F& 78%) T533 ).

H-NMR (200MHz, CDCls):& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.92/d, 7.87/d, 7.85/s,

7.71/d, 7.61/d, 7.60/d, 7.58/d, 7.42/m) 2H(8.00/d, 7.59/m, 7.55/m, 7.33/m, 1.85/s)

LC/MS: m/z=547[ (M+1)']

Al 18 ¢ BkekE 189) 4

(1) Azd 1 : 33E 189 A4
Br \/S:\
7\ 7N
( )ﬂ\ Vi \> — N/
(HO)ZBA<\J}*Si\* am =
>*J — W
<\ />—/\\ Vi 2;;/{/\ .5 \:/
N
_ /N N\
13-1 W,

ZZHA] 13-1(4.5 g, 0.010 mol)oll 4-(trimethylsilyl)phenylboronic acid(2.3 g, 0.012 mol)& ¥
1-

Az (2)4 AHEE FUE PHoR <85E 18> 3.5 g(F& 62%) 53T}
H-NMR (200MHz, CDCl;): 8 ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s,

7.61/d, 7.60/d, 7.42/m) 2H(7.77/d, 7.55/m, 7.46/d, 7.33/m, 1.85/s) 3H(0.25/s)

7.84/d,

LC/NS: m/z=569[ (M+1)']

AAlel 19 ¢ skekE 199 94
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7.71/d,

7.84/d,

7.76/s,

7.61/d,

A 1-A| Z <

7.76/s,

AN ]

7.71/d,



[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

[0353]

[0354]

[0355]
[0356]

SEE46] 10-1816810

(1) Az 1 T2 199

%
o,

O. Q +(HO)ZBW — O Q
13-1 19

Z=7rA 13-1(4.5 g, 0.010 mol)ol 4-tert-butylphenylboronic acid(2.1 g, 0.012 mol)E EiL Ao 1-A|Fd]
(2)d A AHeE s WHoR <33E 19> 4.1 g(5F874%) 53Ut

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.42/m) 2H(7.55/m, 7.38/d, 7.37/d, 7.33/m, 1.85/s) 3H(1.35/s)

LC/MS: m/z=553[ (M+1) ]

Ao 20 @ shghE 209 4
(D) Alzel 1 3hgh= 209 94

NC,

yon
Br

Q O NC
Q Q +(HO)ZBQ 4> OQ

Q.O N 8.0

13-1 20

=24 13-1(4.5 g, 0.010 mol)ell 3,5-diisocyanophenylboronic acid (2.1 g, 0.012 mol)E gL Ao 1-A
Zof (2)oA] AHEHE e WHoE <SIjtE 20> 3.7 g(F& 67%) TS5

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.47/s, 7.42/m) 2H(8.01/s, 7.55/m, 7.33/m, 1.85/s)

LC/NS: m/2=547 [(M+1)']

A 21 @ 3FE 219 A

(1) Az 1 : 32 219 A

Oy Q F
O Q . (HO)&‘Q Q

131
21

Z=7rA 13-1(4.5 g, 0.010 mol)el perfluorophenylboronic acid(2.5 g, 0.012 mol)E ¥ i AAld 1-A|Zd]
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[0357]

[0358]

[0359]

[0360]

[0361]
[0362]

[0363]

[0364]
[0365]

[0366]

[0367]

[0368]

[0369]

[0370]
[0371]

SE546 10-1816810

(2)elM AHH sdd YHoR <3 21> 3.7 g(5+& 63%) F5skt
H-NMR (200MHz, CDCls): 6 ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.42/m) 2H(7.55/m, 7.33/m, 1.85/s)

LC/MS: m/z=587[ (M+1)']

AAle] 22 1 BFehE 229 §A4

(1) Az 1@ T34 22-19] 44

221

Z74) 9-6(4.2 g, 0.010 mol)ol 1,4-dibromonaphthalene(2.3 g, 0.008 mol) & Wil AAle] 1-A x| (2)0] A
2185 Hgs W oz <E7hA] 22-1> 3.7 g(5& 74%) FE3FATE. (m/2z500)

(2) Az 2 : T2 220] A

O
OO ) )
oy - O sSale
-0 -0

22

2241

=24 22-1(5.0 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)E ¥ i AAld 1-#|Zd]
(2)l A AMeH TUS YHoR <FF=E 22> 3.4 g(5F 630 T533lH.

H-NMR (200MHz, CDCl;): & ppm, 1H(8.42/d, 8.15/s, 8.08/d, 8.04/d, 7.87/d, 7.84/d, 7.71/d, 7.60/d,
7.45/m, 7.42/m) 2H(8.01/d, 7.61/d, 7.33/m, 1.85/s) 3H(8.55/d) 4H(7.55/m)

LC/MS: m/z=547[ (M+1)']

R //ﬁ\

</ > - oy —\
N =\ a —
7ON — \ /N7
C oy — e
<, \ (HO)B— > - M—X\’
p :// >’_\ + N4 ) /:\
/ \ S \\ /,>’\\ />
<\ /—(Uz N/ N7/

0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E ¥al AAd 1-A|Zo (2)o]A A}
2 <FPE 23> 3.7 g(FF 74%) 533

lo %
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[0372]

[0373]

[0374]

[0375]

[0376]
[0377]

[0378]

[0379]
[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

SE546] 10-1816810

H-NMR (200MHz, CDCl;): & ppm, 1H(8.15/s, 7.87/d, 7.84/d, 7.71/d, 7.61/d, 7.60/d, 7.45/m, 7.42/m,
7.41/m, 7.36/d) 2H(8.55/d, 8.01/d, 7.79/d, 7.55/m, 7.51/m, 7.33/m, 1.85/s)

LC/NS: m/z=497[ (M+1)']

AN 24 : 3IAE 249 A

(D) Azd 1 S04 24-19] 94

=743 9-6(4.2 g, 0.010 mol)ell N-bromosuccinimide(1.8 g, 0.010 mol)E gL AAd] 1-A|Zo (7)A A&
H Tdd wHo= At <FIHA 24-1> 2.6 ¢ (& 52%)S At (m/2=499)

(2) Az 2 1 A 24-29] TA

O._.0 ‘

B

NSO —— o 98 e
Br '

24-2

) 0 g, 0.010 mol)°l phenyl boronic acid(1.4 g, 0.012 mol)E Y AAd 1-A|ZFd (2)o]4] A}
T3 o7 <F7HA| 24-2> 3.5 g(5& 71%) 53R T (n/2=496)

(3) Az 3 : FIHA 24-39] 34

o/
) / — /
i \:/#.B‘o:@ Br—<\\—>_Br \ﬂ
4 \ /\\ ﬁ + 7
== <;>4 )

\

g, 0.010 mol)ol 1,4-dibromobenzene(1.9 g, 0.008 mol)E EiL AAd 1-#A|Zd] (2)o]A A}
OS2 <FZA| 24-3> 3.8 g(5& 73%) FE3HATF. (n/2=525)

24-3 24
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[0386]

[0387]

[0388]

[0389]

[0390]

[0391]
[0392]

[0393]

[0394]

[0395]

[0396]

[0397]
[0398]

[0399]

[0400]

[0401]

[0402]

SEE46] 10-1816810

Eds
&

N}

4-3(5.3 g, 0.010 mol)®l pyren-4-ylboronic acid(3.0 g, 0.012 mol)E ¥ AAld 1-AFd] (2)0l]A
g W o R <3 FE 24> 4.7 g(F& 73%) FE3AT)

2 ofy
o 2

H-NMR (200MHz, CDCl;): & ppm, 1H(7.93/s, 7.87/d, 7.84/d, 7.71/m, 7.61/d, 7.60/d, 7.45/m, 7.42/m,
7.41/m, 7.36/d) 2H(8.12/d, 7.88/m, 7.82/d, 7.71/d, 7.52/d, 7.51/m, 7.33/m, 1.85/s) 4H(7.25/d)

LC/MS: m/z=647[ (M+1)']

Aol 25 ¢ shekE 259 44

AL A

of 1-#l x4 (2)01]/‘1 *}%% TUE “o“?.:ﬂii <&tz 25> 4.9 g(5& 76% -rqo}‘iiﬁk

H-NMR (200MHz, CDCl;): & ppm, 1H(7.93/d, 7.87/d, 7.84/d, 7.77/s, 7.71/d, 7.63/d, 7.61/d, 7.60/d,

7.55/d, 7.45/m, 7.42/m, 7.41/m, 7.38/m, 7.36/d, 7.28/m) 2H(7.52/d, 7.51/m, 7.33/m, 1.85/s, 1.72/s)
4H(7.25/d)

LC/MS: m/z=639[ (M+1)]

AAlel 26 @ BFehE 269 A

(1) Az 1@ T34 26-12] 94

— / <

7P N =

<*%B\oj’“‘ Br4< />*Br </~\HM/)—BF
TN NI ) N O

—\_ /) oy A==
>——< =\ \\_/// \:
242 26-1

=2rA 24-2(5.0 g, 0.010 mol)el 1,4- dlbromonaphthalene(Z 3 g, 0.008 mol)E Y AAld 1-A|ZFd (2)lA]
ALEE T WHoZ <FIHAl 26-1> 4.3 g(5&T75% 53ttt (m/2=575)

(2) Az 2 : 3JTE 262 A

8

Hﬁ o _
&H\\ / R W
0 A\

26-1

=744 26-1(5.8 g, 0.010 mol)ol naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)ES ¥ i AAld 1-A|Zd]
(2)ol A AH-&H FLe WHORE <SFE 26> 4.7 g(F& 75%) TS5t

H-NMR (200MHz, CDCl;): & ppm, 1H(8.42/d, 8.08/d, 8.04/d, 7.87/d, 7.84/d, 7.71/d, 7.60/d, 7.45/m,
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[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0409]

[0410]

[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

7.42/m, 7.36/d) 2H(8.01/d, 7.61/d, 7.52/d, 7.51/m,

LC/MS: m/z=623[ (M+1)']

Aol 27 ¢ shghE 279 @A

(1) Azl 1 : 3FE 279 A4
V/ZERN
4 )
e o)
8 pa - 7N\
N4 =

SEE46] 10-1816810

7.33/m, 1.85/s) 3H(8.55/d) 4H(7.55/m)

7N
7N /= )
<\/_\ \_/ \_}
\ 7/

=N
N/ N\

27

ZZHA 26-1(5.8 g, 0.010 mol)ol phenyl boronic acid(1.4 g, 0.012 mol)E Yir Ao 1-A|Zd] (2)o]A A}
S8 59 o R <EFHE 27> 4.1 g(FF& 71%) FS53EHSIT.
H-NMR (200MHz, CDCls): & ppm, 1H(7.87/d, 7.84/d, 7.71/d, 7.61/d, 7.60/d, 7.45/m, 7.42/m, 7.36/d)

2H(8.55/d, 8.01/d, 7.79/d, 7.55/m, 7.41/m, 7.33/m,

LC/MS: m/z=572[ (M+1) ]

Ao 28 : shghE 289 A

1.85/s) 4H(7.51/m)

(D Azxd 1 54 28-19 34
<
TfO 7N/
N S m A
N/ Br /—\\z—a\/\>——<f—\v_ \:>
VR \—/ >\__< —
N/ &\Jﬁ%g/

13-0

|
%%2i<vﬁﬂ2&p4igﬁﬁfn%

e

< 7N\ /\h \
</:\\>—_4'\'/ A \_<_ + (HO)ZB_<\\ /> -
— ‘D L

e, -

, F70A) 13-0(2.8 g, 0.008 mol)E ¥iL AAl4
FESATE. (m/2=576)

281

1-AZd (2)oA- AHgd S

/_j>—<§

{i:>~4<

Q /*“\44>

28

=24 28-1(5.8 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)E YL AAld 1-#|Zd]

(2)ell M AH8d FLd

H-NMR (200MHz, CDCls;): & ppm, 1H(8.42/d,

8.04/d,

WO R <3l 28> 4.6 g(57874%) TSI

7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d, 7.61/d,

7.60/d, 7.45/m, 7.42/m, 7.41/m, 7.36/d) 2H(8.55/d, 8.08/d, 7.52/d, 7.51/m, 7.33/m, 1.85/s) 4H(7.55/m)
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SEE46 10-1816810

[0418] LC/NS: m/z=623[ (M+1)']
[0419] AAlel 29 @ sHekE 299 4
[0420] (1) Alze] 1 F3A 29-19] 344

/O
’ OO
Q o] ©
+ AY 7/ —_—
Ty &
0o 7 50

N

[0421] 97 201
[0422] F7H4 9-7(4.5 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)Z Par Ao 1-A| =] (1)ol]A
ALEE BUE WMo R <F7HA 29-1> 3.5 g(F& 71%) TSRl (m/z=497)

[0423] (2) Alze] 2 @ F3A 29-29] A
\>—<\ /)—Bo:.t /_<0Tf Q‘«:)%C@
s o — & o
0 > Ho ©
\_/ Van Wi
29-1 22
[0424] 22
[0425] =704 29-1(5.0 g, 0.010 mol)oll F7HA] 2-2(2.8 g, 0.008 mol)E Y AA o 1-A|Zd (2)AA ALgE TY
gk o R At <FIHA 29-2> 4.1 g(FE 71%)S AT (m/z=572)

[0426] (3) Az 3 : F3HA 29-39] 34
[0427] 29-2 293
[0428] F7HA 29-2(5.7 g, 0.010 mol)el N-bromosuccinimide(3.6 g 0.020 mo)E ¥ HAAle 1-Azxd (7)olA A}
S5 TS o R Aol <FHA| 29-3> 2.3 g (& 32%0)S AU, (m/2=730)
[0429] (4) Az 4 : 3} 299 A
() 7\ ")
<O~ \ um@ )
7NN . & )-BoH, —
S >—\ \_/ 7 N
\\—< — 7N H \:>
Br——ﬁy\ij =/ \_)
[0430] 293 ®
[0431] =704 29-3(7.3 g, 0.010 mol)ol phenyl boronic ac1d(2 8 g, 0.024 mol)E Y AAd 1-A|Zxd (2)o]A At
S5 TS UHo R sl <3FE 29> 4.8 g(FF 66%)S DAL
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[0432]

[0433]

[0434]

[0435]

[0436]
[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
[0443]

SEE46 10-1816810

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.85/s, 7.76/s, 7.71/d, 7.66/d, 7.64/d,
7.36/d) 2H(7.67/d, 7.55/m, 7.33/m, 1.85/s) 3H(7.41/m) 4H(7.25/d) 6H(7.79/d, 7.51/m)

LC/MS: m/z=725[ (M+1)']

A 30 : 3FE 309 A

(1) Az 1 : S7A 30-19 &4

0.,-0 O Ho ! !
c 0D
SOOI 2

14 30-1
Z7H4 1-1(3.6 g, 0.012 mol)o] 10-iodophenanthren-9-01(3.2 g, 0.010 mol)E& YW1 AA]d] 1-AZd (2)o]A
AHeE BUd o g Aol <F31HA 30-1 > 2.6 g (58 70%)S ATt (m/2=370)

(2) Az 2 @ FIHA 30-29] FA

0 o I
o

1 )
90

301 30-2

FZHA 30-1(3.7 g, 0.010 mo)-& ¥l A 1-AZxd ()X AFEHE TLS oz st <FkA] 30-
2> 2.3 g(F& 61%)S A (m/2=380)

(3) Az 3 : F7A 30-39 TA

S

302 30-3

7004 30-2(3.8 g, 0.010 mol)S Par AAd 1-Azxe (4)o]4 A&
3> 2.9 g (& 80%) 53+t (m/2z=366)

i,
ot
e
rot
ok
e
[o
fr
el
oX,
ol
ol
2
A
ofy
)
24
wW
7
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[0444]

[0445]
[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]
[0455]

SEE46 10-1816810

(4) Az 4 : FIHA 30-49] FA

B2

30-3 304

i,
ot
e
rot
ok
e
[o
fr
o
oX,
ol
ol
2
A
ofy
)
24
wW
7

3 30-3(3.7 g, 0.010 mol)S ¥War AAld 1-A|Zd (5)oA4] A&
4> 2.3 g(& 59%) 753 tF (m/z=394)

(5) Azxd 5 FIHA 30-59 FA4

- o

30-4 305
Z=7rA 30-4(3.9 g, 0.010 mol)o] N-bromosuccinimide(1.8 g, 0.010 mol)E ¥ i AAld 1-A| o (7)o]4 A}
25 A3 W o g A3 <F7HA 30-5> 1.9 g (8 40%) S LU}, (m/z=473)

(6) Az 6 : T7A 30-69 A

o 4.0
+ /B_B\ I
U e 500

Br B«
o O

30-5
% 30-6

3 g, 0.010 mol)°ll bis(pinacolato)dibron(3.0 g, 0.012 mol) & YL AAd| 1-#AZ (1)A
TYUS W oB <FHA 30-6> 3.7 g(FE& 71%) FEIFAT. (m/2=520)

$ —~
90 &
OTf 7 7N\

NN

L/
‘ 7 Wan Y
coD - O —— R Q#QJ

I8 ) / N
%% s \47 <F\\
% 306 22 =/
30
ZZHA] 30-6(5.2 g, 0.010 mol)oll F7HA] 2-2(2.8 g, 0.008 mol)E ¥il AAld 1-A|Zd (2)oA AFEH 5L
3oz ghAste] <3ghE 30> 4.4 g(5& 73%)S AT
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[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]
[0467]

[0468]

[0469]
[0470]

SEE46 10-1816810
H-NMR (200MHz, CDCls;): & ppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s, 7.76/s, 7.61/d,
7.45/m, 7.41/m, 7.38/m, 7.36/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.79/d, 7.55/m, 7.51/m, 1.98/s)

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

AAld 31 ¢ 8eHE 319 $A4

(D) Alze] 1 shet

4 o

‘ _ &) ) —
O oD R A0
I . \L_\ AN

31

319 34

i

A 30-6(5.2 g, 0.010 mol)el 2-(4- bromophenyl)naphthalene(2 3 g, 0.008 mol)E ¥iL AAld 1-A %]
(2)ell A AHEE dF o skl <8HehE 31> 3.8 g(F& 64%)2 AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.01/d, 7.92/d, 7.88/d, 7.87/d, 7.73/d, 7.61/d, 7.58/d, 7.45/m,
7.38/m, 7.36/m) 2H(8.93/d, 8.12/d, 8.00/d, 7.88/m, 7.82/m, 7.59/m, 1.98/s) 4H(7.25/d)

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

Al 32 1 BhehE 329 94

(1) Az 1 FIHA 32-19] FA4

0. .0 HO I
B —_—
+
oo "
|

;_n

-1(3.6 g, 0.012 mol)oll 2-iodophenol(2.2 g, 0.010 mol)E Y¥Wil Ao 1-A|Zd (2)oA AFEH &
2 skl <FHA 32-1> 1.7 ¢ (575 64%)S AATH. (m/2=270)

o,
iy
z
L
10

(2) Alzd 2 @ F3HA) 32-29] A

B8~

32-2

F7HA 32-1(2.7 g, 0.010 mo)-& YL A 1-Azxd ()X AFEHE TLS oz 3Adste] <F kA 32-
2> 1.8 g (% 63%)<S AUt (n/2=280)
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]
[0479]

[0480]

[0481]

[0482]

SE£46 10-1816810

(3) Azl 3 : FIHA 32-39] A4

322 323

F7HA 32-2(2.8 g, 0.010 mol)& il AAd 1-AZd ()X ALEHE TUs oz Adste] <k 32-
3> 2.1 g (& 78%) 5539 (m/2=266)

(4) Alzd 4 @ T34 32-49] A4
323 324

FZHA 32-3(2.7 g, 0.010 mol)& il AAld 1-AZd (5)A ALEHE TUs oz Adste] <F kA 32-
4> 1.9 g (5 65%) 539k (m/2=294)

(5) Az 5 : FZHA 32-52] &A
324 325
Z=7rA) 32-4(2.9 g, 0.010 mol)o] N-bromosuccinimide(1.8 g, 0.010 mol)E ¥ i AAld 1-AZFZ (7)o]A A}

S5 TUS o R Al <FHA| 32-5> 1.6 g (& 4% S AU, (m/2=373)

(6) Az 6 : T7A 32-69 A

: . .
HO),B N
HaN Qii» Br HN Qii>

32-6

4-bromonaphthalen-1-amine(2.2 g, 0.010 mol)ol 3,5-dimethylphenylboronic acid(1.8 g, 0.012 mol)E il
AR 1-AZd (2)elA AMEE Tdg Wz FA3t <F7HA 32-6> 1.8 g(F& 73%) = VAT (m/2=247)
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[0483]

[0484]
[0485]

[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

SEE46] 10-1816810

(7) Az 7 @ FIEA 32-79] 4

32-7

=7+A) 32-6(2.5 g, 0.010 mol)ell 4-bromodibenzol[b,d]thiophene(2.6 g, 0.010 mol), Pd(dba),(0.5 g, 0.0005

mol), sodium-tert-butoxide(1.9 g, 0.020 mol), TOL 70 mLE ¥ il 95 TCollA 4|7t nwtale] wHS A TE. W
$ZE8 F H0 @ MCol =8 F AARZA(n-HEXANE : MC)3}o] <Z=7HA] 32-7> 3.3 g (77%) 55384t (n/2=429)

325 4 \% { \\/F
B N
= /
7/
32.7 &

Z7H4) 32-5(3.7 g, 0.010 mol)d Z7FA] 32-7(4.3 g, 0.010 mol)E Y1 AAo 32-A|Zo (7)NA AILH =
g3t W oz FAste] <3 eE 32> 5.4 g(F& 75%) S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.49/d, 8.45/d, 8.07/d, 8.01/d, 7.98/d, 7.88/d, 7.86/d, 7.81/d,

7.78/d, 7.71/d, 7.59/d, 7.54/m, 7.53/m, 7.52/m, 7.50/m, 7.44/m, 7.38/m, 7.36/m, 7.31/s, 7.27/m,
7.04/d, 6.86/d) 2H(7.60/s, 7.33/m, 2.34/s, 1.85/s)

LC/MS: m/z=722[ (M+1) ]

AAlel 33 1 BFehE 339 A

(1) Az 1 FIHA 33-19] FA4

[eXgpte} HO |
B —_—
+ O O O
"
|
331

1-1

XA 1-1(3.6 g, 0.012 mol)oll 2,4-di-tert-butyl-6-iodophenol(3.3 g, 0.010 mol)E @il AA]d 1-A| x4
(2)oll A 2188 TU3 WHo R FAgste] <F3HA] 33-1> 2.4 g (F 64%) S DATH. (m/2=382)
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[0495]

[0496]
[0497]

[0498]

[0499]
[0500]

[0501]

[0502]
[0503]

[0504]

[0505]
[0506]

SE546 10-1816810

(2) Az 2 @ FZHA 33-29] 4
X X
HO ’
332

F7HA 33-1(3.8 g, 0.010 mol)-& ¥l A 1-Azxd ()X AFEHE TLS oz 3Adste] <F kA 33-
2> 2.3 g (& 59%) S AAtt. (n/2=392)

(3) Alzd 3 FIHA 33-39] A

e

33-2 33-3

F7HA 33-2(3.9 g, 0.010 mol)& @il Ao 1-AZFd (4 AlEHE T3 Wyoz sl <F7HA 33-
3> 2.8 g (78 73%)F53FA T (m/2=378)

(4) Az 4 @ FA 33-49] FA
33-3 334

F7HA 33-3(3.8 g, 0.010 mol)& @il Ao 1-AZFd (5 AlEdE FUs Wyoz 3Adste] <F7HA 33-
4> 2.8 g (& 68%) 753t (m/z=406)

(5) Axd 5 FIHA 33-59 FA

Br

33-4 33-5

of
Y
N
w
N
=~

(4.1 g, 0.010 mol)ell N-bromosuccinimide(1.8 g, 0.010 mol)ZE EiL AAd 1-A|Z| (7)oA] A}
25 A3 Wy o g A3 <=7HA 4-5> 1.9 g (55 40%) S LU} (m/z=485)
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FHA 33-69] §A4

[0507] (6) AZxd 6 :
F Z
NH, NH
iy O
NH, NH
F
[0508] 336
[0509] 5-bromobenzene-1,3-diamine(1.8 g, 0.010 mol)°] 1-bromo—4-fluorobenzene (3 5 g, 0.020 ml)E Y AA
TUgh o R FAste] <FHAl 33-6> 2.8 g(F& 75%)S DAL, (m/2=375)

of 32-AZof (7)oA AHEH

[0510] (7) Azd 7 F3IHA 33-79] A
F

% R
- vom g
> &

AT 32-AZe (7)ellA

[0511] 336
[0512] ZZHA] 33-6(3.8 g, 0.010 mol)ell 4-bromobenzonitrile(3.6 g, 0.020 mol)E ¥ 2
AbSE Tds o R dste] <A 33-7> 4.1 g(5E 71%)S DAY (n/z=577)
[0513] (8) Az 8 : FZHA| 33-89] A
R
<Q <
N—Q\ \—CN LXN =\ o
Br—< o o/ \ A ~ N
// + BB i I = )
NJ\ )—CN /7o 07N \
N_<\ /CN
W, ~
Q\ /)
F >_/
337
[0514] 338
[0515] ZZHA] 33-7(5.8 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol) & ¥ AA]d] 1-A|Zd (1)A]
AMEE Y3 o R <FIHA 33-8> 4.6 g(FE 73%) S5, (n/2=625)
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[0516]

[0517]
[0518]

[0519]

[0520]

[0521]

[0522]

[0523]
[0524]

[0525]

[0526]
[0527]

SEE46] 10-1816810

(9) Az 9 @ 3E 339 TA

M~ F(.>:\
oe‘: Cwd T hg o
Br / /_\N % -/ e 7 <\_:>H L<N " en
335 M \_/ /:/ v
] 338 F>\J

33

Z7H4 33-5(4.9 g, 0.010 mol)o] Z7H4 33-8(7.5 g, 0.012 mol)E Y3 AAd 1-A|xd (A A1&H =
g3l W o= A3le] <3}FE 33> 3.5 g (& 61%)S LU},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.01/d, 7.88/d, 7.87/d, 7.74/s, 7.61/d, 7.45/m, 7.44/s, 7.38/m,
7.36/m, 5.73/s) 2H(6.25/s, 1.85/s) 4H(7.39/d, 6.99/d, 6.81/d, 6.61/d) 6H(1.35/s)

LC/MS: m/z=572[ (M+1) ]

Ao 34 ¢ 33E 349 A

(1) ;q zoq . } ] 34— 1/] tﬂ—/ﬂ
:/Br : _Br
Br
1-5 34-1

N
N
—

= -5(3.7 g, 0.010 mol)ol N-bromosuccinimide(1.8 g, 0.010 mol)E 21 Ao 1-AZF (7)NA A&
H 598 wo R At <F7H4 34-1> 1.5 g (8 33%)S DAk (n/2=452)

(2) Az 2 @ FIHA 34-29] FA

CN

ol 0o —
H,N e Q—m
F

4-aminobenzonitrile(1.2 g, 0.010 mol)e°l 4—br0m0—2—chlor0—1—fluorobenzene(2 1g, 0.010 m)E ¥ A
o 32-Alxe] (7)ol AHE FUT Loz Aol <T3HA 34-2> 1.8 g(5& 75%)S LA (n/2=246)
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[0528]

[0529]
[0530]

[0531]

[0532]
[0533]

[0534]

[0535]

[0536]

[0537]

[0538]
[0539]

SEE46] 10-1816810

(3) Az 3 1 F74A 34-39) A

CN CN

Hp R, HNC} e
F F

34-3

ZZHA] 34-2(2.5 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.0 g, 0.012 mol)E ¥ AA]d 1-A|Zd
(2)ell A AHEH Tds o R st <FIHA 34-3> 2.5 g (& 730)S AU (m/2=338)

(4) Az 4 @ 3hgh= 349 94

J 0
O O . HN>>:\\ Q . NC/O/ </ \

[
=z

, axe
¢ N > — — N 7
_> \_/ = S
Br \_\F 7 T\ /)*N 4 \>
NNy
344 343 \ /7 )N/

n

34

ZHA| 34-1(4.5 g, 0.010 mol)oll Z7FA] 34-3(6.8 g, 0.020 mol)E Y1 AAe 32-A| =z (7oA AFEH =
gk o2 At <3lgHE 34> 6.2 g(FE 64%)S AU

w ofN

H-NMR (200MHz, CDCl;): & ppm, 1H(8.01/d, 7.88/d, 7.59/d, 7.44/m, 7.38/m, 7.36/m, 7.11/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, 1.85/s) 4H(7.55/m, 7.39/d) 6H(6.81/d)

LC/NS: m/z=968[ (M+1)']

Al 35 ¢ BhekE 359 44

(D) Alze] 1 S3A 35-1¢] &4

dibenzol[b,d]thiophen-4-amine(2.0 g, 0.010 mol)ol 1-bromo-3,5-dimethylbenzene(1.9 g, 0.010 mol)=
AAjd 32-A o] (7)olM AMEHE I3 WHom FAste] <FIHA 35-1> 2.3 g(FE TH0)S
t}. (m/2=307)

M2 ol
32 K
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[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

SE55 10-1816810

(2) Az 2 ¢ 3= 359

i
o,

s N
S/ \—
<_<>—M//¥_Br ©>7 <ﬂ 8 ) N
\ /%lﬁ s Y _— '”%_l; J \\
o0 W S 4 -
\_/

}—(\ P =
N4 HN \
<>/ N (MH\L/
97 ):/
35
35-1

Al 9-7(4.5 g, 0.010 mol)ell Z=7+Al 35- 1(3 1 g, 0.010 mo)E ¥ HAld 32-#A|Ze] (7)oA AHEH &
A3 o7 grAdEte] <3gE 35> 4.8 g(FE 71%)S AU,

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.15/s, 7.98/d, 7.87/d, 7.84/d, 7.81/d, 7.71/d, 7.61/d,

7.60/d, 7.52/m, 7.50/m, 7.45/m, 7.42/m, 7.36/d, 7.27/m, 6.86/d, 6.71/s) 2H(7.54/d, 7.33/m, 6.69/d,
6.36/d, 2.34/s, 1.85/s)

LC/NS: m/z=672[ (M+1)]

o
e

2E ARE 5t 7] AT FLA Az

fol

oAb el 10 shekE

—

(e} = 5 =
S WEFFY JF EF

[T02 #8 3 F87]1# Yo CuPcE 80 nm, a-NPDE 30 mmE A3k & <33E 1> + <33E B> 695 =33}
o] 25 nm, T&%% 0.1 m/secE A3 S AlgsS 40 nm, LiFS 1 nm, Al 120 mme] A2 A 93Ee] f7]
A Fa2E AxsGTh. o, 7 BHe] F&ELEE CuPe, a-NPD, Algs= 0.1 nm/sec, LiF& 0.01

nm/sec, Al2 0.5 nm/sec® 3} T},

A

2zp A 2 WA 31

471 k= 1 il sl (3 1ol Z1AE gt

a7 AN 2 WA 319 S AT LA E

(o3

& SR S AGuE 24 QA6 1 SR WHOR

At

|

=1
=
=

2, oo
ol
ok

= = 7] AAldle] Aol A EHel ol AlxE dhghE Al dubH e
S5 = SFEANDNE AHEE e Alefsta sAdsAl Alzeoint.

Z2AF AAld 32 0 SHE 328 WS ¥Y BF THE ARE sto] fr|AASE LA Az

[M02 Z"H F87]F Yol CuPcE 80 nm, a-NPDE 30 mmE A3 & <SgE A> + <3gE 32> 645 =%
34 25 nm, SEEE 0.1m/secE AAoek U3 AlgsE 40 nm, LiFS 1 nm, AlS 120 nm9] A2 st £7]
AALZ2AE AZsATE. old], ZF B FHEE= CuPe, o-NPD, Algse 0.1 nm/sec, LiF& 0.01

nm/sec, Al 0.5 nm/sec® 3} T},

azp AAld 33 WA 35

A7) SR 32 U 8] [E 21 ZAE SEES A A Asistas 2xAd 323 $AF PPos
apaAlel 33 WA 359) 71 AAMRAAE A =ehedh,
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[0555] 22F vlald 2
[0556] Hu & 93k f7E3dtho] Q= ke 7] Ao XA Il o) Axd s il duyge
2 3% EHE 42 Bo] 851 v 3E BE A AS AQsta sdsiAl Altsiglen 3] kgt
B A, S8 Be FxE oulg P,
T
g
[0557]
[0558] <3}3E A> <3}3tE B>
[0559] o}, 7] A AAlel 1 WA 35¢F A vlule] 1, 20 wef AlxzE {U|HAEFAA BEAS vas A3
2 37 [E 10 % [ 210 dehhac.
[0560] [E£ 1]
HANE | AWV ik gdss (CIE(x, y)
HOST (1000 cd/m’) (cd/m?) (cd/A)
ARFAAOf1 gletEl 5.1 745 6.1 (0.13,0.10)
ARFAA|Of2 gletE2 5.3 722 6.1 (0.13,0.12)
EYNESN[ B SletE3 5.1 751 6.4 (0.14,0.11)
AR A 04 et E4 5.5 711 6.1 (0.14,0.13)
AXRFALA|Of5 SIEES 5.3 774 6.5 (0.14,0.11)
AXFALA| 06 3B E6 5.1 811 6.5 (0.13,0.09)
ARFAA|Of7 St 87 5.5 800 6.1 (0.15,0.10)
AXFAA| 08 SletE8 5.3 788 6.7 (0.15,0.11)
AXHAA|Of9 3eHE9 54 744 6.6 (0.14,0.11)
AXFAIA|0f10 3}eHE10 51 735 6.1 (0.15,0.10)
AXFAA|O11 3ot E11 5.1 721 6.4 (0.14,0.13)
AXFAA G112 3EEL2 5.3 801 6.5 (0.13,0.09)
AAFAAMO13 BEEILS 5.5 800 6.2 (0.15,0.10)
ARFAAO14  3lEHE14 5.2 768 6.5 (0.15,0.11)
AXAAOL5  BEHELS 5.4 744 6.2 (0.14,0.11)
AXAAO16  3BIEHE1L6 5.1 745 6.1 (0.13,0.10)
AXRFAAIG 17 BStELT 5.3 722 6.1 (0.13,0.12)
ARFAAIO18  3}EtE18 54 771 6.8 (0.14,0.11)
AXFAAICG 19 FEHEL9 55 711 6.1 (0.13,0.12)
AXFAIA| 0420 38 E20 5.3 774 6.5 (0.14,0.11)
[0561]
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[0562]

[0563]

[0564]

[0565]

[0566]

SE546] 10-1816810

AXFMAlG 21 BBHE21 5.1 833 6.5 (0.13,0.09)
AXFMAIG22 | 38222 55 800 6.1 (0.15,0.10)
AXFAMAIG) 23 B}EHE23 5.3 788 6.7 (0.15,0.11)
AKFALA| 024 }o+= 54 755 6.6 (0.14,0.11)
AXFAMA|G) 25 BfstE 5.3 735 6.3 (0.15,0.10)
AKFAIA| 026 §.}§;§26 5.1 721 6.4 (0.14,0.12)
AXFMAlG27 | BfstE27 5.3 791 6.5 (0.13,0.09)
AXFMAIGI28 | BBHE28 55 800 6.2 (0.15,0.10)
AXFAAG 29 3}EH229 5.2 768 6.5 (0.13,0.11)
AXFMAIGI30 | 3FBHE30 54 744 6.2 (0.14,0.11)
AXFAAlG) 31 BBHE31 5.3 791 6.5 (0.13,0.09)
H| @01 SISHEA 6.5 557 40 (0.14,0.13)
(% 2]
LR | PEHAV)  wFIE 12ug (CIE(x, y)
DOPANT | (1000 cd/m) cd/m) (cd/A)
AXFMAIG32 | 3}EHE32 5.1 745 6.1 (0.13,0.12)
AXFMAIG33 | 3}EHE33 5.3 722 6.1 (0.13,0.12)
AXFAAIG34 | B}EHE34 5.1 751 6.4 (0.13,0.14)
AXFMAIG35 | B}EHE3S 5.5 711 6.1 (0.13,0.11)
H|m 0|2 ) 6.5 557 40 (0.14,0.13)
TEAY 2 4Fas 54
A7] AAld "9 oRjndel] W FI]AAEFAR(I]FTT] 2 25 X 25w / FEREA 2 X 2 mh)E VL A
A E(CS-2000+A] Z+IVLEZZ 23 o] 31438k & AFE 1 mA/mA AsA171H F2de] g QE(cd/mZ), TE5A
SHV), WHEE(cd/A)S A A7) [F 11 2 [F 2]o JeElAch. A7) AAd ¢} vlae 2 [F 1], [F
219l Aytz g, B uyo] [3}skd] 1]o] wpE 33E 1 X 3b5e FAY A dF DFARE AFES A
Hop F5A8 2 38 s 59 5o 78S Holn=R | FAIAA, Yiadyoe]l 2x 2 W T F&3H
AHEE F dSs o 5 U
=9
=4
"'-“'\_f-l?
™—6
T~ h
T 4
T 3
P’ 2
Ly 1
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