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[0138]

[0139]

S

A 1-19

.=
- 5

o iﬁ

(1) Az41

[0140]

o]
a2

o~B

Jel
BB _

\

Br.

/

11

[0141]

4-bromo-1-chloropyrene(3.2 g, 0.010 mol)°l bis(pinacolato)dibron(3.0 g, 0.012 mol), PdCl,(dppf)(0.4 g,

[0142]

7wyl
2.2 ¢g

0.0005 mol), potassium—acetate(2.8 g, 0.020 mol)ell 1,4-dioxane 100 mLE 2L 95 TolA 244

o] <E70A4 1-1>&

1 (6))

A| (n-Hexane

=362)

k. (m/z

a

=
il

(& 61%) <
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[0143]

[0144]

[0145]

[0146]

[0147]
[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

SEE36] 10-1837048

(2) Azxd 2 @ FIHA 1-29] A

‘\)<o
/ OH

O~B

OSEEN Sga— )
Cl

11
1-2

S7HA) 1-1(4.3 g, 0.012 mol)ell 2-iodophenol(2.2 g, 0.010 mol) Pd(pphs)4(0.6 g, 0.0005 mol), potassium

carbonate(2.8 g, 0.020 mol)e] THF 100 mLE 23 65 TCollA 18A17F wwtsle] WX T, g 28 3 Wzt
sto] Hy0 @ MCOl S8 3 ARAAGA (n-Hexane : MC)3F] <F7HAl 1-2>8 2.3 g(5& 71%) 53T, (n/2=328)

(3) Az 3 @ FIHA 1-39] A

O

Qo Q4
oS olERa e

1-2 1-3

IPyBF,(7.5 g, 0.020 mol)E tFEEHEe] =2 F -78 CE Yzl th. HBF.(6.5 g, 0.040 mol)E 7}3F =
C

108 F<t wHkeElgth, AE o3 & ofASs 60 | Z7HA 1-2(3.3 g, 0.010 mol)S HH 3]
droppingslSith. ®bg T2 F WZste] H0 @ MCl T58 § A7 A (n-Hexane @ MCO)3te] <F3HA| 1-3>&

2.0 g(5& 60%) 533t (m/2=338)

fe
%
]
>
[
40
of\
:

(4) Az 4 @ FIHA 1-49] A

.° 7
1-3 1-4

g, 0.010 mol)<S diethyl ether 100 mLell *59°]a1, AICl5(1.6 g, 0.012 mol)S %3] dropping

4
AR 1568 ¢ wRkAIL F- 0 T2 YZbekith 1 A

d

5 2 E WA & Rkgo] AN Ao HA
3] Wztstar, of7)el EAE AFEe] dojuA] && wi7kA] 3] FolFdrk. vk TR & W7bste] HO0 ¢ MCell
=828 & AAAA (n-Hexane : MC)dte] <Z=7HA] 1-4>2 2.3 g(F8& 720) 55384}, (m/2=324)

(5) Az 5 F24 1-5¢] A

C o — c.
1-5

14
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[0154]

[0155]

[0156]
[0157]

[0158]

[0159]
[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

SEE36] 10-1837048

kA 1-4(3.2 g, 0.010 mol)S DMSO 50 mLel]l =<1 ¥ 24 sodium-tert-butoxide(4.8 g, 0.050 mol)<
go]Fa 70 CollA 15% wdslglth. o]ol methyl iodide(7.3 g, 0.050 mol)& 33| dropping AlZ1 ¥ 14|
b Bt wykste] wkE FEIIGT. vhE TR JWZbste] H0 ¢ MCOll Sl - AHAA (n-Hexane @ MC)3}ed
PN
T

<THA 1-5>5 2.1 g(5F 60%)553FA . (n/2=352)

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

Cl

: e

G- O <
+ B(OH), [

Bf 0

16

2,4-dibromo—1-chlorobenzene(2.7 g, 0.010 mol)®l phenyl boronic acid(2.8 g, 0.024 mol)E ¥ A4 1-
A zo (2)oA AL8E T Yo =R sl <FHA 1-6 > 1.9 g (& 71% S AT (m/2=264)

(D) Az 7 @ F3HA 1-79] A

O e —

16 1-7

HN

=744 1-6(2.6 g, 0.010 mol)oll 4-fluoroaniline(1.1 g, 0.010 mol) Pd(dba),(0.5 g, 0.0005 mol), sodium-
tert-butoxide(1.9 g, 0.020 mol)el TOL 70 mLE Y 95 ColA 4A]7F wwrsle] b A Z T, ¥vheE8 5 [0

MColl T2l & APAA(n-HEXANE : MC)3lod <zHA| 1-7>& 2.6 g (77%) 553 th. (m/2=339)

(8) Azxef 8 : 35t 19 $H4

F F

= =\ /=~

4 /> <Lé)_\7= \ 7

L —
ININ = X YA
/ N

L — . <\J>—/ —/ \:<
7N z/ﬁ\>
N/ \—

1-5 1-7 1

ZFA) 1-5(3.5 g, 0.010 mol)ell =7+A) 1-7(3.4 g, 0.010 mol)E P AAd 1-A|xd (7)NA A_E Y
W o2 sl <3EE 1> 4.9 g(5E 75%) S It

roh ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(8.12/d, 7.93/d, 7.88/d, 7.82/m, 7.50/d, 7.45/s, 7.36/d, 6.75/d)
2H(7.52/d, 7.41/m, 7.33/m, 7.08/d, 6.99/d, 6.61/d, 1.85/s) 3H(7.71/d) 4H(7.51/m)

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

Ao 2 SetE 2] A
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[0167]

[0168]
[0169]

[0170]

[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

SEE46] 10-1837048

(D Az 1 @ FIHA 2-19] A

3,5-dimethylaniline(1.2 g, 0.010 mol)oll 4-bromodibenzol[b,d]thiophene (2.6 g, 0.010 mol)E ¥l A4
1-Azd (7)lA AFEE B3 sy or shdste] <F7h4 2-1> 2.3 g(F8 75%)S AT}, (n/2=303)

(2) Alxd 2 @ 5= 29 A

=N\

N/ <)

_35\%:%(31 . /H/SD \—<>ﬁ>ﬁ }\_{D
g:/_> HN / N >’A N
W )

<

/ \\_4/
1-5
2-1 2
Z7H4 1-5(3.5 g, 0.010 mol)ol Z=7FA] 2-1(3.0 g, 0.010 mol)E Y1 AAd 1-A| =X (NA A18d A
oz st <3EE 2> 4.8 g(FE TS LT

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.12/d, 7.98/d, 7.93/s, 7.88/d, 7.82/m, 7.81/d, 7.52/m,
7.50/m, 7.36/d, 7.27/m, 6.89/d, 6.86/d, 6.71/s) 2H(7.33/m, 6.36/d, 2.34/s, 1.85/s) 3H(7.71/d)

LC/MS: m/2=620 [Qi+1)']

Aol 3 SHekE 3] §Ad

(D) Alzd 1 : F3HA 3-19] 34
2 -4
H,N O Br

O QHN*
. -

4-bromonaphthalen-1-amine(2.2 g, 0.010 mol)°ll 4-bromodibenzolb,d] thiophene(2.6 g, 0.010 mol)E YiL
A 1-Alzd] (7)o AREE FA3 o R At <FFHA| 3-1> 3.2 g(FE 80%)S DA, (m/z=404)
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[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

SEE36] 10-1837048

(2) Az 2 @ F7HA] 3-29] FA
v
oo 4410
HN N HN
- e —
Br /B\o
O)&

3-2

| , 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E Yz AAd 1-AZd (1)oA Ak
H g UoR <FHA 3-2> 3.3 g(FE573%) 53R, (n/z=451)

(3) Axd 3 : =7r4 3-39] A

: -0
H:‘!I§II>’ ) //[:E]\\ . HT@!I§ii>

XA 3-2(4.5 g, 0.010 mol)ol 1-bromo-3,5-dimethylbenzene(1.5 g, 0.008 mol)E ¥Wir AAld 1-A|Zd
(2)ollA] AlgH L3t WHoz Y <FA 1-6 > 2.4 g (55 719)S DY, (n/z=429)

(4) Azxzef 4 : 3}3HE 39| 344

\ a =\
/=N \ i};@ VN Q //@
ﬁ\\ /HT / S N/
cl HN
+ NI -, /
/*%&;QF' "~ >_£F~/*-/ O
<;.L//H i \L/)_/

¢ N / N\
1-5 \N—/ 3

3-3

244 1-5(3.5 g, 0.010 mol)oll =3+ 3- 3(4 3 g, 0.010 mD)E Far Al 1-AlZxed (7)oA AHEE 5
W o 2 FrAgsle] <3l3E 3> 4.6 g(58 61%)S ATt

rok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.49/d, 8.45/d, 8.12/d, 8.07/d, 7.98/d, 7.93/s, 7.88/d, 7.82/m,

7.81/d, 7.78/d, 7.54/m, 7.53/m, 7.50/m, 7.36/d, 7.33/m, 7.31/s, 7.27/m, 7.04/d, 6.86/d) 2H(7.60/d,
7.52/m, 2.34/s, 1.85/s) 3H(7.71/d)

LC/NS: m/z= 746 (M+1) ]

ANl 4 BehE 40 GA
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[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
[0199]

[0200]

[0201]
[0202]

SEE46] 10-1837048

(D Az 1 @ FIHA] 4-19] A

4-tert-butylaniline(1.5 g, 0.010 mol)ell 4-bromo-2-chloro-1-fluorobenzene(2.1 g, 0.010 mol)E Eil AA|
of 1-AZe] (ellA AHEH LT Wo R st <FIHA 4-1> 2.4 g(8& 75%) S AT (n/2=322)

(2) Az 2 : =34 4-2¢] A

OH OH
Bf C O — (O

42

4-bromonaphthalen-1-01(2.2 g, 0.010 mol)°ll phenyl boronic acid(l 4 g, 0.012 mol)E EaL Ao 1-A%
o (2)oA AgE Fdg HPoR FAste] <FXHA 4-2> 1.6 g(F& 730)S AATE. (m/2=220)

(3) Az 3 : 24 4-3¢] A

OH OTf

QO

4-2 43

XA 4-2(2.2 g, 0.010 mol)ell trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol), potassium carbonate(4.1 g, 0.030 mol)el methyl chloride 100 mLE 2L 0 CollA uwralo] wk
SAAT. Wb T8 § W4t H0 0 MCol TR & A G A|(n-Hexane @ MOt <F7HA 4-3>8 2.5 g(F

E70%) 553 T (m/2=352)

(4) Az 4 1 A 4-4¢] A

4-1 4-4

] , 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)& Y1 AAe| 1-A|Zd (1)olA] A}
H sdgt e R <FIHA 4-4> 2.3 g(5& 63%) T53AUTE. (n/2=369)
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[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

SEE36] 10-1837048

(5) Az 5 @ FIHA] 4-59] A

o O« —— o &
o) +
/7
; 5 o
: Oy
F
44

43

_I_IO

4-5

ZHAl 4-4(3.7 g, 0.010 mol)ell FXHAl 4-3(2.8 g, 0.008 mol)E Qi AAld] 1-AZd] (2)o1A 188 Fd
oz st <TiHA 4-5> 2.9 g (5& 66 ©)& LA} (mn/z=445)

ok O{N

(6) Azx=el 6 : 3}3HE 49| 4

M <\ A // <\ / 7N\
N\ —

e D o

= /_(‘/\\ ﬁ = '@\_/ \

\W/ = O .o

1-5

4

Z7H4 1-5(3.5 g, 0.010 mol)ol Z=7FA] 4-5(4.5 g, 0.010 mol)E Y31 AAd 1-A| X (NA 2188 A
g o R FHAsle] <3lEHE 4> 5.6 g(8 73%)S LU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.12/d, 8.08/d, 7.93/s, 7.88/d, 7.85/s, 7.82/m, 7.76/s,

7.41/m, 7.36/d, 7.05/d, 6.89/s, 6.87/s, 6.57/d) 2H(7.79/d, 7.55/m, 7.51/m, 7.33/m, 7.01/d, 6.55/d,
1.85/s) 3H(7.71/d, 1.35/s)

LC/MS: m/z=762 [O+1)']

Ao 5 sHetE 5] §A

(1) Az 1 F24 5-1¢] A

4-bromo-1,6-dichloropyrene(3.5 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ i AAld 1-
Az (Dol AHEE 593 whioz <F7h 5-1> 2.1 g(& 53%) F53R. (n/z=397)
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[0215]

[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

SEE46 10-1837048

(2) Az 2 : FIHA] 5-29] A

A 5-1(4.0 g, 0.010 mol)ell 2-iodophenol(1.8 g, 0.008 mol)E 21 AA G 1-AZxd (2)A ALE =
g W o ® Fdate] <F70A 5-2> 2.6 g (& 71%)S AATh. (n/2=363)

1 ofN

(3) ;q zoq : }i] 5- 34 zﬂ-/ﬂ
EOH }.
Cl
FZHA 5-2(3.6 g, 0.010 mol)& ¥ HAld 1-Axe] (3)odA] AH&H T3 PHo= FAste] <F3HA 5-3>

2.2 g (58 58%)S LA} (m/2=373)

(4) Az 4 : FIHA] 5-490] A

o O
SN ou

5-3 54

F7HA 5-3(3.7 g, 0.010 mol)& ¥ HAAld 1-Axe] (4)olA AEH T3 PHoz FAst <FIHA 5-4>
2.9 g (& 82%) 53t (m/2z=359)

(5) Az 5 : FIHA| 5-59] $HA]

QQ S ac
55
54
A 5-4(3.6 g, 0.010 mol)& ¥ AAd 1-A|ZFd (5)oA A% FL3k WHo g FAste] <F 7+ 5-5>

2.4 g (578 61%)F538H3AH (n/2=387)
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]
[0238]

SEE46] 10-1837048

(6) Az shstE 59 A
| - F -0
D Vo T P
Wanel Mj@ =
/>—CI HN s /ﬂ //F\—

&C YN /
CI—<\/\\_,7 4 >;/% Ve

55 2.1
=74 5-5(3.9 g, 0.010 mol)oll Z7HAl 2-1(6.0 g, 0.020 mol)E ©1 AA o 1-Axd (7oA AIEE TY
g o R FHA3te] <slRE 5> 6.5 g(F& 719)S AUt

H-NMR (200MHz, CDCls): & ppm, 1H(7.93/s, 7.87/d, 7.36/d, 7.02/d, 6.89/s) 2H(8.45/d, 7.98/d, 7.81/d,
7.52/m, 7.50/m, 7.33/m, 7.27/m, 6.86/d, 6.71/s, 1.85/s) 3H(7.71/d) 4H(6.36/s, 2.34/s)

LC/NS: m/z=922 [(M+1) ]

AAle 6 3I3HE 69 A

(D Az 1 A 6-19] A

Br

Br

1,3-dibromo-5-chlorobenzene(2.7 g, 0.010 mol)o] F3ZFA] 2-1(3.0 g, 0.010 mol)E EaL A4

(7ol A AH&-4

(2) Az 2

g

HN

2
|

. OZ&ZO

STEA

1-A| Z4

LY W ew skl <TA 6-1> 5.4 (& 75%)& AT (n/2=715)

. F7 6-2¢]

a2

1_

[Sal

(3.5

i'Q B?jé
O °
)

6-2

o 0
+ B~B_ >
(0] (o]

g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥l
WMo <FIHA 6-2> 3.2 g(F& 73%) 53T (n/z=444)

Aol 1-Alze (DolA A
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[0239]

[0240]
[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

SEE36] 10-1837048

6-1

Al 6-2(4.4 g, 0.010 mol)ol =714 6-1(5.7 g, 0.008 mol)E YWiL A ¢ 1-AZFd (2)o]A A1¢d 9
o=z sl <3FE 6> 7.1 g (58 71%)S AU,

roh ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(8.12/d, 7.93/d, 7.91/s, 7.88/m, 7.82/m, 7.36/d, 5.73/s) 2H(8.45/d,

7.98/d, 7.81/d, 7.52/m, 7.50/m, 7.33/m, 7.27/m, 6.86/d, 6.71/s, 6.25/s, 1.85/s) 3H(7.71/d) 4H(6.36/s,
2.34/s)

LC/NMS: m/z=998 [(M+1)']

A 7 SetE 7] A

(1) Az 1 24 7-1¢] A

) O
O Cl (0]

aSell — S

¥ o g

71

4-bromo—-1-chloropyrene(3.2 g, 0.010 mol)ol 2-bromophenol(1.7 g, 0.010 mol)E YL AAd 1-A|ZFd (7)]
A AR sdE WP R st <FHA 7-1> 1.8 g(F& 55%)S AU, (n/2=326)

(2) Azxzef 2 : 3}3HE 79| 4

e e Y
\\\ V4 N\ / h =\
d S ) é@ < e
a HN o =\
aWa + Py m—— G
— YR 7\ \
— ) \ > __ /m
& /> / />:/ <H\ yana
\ ’ \ 7/ /
74 \ /T /
21 7
=24 7-1(3.3 g, 0.010 mol)ol] =7+Al 2-1(3.0 g, 0.010 mol)E Eir AAd 1-AZFd] (7)ol ALEH Y
gk o R et <slEE 7> 4.2 g(FE 719 S DUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.12/d, 7.98/d, 7.88/d, 7.82/m, 7.81/d, 7.75/d, 7.52/m,
7.50/m, 7.27/m, 7.23/m, 7.20/d, 6.71/s) 2H(7.71/d, 7.37/d, 7.24/d, 6.36/s, 2.34/s)

LC/NS: m/z= 594[ (M+1) ]

Ao 8 ¢ et 89 9Ad
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[0254]

[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

SEE36] 10-1837048

(D Az 1 F3HA 8-19] A

Br.
(e
S G (-
O' H3Si Br OQ

4-bromo-1-chloropyrene(3.2 g, 0.010 mol)oll (2-bromophenyl)silane(1.9 g, 0.010 mol)E YL A4 1-A]
Zo| (7oA AL8d FLgk oz 3Ad5te] <F kAl 8-1> 1.5 g(5F 41%)2S AU} (m/2=368)

(2) Az 2 : 244 8-2¢] A

HZNW . Br@—CN —
HN

8-2 CN

4-tert-butylaniline(1.5 g, 0.010 mol)ol 4-bromobenzonitrile(1.8 g, 0.010 mol)E YWil AAlo 1-AH|ZFd
(7)NAM ALEE Fdst g oz At <A 8-2> 1.9 g(55 75%)= AT, (m/2=250)

(3) Alxd 3 : stet= 8] A

8-1 8-2 CN

ZHAl 8-1(3.7 g, 0.010 mol)ell F3kAl 8-2(2.5 g, 0.010 mol)E Qi AAle] 1-AZe] (7)A A8 Fd
o R st <SFE 8> 4.0 g(F& 69%) S AU

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.12/d, 7.99/s, 7.89/d, 7.88/d, 7.82/m, 7.61/m, 7.52/d, 7.33/m,
7.24/s) 2H(7.71/d, 7.39/d, 7.01/d, 6.81/d, 6.55/d, 0.66/s) 3H(1.35/s)

LC/MS: m/z=583[ (M+1)']

Ao 9 ¢ stetE 99 oA

(D Az 1 2 A 9-19] A

Bf R
& o ()
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[0268]

[0269]

[0270]

[0271]

[0272]

[0273]
[0274]

[0275]

[0276]
[0277]

[0278]

[0279]
[0280]

SEE36] 10-1837048

4-bromo-1-chloropyrene(3.2 g, 0.010 mol)ol 2-bromobenzenethiol(1.9 g, 0.010 mol)E YWi AAld 1-A|Z
od (7)ellA AlEE g WHoR st <FA 9-1> 1.4 g(57F 40%) = AATE. (m/2z=342)

(2) Azxd 2 © FIHA 9-29] A

OH OH

L e — O

9-2

4-bromonaphthalen-2-01(2.2 g, 0.010 mol)ol 3,5-dimethylphenylboronic acid(1.8 g, 0.012 mol)E Y A
Al 1-AlZe] (2)0lA AMEE T Ho R At <FHA 9-2> 1.8 g (& 71%)S AUTE. (m/2=248)

(3) Az 3 : F24 9-3¢] A

OH OTf
O — 84

9.2 9-3

XA 9-2(2.5 g, 0.010 mol)ell trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol)E Wi Al 4-Azxd (3)A AL FL WP o R FAste] <F7hA 9-3> 2.3 g(F& 61%)=
A A}, (m/z=380)

(4) Az 4 : 24 9-4¢] A

o

s —— HN
L, g W

9-5

9-3

XA 9-3(3.8 g, 0.010 mol)oll F3+a| 9-4(2.0 g, 0.010 mol), Pd(OAc), (0.4 g, 0.002 mol), Cesium
Carbonate(9.8 g, 0.030 mol)ol TOL 150 mLE Yl 95 ColA 24A1zF wuksle] WS AT, WhHe Z15 5 WYzt

3t H0 : MColl T2 ¥ A AA (n-Hexane:MC)sle] <F3Ha] 9-4>5 3.2 g(5& 75%) F~538F3th. (m/2z=430)

)
S uN S J s
QX7 DGy QQO
9-1 9-4 9

ZFA) 9-1(3.4 g, 0.010 mol)ell =7+A] 9-4(4.3 g, 0.010 mol)E P A d 1-A|xd (7)NA AeE =Y
o2 gAsle] <3FE 9> 5.7 g(FE TS AUt

roh ofy
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[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

[0287]

[0288]
[0289]

[0290]

[0291]
[0292]

SEE36] 10-1837048

H-NMR (200MHz, CDCls):& ppm, 1H(8.45/d, 8.43/d, 8.12/d, 7.98/d, 7.88/d, 7.85/d, 7.82/m, 7.81/d,
7.65/s, 7.59/d, 7.52/m, 7.50/m) 2H(7.71/d, 7.60/s, 2.34/s)

LC/NS: m/z=7360 (M+1)']

Al 10 ¢ sFetE 109] §H4d

(D) Az 1 F7HA 10-19] $HA

Br,

(- '

AT am. (o

v ol &)
101

4-bromo-1-chloropyrene(3.2 g, 0.010 mol)el] 2-bromoaniline(1.7 g, 0.010 mol)E YL AAd 1-A|ZFd
(Ml A AFgH FLd3 Wo g g3l <z A 10-1> 1.3 g(F& 409 S AU, (m/2=325)

(2) Az 2 @ F3A 10-29] A

Z=7rA 10-1(3.3 g, 0.010 mol)ell bromobenzene(1.7 g, 0.010 mol)S EiL AAld| 1-A|Zd (7)NA ALEEH =
a3k Wl o7 ATl <F7HAl 10-2> 2.8 g(F& 75%)S AU, (n/2=402)

(3) Az 3 : FZHA 10-32] FA

. 20
F Br
e —
Br O

10-3
1,5-dibromo—2-chloro-3-f luorobenzene(32.9 g, 0.010 mol)°l phenyl boronic acid(2.8 g, 0.024 mol)E ¥
AA 1-AZd (2)dA AbgdE FUE oz ASte] <Al 10-3> 2.0 g (& TS I

t}. (m/z=282)
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[0293]

[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]

[0302]

[0303]
[0304]

SEE36] 10-1837048

(4) Az 4 @ FHA 10-49] A

10-4

p-toluidine(1.1 g, 0.010 mol)ol =% A 10-3(2.8 g, 0.010 mol)E ¥3 AA]o] 1-Axd (7)dA] AlLH 5
A3 Wy oz FAste] <F7HA| 10-4> 2.6 g(5F 75%)S IYUt). (m/2z=353)

/ /
— = - —
O c QG
7 Ny = ’ﬁ N TN
o /=N HN ) / N
= = { )¢l — Y, \
= s S e 5 1S
/—/ Vi = /\ />J \:<
Q\_/)_ </ AN 7\
— -
10-2 10

ZFA] 10-2(4.0 g, 0.010 mol)ell Z7FAl 10-4(3.5 g, 0.010 mol)E Y1 AA ¢ 1-A =z (7)A Atgd =
gk o2 gAY <glgtE 10> 5.2 g(5E 719 S IAUT.

w ofN

H-NMR (200MHz, CDCl;): & ppm, 1H(8.12/d, 7.88/d, 7.82/m, 7.54/d, 7.24/s, 7.23/s, 7.16/d, 6.91/s,
6.87/m, 6.69/d, 2.34/s) 2H(7.71/d, 7.41/m, 7.22/d, 7.20/m, 6.98/d, 6.63/d, 6.51/d) 4H(7.52/d, 7.51/m)

LC/MS: m/z=7190 (M+1)']

Al 11 ¢ shebE 119] §H4d

(D) Az 1 F3A 11-19] A

N
Br. O\B/
O cl o 0O
Q N BB _ cl
() oo )

11-1

1-bromo-3-chloropyrene(3.2 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ Al 1-AZ
o (DA AMEE sdst WHoR <F7HA 11-1> 2.6 g(5& 73%) 533t (n/2=362)
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SEE36] 10-1837048

[0305] (2) Az 2 @ FA 11-29] 34

11-1
11-2
A 1-AlFd (2)oA AHEH

[0306]
[0307] =24 11-1(3.76 g, 0.010 mol)ol 2-iodophenol(1.8 g, 0.008 mol)E ¥l
FYe gy or st <F3A 11-2> 2.6 g(F8& 79%) = DATH. (n/2=328)
[0308] (3) Az ZF7hA 11-39] 34
C *C
[0309] 2
[0310] S04 11-2(3.3 g, 0.010 mo)S ¥ AAJe] 1-AZd ()M AMEHE A PHoZ FAst <F7HA 11-
3>2.1 g (_}[:% 61%)E :/\)\‘—4' (m/Z 339)
[0311] (4) Az 4 @ FHA| 11-49] 34
C &
[0312] 14
[0313] SAHAl 11-3(3.4 g, 0.010 mol)& FiL AAle] 1-AZxe] (4)ellA AHEH AT PR st <FHA 11-

4> 2.5 g (78 TS8R0 (n/2=324)

[0314] (5) Azxe] 5 A 11-59] 34

11-4

HA) 11-

[0315]
[0316] =704 11-4(3.2 g, 0.010 mol)S YL AAd 1-A|ZFd (5)oA] Alg&=
61%) 553 (m/2=352)

5 2.1g (5%
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[0317]

[0318]
[0319]

[0320]

[0321]
[0322]

[0323]

[0324]
[0325]

[0326]

[0327]

[0328]

SEE36] 10-1837048

(6) Az 6 : FZA 11-69] 34

Cl

b o -

2-bromo—4-chloro-1-fluorobenzene(2.1 g, 0.010 mol)ol FZFAl 4-4(4.0 g, 0.012 mol)E YL AAo 1-A|Z
o (2)dA AMEH FUg Ho R At <FIHA 11-6> 2.1 g (& 63%)S AT (m/2=332)

+

(1) Az 7 @ S3A 11-7¢] 94

o 0O
O ) HZN_~<:::>__<€‘ AN
St

116
117
=34 11-6(3.3 g, 0.010 mol)el 4-tert-butylaniline(1.5 g, 0.010 mol)E ¥l AAd 1-#A|Zo] (7)A A}
2 FU3 Wi o g FAdte] <F7HA 11-7> 3.3 g(58 75%)S LA (m/z=445)

(8) Az SEHE 119 34
AV \/
Fs\ / =
= ) — \\_<> [

X = b 7N VAR N7
Lo~ ,cl =/ AN L/
<.// \_/</ + HN\_\ . . Y \/—/2—N /_

Y <::>F4<&4;>‘Ts = ) (/ ) <__
\_/ N Y _( >

115 17 "

744 11-5(3.5 g, 0.010 mol)ol] =3rA| 11-7(4.5 g, 0.010 mol)E YW AAd 1-AZd (7)dA] AlgH &
dzk o R A s <FEHE 11> 4.9 g(FF 64%)S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.12/d, 8.08/d, 7.88/d, 7.85/s, 7.82/m, 7.76/s, 7.58/s,

7.41/m, 7.36/d, 7.24/s, 7.05/d, 6.87/d, 6.57/d) 2H(7.79/d, 7.55/m, 7.51/m, 7.33/m, 7.01/d, 6.55/d,
1.85/s) 3H(7.71/d, 1.35/s)

LC/NS: m/z=762[ (M+1)']

AAle 12 : 35S 129 34
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[0329]

[0330]
[0331]

[0332]

[0333]
[0334]

[0335]

[0336]

[0337]

[0338]

[0339]
[0340]

[0341]

[0342]

SEE46] 10-1837048

(D) Az 1 A 12-19] A4

H,N OTf \
S
b oK) — -
8 + W &
9-3

benzo[blthiophen-2-amine(1.5 g, 0.010 mol)o] FZFA] 9-3(3.8 g, 0.010 mol)E YL AAd 9-A|Z (5)ql
A AREE st o R At <FIHAl 12-1> 2.8 g(5& 75%) S LSt (m/2=379)

(2) Az 2 : shgh= 129] 94

- A
S
80 cl , M
50 o O
11-5 12-1

744 11-5(3.5 g, 0.010 mol)o| Z3+A| 12- 1(3 8 g, 0.010 mo)E ¥ AAld 1-Azxd (VoM ALLHE &
A3t o7 At <3letE 12> 5.3 g(FE 76%)S IUT).

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 8.12/d, 7.98/d, 7.88/d, 7.85/d, 7.82/m, 7.79/d, 7.58/s,

7.52/m, 7.50/m, 7.46/m, 7.36/d, 7.32/m, 7.31/s, 7.24/s, 6.99/s, 6.76/s, 6.34/s) 2H(7.60/d, 7.33/m,
2.34/s, 1.85/s) 3H(7.71/d)

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

AAd 13 : 33HE 139 §A

(1) Az 1 : 33E 139 A4

7\ =\ a /)
4 ‘\‘/—,> N )
o~ 4010 o D
HN\ / - / ) ) N
Q cl + m = </—\%_/< >/_\\
@, Y oY%
\J’ <L// : UF ~ —/
11-5 &5 _<L/>
N 13
Z7HA) 11-5(3.5 g, 0.010 mol)dl Z7FA 9-5(4.3 g, 0.010 mo)E Y31 AAd 1-A =z (7)A] A1L" A

r°ﬁ'

W ow HAste] <shghE 13> 5.6 g(F& 75%) S AU
H-NMR (200MHz, CDCls):& ppm, 1H(8.45/d, 8.43/d, 8.12/d, 7.98/d, 7.88/d, 7.85/d, 7.82/m, 7.81/d,

7.58/s, 7.52/m, 7.50/m, 7.46/m, 7.36/d, 7.32/m, 7.31/s, 7.27/m, 7.24/s, 6.99/s, 6.86/d, 6.76/s)
2H(7.60/s, 7.33/m, 2.34/s, 1.85/s) 3H(7.71/d)

LC/MS: m/z=746[ (M+1)']
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[0343]

[0344]

[0345]
[0346]

[0347]

[0348]
[0349]

[0350]

[0351]

[0352]

[0353]

[0354]
[0355]

SEE36] 10-1837048

4

Rt

A 14 : 3IE 149]

(D) Az 1 FA 14-19] FA

g %#q.

dibenzol[b,d]furan-4-amine(1.8 g, 0.010 mol)o] 74l 9-3(3.8 g, 0.010 mol)E Yir AA]o 9-A|Z<] (5)9]
A AMEE sdgt iR At <FIHAl 14-1> 3.1 g(5& 75%) S A Th. (m/z=413)

(2) Alzxd 2 : stet= 149 A
N SN\
( \> A\ )@ e /N
‘e /7 N
7 ~/;/ Cl HN /Ks_/\:\ / ©
a= N - VaYan
2;:{ ) <:_xkg\ — é¢4§%_\
) S/ =/ N
W ) = <\__,7 _<_<\_/
A\ / ([
1-5 14-1 \ /
\ L

Z7HA) 11-5(3.5 g, 0.010 mol)el =7rA 14-1(4.1 g, 0.010 mol)E 23 AA ¢ 1-A =z (7)A AlgE =
Azt o7 At <3eHE 14> 5.3 g(FE 72%)S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 8.12/d, 7.89/d, 7.88/d, 7.85/d, 7.82/m, 7.66/d, 7.58/s,

7.46/m, 7.39/m, 7.36/d, 7.34/m, 7.32/m, 7.31/s, 7.25/d, 7.24/s, 7.07/d, 6.99/s, 6.76/s, 6.39/d)
2H(7.60/s, 7.33/m, 2.34/s, 1.85/s) 3H(7.71/d)

LC/NMS: m/z=7300 (M+1)']

Al 15 ¢ 3hehE 159] §H4d

(D) Az 1 : S04 15-19] ¢4

Ke}

o

O~B
O\
BB E—— cl
’ S
=

3-bromo-1,6-dichloropyrene(3.5 g, 0.010 mol), bis(pinacolato)dibron(S 0 g, 0.012 mol)E ¥ A 1-
Azd (DolA AFRE 5d3 W or <F37h4 15-1> 2.5 g(F& 64%) FE53FATE. (n/2=397)
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[0356]

[0357]

[0358]

[0359]

[0360]
[0361]

[0362]

[0363]
[0364]

[0365]

[0366]
[0367]

(2) A|xd 2 :

SEE36] 10-1837048

Z7HA 15-29] 34

{ii} oo+ é::? HO 4‘ib
Cl
5 e s

15-2

= ZHA 15—1(4 0 g, 0.010 mol)°ll 2-iodophenol(1.8 g, 0.008 mol)E YL AAld 1-AZd] (2)o]A AEH &
o]
=

3k W o2 dAdsle] <F7HA 15-2> 2.6 ¢ (& 710

(3) Az

A}, (m/2=363)

}i] 15— 3/] tﬂ—}\‘]

30

- j&

FHAl 15-2(3.6 g, 0.010 mol)& B3 HAA]d 1-AZxd (3)A ALEE L3 PPz Mt <FHA 15-

3>1.9 g (%

(4) Az

51%)& DAL}, (m/2=373)

L Z2A 15-49] 34

F7HA 15-3(3.7 g, 0.010 mol)-& ¥l A 1-AZxd (4)ollA AFEHE TLS oz 3Adste] <FHA 15-

1> 29 g (&

(5) Az 5 .

82%) 553 (m/2=359)

SAA 15-5¢] A

aveliniate
15-5

15-4

FZA 15-4(3.6 g, 0.010 mol)& Wil AAld 1-AZzd (5)A AHEE A3 WHoz st <F3HA 15-

5> 2.4 g (¢

61%) 553t (m/2=387)
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[0368]

[0369]
[0370]

[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

[0381]

SEE36] 10-1837048

(6) Azl 6 @ FZHA| 15-62] 4

OTf
o -
NH> Q
4-3

aniline(1.0 g, 0.010 mol)el FXFAl 4-3(3.5 g, 0.010 mol)E Wil HAle] 9-Alxe] (5o AHEE FAdT
o s skl <T3hAl 156-6> 2.2 g(+& 75%)& AU (n/2=295)

§ 0
L

(1) Azl s19tE 159 A
a 3 >
%_2:\ N ‘ ‘
U N s W Se ol
-5 O Snusesen s
e A *ahad«
.\\M’j/
15-5
156 15

%ﬁﬂl&&39g 0.010 mol)el &34 15-6(3.0 g, 0.010 mol)ZS YL AAld 1-A| X (7)ol A-&H &
A3l W oz AAFle] <FFE 15> 7.2 g(FE 79%) L AT},

H-NMR (200MHz, CDCl;): & ppm, 1H(7.87/d, 7.58/d, 7.36/d) 2H(8.43/d, 7.85/d, 7.46/m, 7.41/m, 7.33/m,
7.32/m, 7.02/d, 6.99/s, 6.81/m, 6.76/s, 1.85/s) 3H(7.71/d) 4H(7.79/d, 7.51/m, 7.20/d, 6.63/d)

LC/MS: m/z=906[ (M+1)']

AAle 16 : 35S 169 A

(1) Az 1 : 3}3E 169 A

%
iﬁ
£

) WAV <:> M =
\)(>=< /_<N—<\<_> \ X /—<N4<Lé
e 0 — : -
/ﬁ%8\01+ c1— \_{ /1 . <>—<ﬁ,%—\_/<f> y :E
=0 ) aY, r(N ./
@ /:<>\S N\ \ / \ / S

7HA 22-1(4.4 g, 0.010 mol), F=7+A 6- 1(5 7 g, 0.008 mol)E 21 A 1-Axd (2)d4] AHgH Y
U o7 A sle] <3FetE 16> 6.3 g (58 63%)2 AUTt.

(ot ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(8.26/s, 8.12/d, 7.88/d, 7.82/m, 7.58/s, 5.73/s) 2H(8.45/d, 7.98/d,
7.81/d, 7.52/m, 7.50/m, 7.33/m, 7.27/m, 6.86/d, 6.71/s, 6.25/s, 1.85/s) 3H(7.71/d) 4H(6.36/s, 2.34/s)

LC/MS: m/z=998[ (M+1)']
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[0382]

[0383]

[0384]
[0385]

[0386]

[0387]
[0388]

[0389]

[0390]
[0391]

[0392]

[0393]
[0394]

SEE36] 10-1837048

4

Rt

A 17 : FEE 179

(D) Az 1 A 17-19] §A

OTf
B NH
O - O Y
“ S

171

4-bromoaniline(1.7 g, 0.010 mol)oll ZZHA] 4-3(3.5 g, 0.010 mol)E 21, AAd 9-A|Z (5)A AL&H
Egsl W o 2 FAsle] <F7HA 17-1> 2.8 g(F& 75%) S Ath. (m/z=374)

(2) Az 2 @ S3A 17-29] ¢4

BrONH + Br

17-1 17-2

=24 17-1(3.7 g, 0.010 mol)ol 1-bromo-3,5-dimethylbenzene(1.9 g, 0.010 mol)E ¥ AAld 1-#|Zd]
(1)l A A8 TL3 oz Hgdste] <FHA 17-2> 3.6 g(5& 75%)S LA}, (m/2=478)

(3) Azl 3 : FZHA 17-39] §H4

\
\ N\
TN . ¢ H—
— = \o oo e
B/ N " I BB | /o M
</ N L /0 07\ <7 H;
N—( \\\ <’_<\:)
/ N4
N/ =
17-2 17
A 17-2(4.8 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YW AAd 1-AZo (1)A
AFEE B=9E W o <F7HA 17-3> 3.8 g(F& 73%) F5sHTE. (n/2=525)

\
///’_\ /’/_\\\ ':\/>
%\:(Fx_ iO\B%F%NgJ 8 Y /"_ CF
IN_ /T B\ /N )= —
(/—\\/ >J Cl + /o N/ @ - /_<\ />\<<\:/>7 ;_
=) VN =) O
w <(/:§ = \ /T /:( 7\:>
115 — X\_)

17-3 17

FA 11-5(3.5 g, 0.010 mol)ol FZHAl 17-3(6.3 g, 0.012 mol)E& Yl AAld 1-A|Zxo (2)oA A8 &

of
rﬂ
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[0395]

[0396]

[0397]

[0398]

[0399]
[0400]

[0401]

[0402]

[0403]

[0404]

[0405]
[0406]

[0407]

[0408]

[0409]

SEE36] 10-1837048

Qg o sl sy

17> 5.1 ¢ (75 71%)S AU},
H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 8.26/s, 8.12/d, 7.88/d, 7.85/d, 7.82/m, 7.58/s, 7.46/m,

7.41/m, 7.36/d, 7.32/m, 6.99/d, 6.76/s, 6.71/s) 2H(7.79/d, 7.54/d, 7.51/m, 7.33/m, 6.69/d, 6.36/s,
2.34/s, 1.85/s) 3H(7.71/d)

LC/NS: m/z=716[ (M+1) ]

AAle 18 : 3}3HE 189 3HA

(1) Az 1 : 3}3E 189 A

/= =\ — —
N /> (\\ / <<—> \ /\
° >:>‘ cl WS O‘>_<7' s
fz:EF/< OO S Eha
J = = (an
\_/ _
ad 'S = S /a B

Z7H4 7-1(3.3 g, 0.010 mol)ol] =7k 9—5(4.3 g, 0.010 mo)E ¥aL A 1-AZd (7)A AlEd Y
Wi o w Fgdate] <3EE 18> 5.0 g(F& 70%) S AT

r°ﬁ'

H-NMR (200MHz, CDCls):& ppm, 1H(8.45/d, 8.43/d, 8.12/d, 7.98/d, 7.88/d, 7.85/d, 7.82/m, 7.81/d,

7.75/d, 7.52/m, 7.50/m, 7.46/m, 7.37/s, 7.37/m, 7.32/m, 7.31/s, 7.27/m, 7.24/s, 7.23/m, 7.20/d,
6.99/s, 6.86/d, 6.76/s) 2H(7.71/d, 7.60/s, 2.34/s)

LC/MS: m/z=720[ (M+1)']

Ao 19 ¢ 33HE 199] A

(D) Alzd 1 : 335E 199 A
\ \L \ )L
Ve

>_/ /:<> \>_( /_<_\

\M (f\g s . &_ﬂ/ <//—>
e Ve S A~
=) W =) O~
o =0 O =0

9-1 11-7

Z7HA 9-1(3.4 g, 0.010 mol)ell &7HA] 11-7(4.5 g, 0.010 mo)E Y31 AAd 1-Ax] (7)A] A1L" A
Wi o w Fgdate] <338 19> 5.5 g(F& 73%)S AT

r°ﬁ'

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.55/d, 8.12/d, 8.08/d, 7.88/d, 7.85/s, 7.82/m, 7.76/s, 7.65/s,

7.59/d, 7.47/d, 7.41/m, 7.25/m, 7.24/s, 7.21/m, 7.05/d, 6.87/s, 6.57/d) 2H(7.79/d, 7.71/d, 7.55/m,
7.51/m, 7.01/d, 6.55/d) 3H(1.35/s)

LC/MS: m/z=752[ (M+1)']

/\El;\]oﬂ 20 : 51,61—13 20/] 6‘]—/\‘]
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[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]
[0418]

[0419]

[0420]

[0421]

[0422]

[0423]
[0424]

SEE36] 10-1837048

:<>; C\_
<\.\~/> 7 \ /N
. HN/ _z:/ /}Dﬂ“\ %
B =
{ F\\ /;> 9 7J /_2 ﬁ>—>
8-1 U

20

ZHA) 8-1(3.7 g, 0.010 mol)ol =xkA] 11-7(4.5 g, 0.010 mol)E 21 AAd 1-A|Zxd (DA AIEgE Td
W o 7 Adste] <3H3HE 20> 4.8 g(F& 66%)S AATt.

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 8.26/s, 8.12/d, 7.99/s, 7.89/d, 7.88/d, 7.85/d, 7.82/m,

7.61/m, 7.52/d, 7.46/m, 7.41/m, 7.33/m, 7.32/m, 6.99/s, 6.76/s, 6.71/s) 2H(7.79/d, 7.71/d, 7.54/d,
7.51/m, 6.69/d, 6.36/s, 2.34/s, 0.66/s)

LC/NS: m/z=733[ (M+1) ]

AAle 21 ¢ 3I5HE 219 34

(1) Az 1 : 33E 219 A4

HN>_ /_<)/—> gﬂ

7N ~_/\ N/ \ 3

=0 ) A >
11-7 21

Z70A) 10-2(4.2 g, 0.010 mol)ol =7rA 11-7(4.5 g, 0.010 mol)E 23 AA ¢ 1-A =z (7)A AlgE =
gk oz FAdste] <SFE 21> 6.4 g(FF 79%) = DAL,

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.55/d, 8.12/d, 8.08/d, 7.88/d, 7.85/s, 7.82/m, 7.76/s, 7.54/d,

7.41/m, 7.24/s, 7.16/m, 7.05/d, 6.91/s, 6.87/m, 6.81/m, 6.69/d, 6.57/d) 2H(7.79/d, 7.71/d, 7.55/m,
7.51/m, 7.20/m, 7.01/d, 6.63/d, 6.55/d) 3H(1.35/s)

LC/MS: m/z=812[ (M+1)']

Ao 22 : 3}3HE 209] FHA

(D) Az 12 F3A] 22-19] FHA

¢ 0 C = o
cl . o 0 B

a el
% " %

11-5 221
=24 11-5(3.5 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YW AAd 1-AZo (1)A
AbSE TU o R <F A 22-1> 2.9 g(5& 66%) 53U, (n/z=444)
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[0425]

[0426]
[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]

[0439]

SEE36] 10-1837048

(2) Az 2 @ FHA| 22-29] A

/h\ N
_ Q\ /
\ D

— o/ S
Tt g0 — 3
— p N\ / Br
) )

221 200

ZZHA] 22-1(4.4 g, 0.010 mol)ell 2,7-dibromo-9,9-dimethyl-9H-fluorene (2.8 g, 0.008 mol)E i AA]d
1-Alzd] (2)olA AMEH Tdgt B o s st <FHA 22-2> 4.2 g (5 719)S DAt (n/2=589)

(3) Az 3 : 3= 229 A

A\ _ _ = /
S, ~< — Haa,

\ /7

222 22

ZZHA 22-2(5.9 g, 0.010 mol), 3,5-dimethylphenylboronic acid(1.8 g, 0.012 mol)E ¥il AA]d 1-A]Zd
(2)d A AHeE s Ho R sty <FFE 22> 4.4 g (578 710)S DAt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.26/s, 8.12/d, 7.88/d, 7.82/m, 7.36/d, 7.31/s) 2H(7.93/d, 7.77/s,
7.63/d, 7.60/d, 7.33/m, 2.34/s, 1.85/s, 1.72/s) 3H(7.71/d)

LC/MS: m/z=615[ (M+1)]

AAlef 23 ¢ 3}3HE 239 3HA

(1) Az 1 : 3}3E 239 A4

W o
SN Yl
\:<>_?_(\\ / * —- / />:<\7/>—<\ / O
Ho < MO RO
(W 7

22-2 23

XA 22-2(5.9 g, 0.010 mol)ol naphthalen-2-ylboronic acid(2.3 g, 0.012 mol)E ¥ AAd 1-A|Zd
(2)oll A AH-&H FLe WHOR FAdete] <slFE 23> 4.6 g (FF& 71%9) S DU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.26/s, 8.12/d, 7.92/d, 7.88/d, 7.82/m, 7.73/d, 7.36/d) 2H(8.00/d,
7.93/d, 7.77/s, 7.63/d, 7.59/m, 7.58/d, 7.33/m, 1.85/s, 1.72/s) 3H(7.71/d)

LC/MS: m/z=652[ (M+1)']

AA 24 ¢ 3RHE 24

o,
ot
o,
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]

[0449]

[0450]
[0451]

[0452]

[0453]
[0454]

[0455]

SEE46] 10-1837048

() Az 1 - S5E 249 A
a o
>(§:/>:>‘ . _<on \<\\—<_\ _</:\>
/ 4 V/2EE\ — — — /

th/ B\‘O\I ¥ <\/:\>J\\ /> . M= /F <\ />J
oA &) 2o ln

¢ 7/ N\ / N\
= - o7 O
2241 3 24

ZHA) 22-1(4.4 g, 0.010 mol)ol] =744 4-3(2.8 g, 0.008 mol)E 21 AAd 1-A|Zxd (2)A AIgE Td
W o 2 dAdsto] <3EE 24> 2.96 ¢ (& 70%) S AT},

ot ofy

H-NMR (200MHz, CDClsy): & oppm, 1H(8.55/d, 8.26/s, 8.12/d, 8.08/d, 7.88/d, 7.85/s, 7.82/m, 7.76/s,
7.58/d, 7.41/m, 7.36/d) 2H(7.79/d, 7.55/m, 7.51/m, 7.33/m, 1.85/s) 3H(7.71/d)

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

4

Rt

A A 25 : 3FE 959]

(D) Az 1 FHA 25-19] A4

)
e lD O

25-1

1,4-dibromonaphthalene(2.9 g, 0.010 mol)°ll phenyl boronic acid(1.4 g, 0.012 mol)E ¥ AAd 1-AZ
d (2)olA AlgE sdS WHoR A <F A 25-1> 2.0 g (FF 710)S DT, (n/2=283)

(2) Az 2 @ FHA 25-29] A

/N /N \ / \o s
NS e e

2_<> 776 o7% /7o ;

\_/ \ 7/

25-1
252

744 25-1(2.8 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E B A ¢ 1-AZxo (1)o]A
AFEE B3 HhHo R <A 25-2> 2.4 g(58 73%) 53T, (m/z=330)

(3) Az 3 : 35E 259 A
QR O
o /= \ o = = 3 = . //\
7S IO s vaY
N \ / \ N__/ /
W / W /\bf 7 7

7-1 25

25-2

Z70A) 7-1(3.3 g, 0.010 mol)ell Zx1A] 25-2(4.0 g, 0.012 mol)E 2 AA 4 1-AZd (2)oA Aled =d
3 o= At <3letE 25> 3.5 g (8 71%)S It

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.26/s, 8.12/d, 7.88/d, 7.82/m, 7.75/d, 7.41/m, 7.23/m, 7.20/d)
2H(8.55/d, 8.01/d, 7.79/d, 7.71/d, 7.55/m, 7.51/m, 7.37/s)



[0456]

[0457]

[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]
[0466]

[0467]

[0468]

SEE36] 10-1837048

LC/NS: m/z=495[ (M+1)']

Al 26 ¢ BFetE 269] §H4d

(D) Az 1 F3A 26-12] A

(Ho)2B HO OO
+ _—
-0

26-1

4-bromonaphthalen-2-01(2.2 g, 0.010 mol)°l naphthalen-2-ylboronic acid(2.0 g, 0.012 mol)E i A4
1-AZe (2)oA AFEH U3 BHo R Aol <F7hA) 26-1> 2.0 g (58 73%)S AT}, (m/2=270)

(2) Az 2 @ A 26-29] A

26-1

=7

=7rA 26-1(2.7 g, 0.010 mol)oll trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol)E Y AAld 4-A|xo (3)oA AFEHE T3 WHoR pAdste] <F7HA 26-2> 3.1 g(5& 76%)
ATk, (m/2z=402)

m1o

(3) Az 3 : F3HA 26-32] FHA]

Ao o ¥,
e
i oo

o1 26-3
ZZHA] 9-1(3.4 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL Ao 1-A|Zd] (1)A A}
L8 sdst iR <F7HA 26-3> 3.2 g(5&T73%) 53T, (n/z=434)

(4) Az shtE 269 34

/<7> /:</:\’\/ \<:/>

>\—<ﬁ ) IO~ }—// ):2—\

s — 0 N4 ﬁ \

N/ />_ / 4 i - \\_//_/

\ \/’—/< k \ ‘(7\ N\ 3*\ //

e = Y N

N/ —
-3 262 ® =
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]
[0481]

SE 506 10-1837048
Z70A) 26-3(4.3 g, 0.010 mol)ol =7rA 26-2(3.3 g, 0.008 mol)E 2 AA ¢ 1-A =z (2)A Algd =
gk o R FAdste] <3FE 26> 3.2 g (8 719 S LA
H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.26/s, 8.12/d, 8.08/d, 7.92/d, 7.88/d, 7.85/s, 7.82/m,
7.76/s, 7.73/d, 7.65/s, 7.59/d, 7.58/d, 7.47/d, 7.25/m, 7.21/m) 2H(8.00/d, 7.71/d, 7.59/m, 7.55/m)

LC/MS: m/z=561[ (M+1)']

Q

\ /s

TN TN </ﬁ\>‘N — = =

+(H°)ZB%\\_/_<\. 7\ — = >—<:>—<_r\g>
L =/ N/ N\ /7 \

- 20 Sadin®
N
10-2 27

kAl 10-2(4.0 g, 0.010 mol)ell 4-(naphthalen-2-yl)phenylboronic acid (3.0 g, 0.012 mol)E ¥ AA|4
1-AZe (2)ol M AREH sd3 W ow gHdete] <EetE 27> 4.0 g (58 71%) S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.26/s, 8.12/d, 7.92/d, 7.88/d, 7.82/m, 7.73/d, 7.58/s, 7.54/d,
7.16/m, 6.91/d, 6.87/m, 6.69/d) 2H(8.00/d, 7.71/d, 7.59/m, 7.20/m, 6.69/d) 4H(7.25/d)

LC/NS: m/z=5700 (M+1)']

Aol 28 ¢ shetE 289] §H4d

(D) Az 1 F3HA] 28-19] FHA

1-bromo-6-chloropyrene(3.2 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol)E diL Ao 1-AF
of (DellA AHg8 A o= <FIHA| 28-1> 2.5 g(F& 70%) F53FAth. (m/2=362)
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[0482]

[0483]
[0484]

[0485]

[0486]
[0487]

[0488]

[0489]
[0490]

SEE36] 10-1837048

(2) Azxd 2 : Z7rA 28-29]

ot
o,

oS

+ .

a0 SRNEA TN aS
Cl
282

1M 28-1(3.6 g, 0.010 mol)ell 2-iodophenol(1.8 g, 0.008 mol)E Wil AAld] 1-AlZd (2)94 AHEH &
A o R sl <F3hAl 28-2> 2.2 g (& 66%)= AT (m/2=328)

(3) A= 3 : =3HA] 28-39] $HA

5%

282 28-3

FHAl 28-2(3.3 g, 0.010 mol)& B3 Ao 1-AZxd (3)A ALEE U3 WPz Pl <FHA 28-
3> 1.7 g (7€ 51%)< AU} (n/2z=338)

(4) Azd 4 @ FHA 28-49] FA
o

R
98 98

Cl Cl

28-3 284

FHAl 28-3(3.4 g, 0.010 mol)& B3 HAAd 1-AZxd (4)oA ALEE U3 PPz Mt <FHA 28-
4> 2.6 g (& 80%) TS84T (m/2=324)
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[0491]

[0492]
[0493]

[0494]

[0495]
[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

SEE36] 10-1837048

(5) Azl 5 @ FZHA| 28-59] §H4

by 8

28-4 285

i,
ot
e
rot
ok
e
[o
fr
%
oX,
ol
ol
2
A
ofy
)
—_>‘£’4
Do
¥

Z7HA 28-4(3.2 g, 0.010 mol)& Y AAd 1-AZd (5)olH A&
5> 1.9 g (& 55953 (m/2=352)

(6) Az 6 : 3}5E 289] A

OC
28-5

28

7+ 28-5(3.5 g, 0.010 mol)dll Z7HA] 4-4(4.0 g, 0.012 mo)E Y31 AAd 1-Axe (2)dA] AL"E A
W oz gsle] <3 EE 28> 3.7 g (5% 71%9)S I}

o of)

H-NMR (200MHz, CDCl;): & ppm, 1H(8.18/d, 8.08/d, 7.94/d, 7.85/s, 7.76/s, 7.58/s) 2H(8.04/d, 7.79/d,
7.55/m, 7.51/m, 7.33/m, 1.85/s) 3H(7.71/d)

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

2Ab A 1 : St 1 STEVE ARE sto] fU|HANEAA Az

ftlo

\:ﬂ—%]—z‘g]

=

1O
ogtt
ot

IT02 ZEHA 879 Yol CuPcE 80 nm, a-NPDE 30 mnE A3t & <3adE A> + <3FE 1> 645 £338)
o] 25 mm, T&%% 0.1 m/secEZ A3 UL Algs= 40 nm, LiFS 1 nm, AlS 120 mme] &A= A3t 7]

F

N

AALS S Azegr). oju), Z EAo ZF2A&E&wE= (CuPe, a-NPD, Algz®= 0.1 nm/sec, LiFE 0.01

nm/sec, Al& 0.5 nm/secE 3},

2Af A 2 WA 21

A7) SEE 2 oA S [E 1) A8 SRS AEH AL Assat g A 1 BAT PHos
art A6 2 WA 219 fAALFAAE Azt

PEgTte| LB LAk A7) AAjdle] Zabrzel A Al ofsl] Alxw shgt

= L H
A% ol AgHIL Ui AR BE AET AL AL FAA ALY

i
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[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

SEE36] 10-1837048

2 Ao 22 ¢ shetw 228 WgFo] FHET SAE Aue sho] FUIAANFLA A

Ho

ITOR =Y3E F27]% 9o CuPcE 80 nm, a-NPDE 30 mmE A3 T <3FE 22> + <3FE B> 692 EF
3t 25 nm, SEEE 0.1m/secE AA=eE U2 AlgsE 40 nm, LiFS 1 nm, AlS 120 nm9] A2 Aste] £~

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

nm/sec, Al 0.5 nm/sec® 3} T},

22k Ao 23 WA 28

47) S 22 A S] [E 206 /AR SRS ASE AL Asstas ax A 25 FAF PO
2 & AN 23 WA 28] f71AAN GRS A xS

ugtielen ARt 7] AAde] AdpzelA we ela Az S i dude
2 ol AT Yt FFE AMNE ST FE Altn SAsl ARSI 3]

<3 EA> <3 gEB>

olst, 7] 2t WA 1 WA 283 A el 1, 20 wheh AZE FAAN YR EHS vwg Az
2 a7 [% 11, [£ 219 dehigic,
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[0513]

[0514]

[0515]

[0516]
[0517]

[0518]

[0519]

SEE46] 10-1837048

(% 1]
LEANE TESHLWV) Rl LEBE (CIE, y)
DOPANT (at 1000cd/m’) (cd/m?)) (cd/A)
AXFAAIO] 1 glgtE 1 5.1 745 6.1 (0.13,010)
AXFAAIG] 2 SIEE 2 5.3 722 6.1 (0.13,0.12)
AXFAAIG] 3 3lstE 3 51 751 6.4 (0.14 ,0.11)
AXFAAIO] 4 SIetE 4 55 711 6.1 (0.14 0.13)
AXFAAIG] 5 SHES 53 774 6.5 (0.14 ,0.11)
AXFAAIO] 6 IIBE 6 5.1 811 6.5 (0.13,009)
AXFAAIG] 7 SIS E 7 55 800 6.1 (0.15,0.10)
AXFAAIO] 8 3letE 8 5.3 788 6.7 (0.15,011)
AXFAAIG] 9 3E 9 5.4 744 6.6 (0.14 0.11)
AXFAIAI0]10 38210 5.1 735 6.1 (0.15,0.10)
AXPAAIO11 3etE11 5.1 721 6.4 (0.14 0.13)
AXFAIAIO)12 38212 5.3 801 6.5 (0.13 ,009)
AXpAIAI0)13 38213 5.5 800 6.2 (0.15,0.10)
AXFA A0 14 SigtE14 52 768 6.5 (0.15,0.11)
A KA A015 3letE15 54 744 6.2 (0.14 0.11)
AXFAAIO]16 318216 5.1 745 6.1 (0.13 ,010)
AXFAAIG 17 gt E17 53 722 6.1 (0.13,0.12)
XA AI0f18 SlgtE18 5.4 771 6.8 (0.14 0.11)
AXFA A 19 SietE19 5.5 711 6.1 (0.13,0.12)
AKRFAAI0]20 318220 5.3 774 6.5 (0.14 ,011)
AXFAAIO] 21 3letE21 5.1 833 6.5 (0.13,009)
Hmof 1 SIEHE A 6.5 557 40 (0.14 ,0.13)
[E 2]
Ee el FSHLWV) Ereelis Erk=A-1 (CIE(x, V)
HOST (at 1000cd/m’) (cd/m?) (cd/A)
AKXFAAG22 SISt E22 5.1 745 6.1 (0.13,0.12)
AKFAAG23 SISt E23 53 722 6.1 (0.13,0.12)
A XA AO) 24 st E24 5.1 751 6.4 (0.13,0.14)
A KA A]Of 25 St E25 5.5 711 6.1 (0.13,0.11)
A XHA Al G 26 SISt E26 5.1 744 6.2 (0.14 ,0.11)
AKXFAAG27 SISt 227 53 745 6.5 (0.13,0.10)
A KA A]G] 28 St E28 5.1 722 6.2 (0.13,0.12)
H|mof 2 SletE B 6.5 557 4.0 (0.14 ,0.13)
TEAG W WFa s =7
7] AAe] @ omjae] wE {F71EFAA(Z]BAT] 0 25 X 25 mf / FEWA 2 X 2 p)E VL SAAE
(CS-2000+A] +IVLEZZ2 3o 1A% & AFE 1 mA/mB FsA 71 SFHe] W37 3 e(cd/m'), T84

V), &FEE(cd/A)S SH3] A
A7) AA e Hlald U
oo AANYH

=
taZde] ax 9 29§

=

<

7] [

_86_

1], [3F 2] YerlA.
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