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[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]
[0120]

[0121]

[0122]
[0123]

[0124]

SEE36] 10-1837049

(D Az 1 2 A 1-29] A

J )
0 O CI
J )

Q
12

pyrene(2.0 g, 0.010 mol)ell chlorobenzene(1.3 g, 0.012 mol), aluminum trichloride(1.4 g, 0.011 mol)el
Dichloro methane 100 mLE Wil 0 ColA 3A17F wwkate] wSAZ T, wks F3 § Yzisie] SEe 5 A9

gA (n-Hexane : NC)3to] <FiHAl 1-2>5 1.7 g(F& 63%)F53F3Att. (n/2=278)

(2) Az 2+ =24 1-3¢] A

‘ Br Br
) QO,

1-2 13

-2(2.8 g, 0.010 mol)°l Bromine(3.2 g, 0.020 mol), DMF 100 mLE @il 20 TCollA 8AIZF nwkale] wh
= 1

1 ol
SAFY. g TH F U0 - olHEMER FEE T AHAA (n-Hexane:MC)3t] F3HAl 1-32 1.8 g(41%)

TF5 AT (n/2=436)

(3) Az 3 : 4 1-4¢] A

e
/= ~f S‘I%L/g
"—Q\ />—NH2 + / \Q " (_4,,NH
g o
Br >—//
A

4-tert-butylaniline(1.5 g, 0.010 mol)o] (3-bromophenyl)trimethylsilane (2.3 g, 0.010 mol),
Pd(dba),(0.5 g, 0.0005 mol), sodium—tert-butoxide(2.8 g, 0.030 mol)el] TOL 130 mLE ¥iL 95 CollA 447+

agkete] HESAIZE Y. WESEE F HO0 ¢ MCOl T2l § AR AHA(n-HEXANE @ MC)3te] FS3HA|l 1-45 2.2
g(75%) T3tk (m/2=297)

ZHA) 1-3(4.4 g, 0.010 mol)ell =74A] 1-4(5.9 g, 0.020 mol)E Ya AAd 1-A|Zo (3)oA] AeE Td
W o7 dAdste] <3S 1> 6.2 g(F& 75%)S At

(ot ofy

H-NMR (200MHz, CDCl3): & ppm, 1H(7.41/m, 6.51/d, 6.22/s, 2.34/s) 2H(8.34/s, 7.52/d, 7.51/m, 7.18/m,

_45_



=553 10-1837049
7.01/d, 6.98/d, 6.68/d, 6.61/d, 6.56/d) 3H(6.55/d, 1.35/s) 4H(7.71/d) 6H(0.25/s)
[0125]

LC/NS: m/z= 828[ (M+1) ]

[0126] A 2 3EE 29 34
[0127] () Az 1 T34 2-19] A4
('_—_\
_ 9
N/ —NH2 +
\_/ _— _H
| ¢ v
A
[0128] 24
[0129] 4-tert-butylaniline(1.5 g, 0.010 mol)el bromobenzene(l 7 g, 0.010 mol)E 23 AAJe] 1-A|zof (3)olA
AFEE BAE WP o R FAste] <FHA 2-1> 1.7 g(F& 75%) S AU (n/2=225)
[0130] (2) Azd| 2 : FIHA 2-29] FA
Ssi
— \>—\ | —<>:/>
@_NH2 * B_(\\ﬁiﬁs\i_ — N
[0131] 22
[0132] il

aniline(1.0 g, 0.010 mol)ell

4-bromo-3,5-dimethylphenyl)trimethylsilane (2 6 g, 0.010 mol)
of] 1-AlZd (3)ollA AMEH Fds oz FAte] <F7HA 2-2> 1.9 g(F

g ¥a A4

= 71% E r:/\}\r/}’ (m/Z 269)

[0133] (3) Alzd| 3 : F3IHA 2-39] FA
Br- ‘ Br — ©
W
%’ e O
: <7 T A0
ST T
1-3 21 O
[0134] 23
[0135] =704 1-3(4.4 g, 0.010 mol)oll S7HAl 2-1(2.3 g, 0.010 mol)E ¥ AA o 1-Axd (3)AA AHEE TA
Sk W o2 3 sle] <FIHAl 2-3> 4.4 g(5F 75%) S AATE. (m/2=580)
[0136]

(4) Azl 4 : }3HE 29| 344

) —si—
/
Si

- ’ O Lk
[ + HN //©/

R e
O 22 0

23 O
[0137]

[0138] i

HA 2-3(5.8 g, 0.010 mol)oll F7HA] 2-2(2.7 g, 0.010 mol)E

2

33 Ao 1-AZd (3)oA AHEE 5

=
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

g o R jHAdste] <3t EE 2> 5.8 g(F8 75%) S AT

H-NMR (200MHz, CDCl3): & ppm, 1H(7.41/m,

6.55/d, 2.12/s) 3H(1.35/s, 0.25/s) 4H(7.71/d, 7.20/m, 6.63/d)

LC/NS: m/z=770 [(M+1) ]

AA 3 ¢ F3HE 3

o,

IA

(D Az 1 @ FIHA 3-19] A
P

/TN >:\7

QL/ NH, ¥ <-\\ e _—
S

aniline(1.0 g, 0.010
(3)dlA Ag5 T

(2) Az 2 : F3HA] 3-29] A
/\SF

<i}*“”2 + \ Ve —_—
\SI
sie

aniline(1.0 g, 0.010 mol)el (5
off 1-Alxd (3)ollA AHE-H

(3) Alzxd 3 : T34 3-3] A

Br: Br 5

1-3

|
JSF
ke

32

o O{N

31

mol)el 1-bromo-3,5-di-tert-butylbenzene(2.7 g, 0.010 mol)S ¥l
W o g shAlsle] <F7hA| 3-1> 2.2 g(F

32

A o R sl <TIHA| 3-2> 2.4 g(E

2.
BT

33

ZHAl 1-3(4.4 g, 0.010 mol)oll Z3kAl 3-2(3.1 g, 0.010 mol)E Wi Ao 1-A
Yoz gHgste] <A 3-3> 5.1 g(5& 7% &

AA}. (m/2=668)
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6.22/s) 2H(8.34/d, 7.52/d, 7.51/m,

SEE36 10-1837049

7.01/d, 6.86/s, 6.81/m,

AAdl 1-A| 2o

& 78%) S AU (n/z=281)

—-bromo-1,3-phenylene)bis(trimethylsilane) (3.0 g, 0.010 mol)E ¥ AA]
78%) S

AR, (m/z=313)

| 2ell (3)AM AHEE Fd



[0151]

[0152]
[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]
[0162]

[0163]

[0164]

[0165]

SEE36] 10-1837049

EN> s X . @ <N; 57
cqcalliie VNN e po ey
0 > 0
O *S‘i* + HN;_\ O 7S|i7
g . g

3-3 3

Z70A) 3-3(6.7 g, 0.010 mol)ell F=71A 3-1(2.8 g, 0.010 mol)E Y1 AA 4 1-AZd (3)oA A1ed =d
oz st <3EE 3> 6.2 g(FE T19)S AU (m/2=456)

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(7.41/m, 7.06/s, 6.81/s, 6.22/s) 2H(8.34/s, 7.52/d, 7.51/m, 6.81/m,
6.66/s, 6.58/s) 4H(7.71/d, 7.20/m, 6.63/d) 6H(1.35/s, 0.25/s)

LC/NS: m/z= 8700 (M+1)']

Aol 4 SeHE 4] A

(1) Az 1 24 4-1¢] A

a QC@
HaN = 0
v g —
Br \Q/

441

0.010 mol)ell 4-bromodibenzolb,d]lfuran(2.5 g, 0.010 mol)E ¥ir AA]d] 1-A|

3,5-dimethylaniline(1. 0
W o2 3hgdste] <A 4-1> 2.0 g(FF& 70%)S AT, (m/2=287)

2 g,
Zo (3)ollA A& T

(2) Azxef 2 : s}3HE 49| 34

oo . 2, >
HNKOF( . /Ej O: X©/ |‘ Q/
g O

2-3
4

Z7HA) 4-1(2.9 g, 0.010 mol)oll &=7+A 2—3(5.8 g, 0.010 mo)E ¥aL Al 1-AZd (3)A AlEd Y
wHoz st <3EEE 4> 6.1 g(5& 78%0) S LT

r°ﬁ'

H-NMR (200MHz, CDCls): & oppm, 1H(7.89/d, 7.66/d, 7.41/m, 7.38/m, 7.32/m, 7.25/d, 7.07/d, 6.81/m,

6.71/s) 2H(8.34/d, 7.52/d, 7.51/m, 7.20/m, 7.01/d, 6.63/d, 6.55/d, 6.36/s, 2.34/s) 3H(1.35/s)
4H(7.71/d)

LC/NS: m/z=788 [(M+1)']

Ao 5 sHekE 50 A
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[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

SEE36] 10-1837049

(D Az 1 : FIHA] 5-09] A

N
W
= |
. Br~<\:,>—?\— _ /:<\1H
NH \ 7
\SI’
VAN

aniline(1.0 g, 0.010 mol)el (4-bromophenyl)trimethylsilane(2.3 g, 0.010 mol)ES ¥ AAo] 1-A|Zd]
(3)ol A Al Tt ooz At <A 5-0> 1.8 g(F5 76%)= AU, (n/z=241)

(2) Alze] 2 : Z744] 5-1¢] §HA
Br: Br
) >
'iii" y Yos
S Sy
13 5-0
)

541

1_0

gy

~,

/
7
X

A 1-3(4.4 g, 0.010 mol)el =714 5-0(2.4 g, 0.010 mol)E Y1 AAld 1-AZFd (3)oA A¢d
W o R gAlste] <F7HA 5-1> 4.5 g(F& 75%)S AU} (m/2=596)

(ot ofy

(3) Azxef 3 : s}3HE 59 34

> @ &
= o
’/V‘> N N
. /©/N ‘ Br o\ / N O ‘ \Q/
-5t +  HN - CI‘
Ty 2
0 A

51

5

ZHAl 5-1(6.0 g, 0.010 mol)ell F3HAl 4-1(2.9 g, 0.010 mol)E Qi AAld] 1-AZe] ()X A1eH Fd
o s Fgdste] <shetE 5> 5.3 g(FE 66%)S AU

(ot ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(7.89/d, 7.66/d, 7.41/m, 7.38/m, 7.32/m, 7.25/d, 7.07/m, 6.71/s,

6.39/d, 6.22/s) 2H(8.34/s, 7.52/d, 7.51/m, 7.20/m, 7.15/d, 6.63/d, 6.61/d, 6.36/s, 2.34/s) 3H(0.25/s)
4H(7.71/d)

LC/MS: m/z=804 [(M+1) ]

4

o,
Rt

A 6 St 6

(D Az 1 FIA 6-19] A

7N\ N/
HaN. =S g
\©/ * S - HN
Br ;

N
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

SEE36] 10-1837049

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-Alzef (3)ollA] AHgH T3 o=z FAdste] <F3HA 6-1> 2.3 g(5& 75%) <= AT (m/2=303)

(2) Azxd 2 © A 6-29] A

f;\»
\ 7
— Br Br />’/
O e .
’ 0 pee
s sues
" G
pes %‘

6-1
Q

6-2

ZHAl 6-1(3.0 g, 0.010 mol)ell ZXkAl 1-3(4.4 g, 0.010 mol)E Qi AAld] 1-AZe] ()X A8 Fd
o s st <FA 6-2> 4.9 ¢(FE 750 AATH. (n/2=658)

(ot ofy

(3) Azxef 3 : s}3HE 69

[~ o)
N/ \ 7/
s / s

6-2 6

ZFA) 6-2(6.6 g, 0.010 mol)ell =7rA] 2-2(2.7 g, 0.010 mol)E Y A4 1-A|Fd (3)A Al_E =Y
W oz hgste] <3EE 6> 6.1 g(FE 720)S AU

(ot ofy

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.45/d, 7.98/d, 7.81/d, 7.52/m, 7.50/m, 7.41/m, 7.27/m, 6.86/d,

6.81/m, 6.71/s, 6.36/s, 6.22/s) 2H(8.34/s, 7.52/d, 7.51/m, 7.20/m, 6.86/s, 6.63/d, 2.34/s, 2.12/s)
3H(0.25/s) 4H(7.71/d)

LC/NS: m/z= 848[ (M+1)']

A 7 ¢ 33t 79 34
(1) Az 1 : 3}gte 79 A

B' % oo R
Ve N N
| . ° - f;f ] Q
O“ HN Cd‘
O 41 O
7

6-2

Z7A) 6-2(6.6 g, 0.010 mol)eoll =714 4-1(2.9 g, 0.010 mol)E Y1 AA 4 1-AZd (3)oA A1ed =d
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[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

SEE36] 10-1837049

3 W o7 gAlEe] <3E 7> 6.6 g(FE 76%)S ATt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 7.98/d, 7.89/d, 7.81/d, 7.52/m, 7.50/m, 7.41/m,

7.38/m,

7.32/m, 7.27/m, 7.25/d, 7.07/d, 6.36/d, 6.22/s) 2H(8.34/s, 7.52/d, 7.51/m, 6.71/s) 4H(7.71/d, 6.36/s,

2.34/s)

LC/NS: m/z= 866[ (M+1) ]

ok O{N

W o 7 etAsle] <3eHE 8> 5.8 (58 71%) S ATt

ZHA 1-3(4.4 g, 0.010 mol)oll &7k 2- 2(5 4 g, 0.020 mol)E i AA 1-AZe] (3)lA] A&

X9
o =

H-NMR (200MHz, CDCl3): & ppm, 1H(7.41/m, 6.22/s) 2H(8.34/s, 7.52/d, 7.51/m, 6.81/m) 4H(7.71/d, 7.20/m,

6.86/s, 6.63/d, 2.12/s) 6H(0.25/s)

LC/NMS: m/z=814[ (M+1)]

Ao 9 ¢ setE 99 oA

(D) Az 1 - S5E 99 §A4

9

Z7HA) 1-3(4.4 g, 0.010 mol)ol =7FA] 4-1(5.7 g, 0.020 mol)E Y1 AAd 1-A|Zx] (3)A] A&
W o2 3sle] <3 EE 9> 6.5 g(5S 7T7%)S It

r°ﬁ'

H-NMR (200MHz, CDCls;): & ppm, 1H(7.41/m, 6.22/s) 2H(8.34/s, 7.89/d, 7.66/d, 7.52/d, 7.51/m,

7.32/m, 7.25/d, 7.07/m, 6.71/s, 6.69/d) 4H(7.71/d, 6.36/s, 2.34/s)

LC/NS: m/z=850[ (M+1)']

Ao 10 : 3F3HE 109 34
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[0208]

[0209]
[0210]

[0211]

[0212]
[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

SEE36] 10-1837049

(D) Az 1 FHA 10-19] A4

Br ‘l Br O ‘ O
O - 0

Ve
- N —— O

13
10-1

=24 1-3(4.4 g, 0.010 mol)e phenyl boronic acid(2.9 g, 0.024 mol), Pd(pphs),(0.6 g, 0.0005 mol),

potassium carbonate(2.8 g, 0.020 mol)ol THF 100 mLE ¥ il 65 TCollA 18A17F nukale] Wk A]Fth, Hkg =
2 5 P74ste] 00 : MColl F8E F AHAA (n-Hexane : MC)dte] <F7HA] 10-1>F 3.1 g(& 720)F53%

t}. (m/z=430)

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

=

10-2

10-1

=74 10-1(4.3 g, 0.010 mol)ol Bromine(3.2 g, 0.020 mol)E ¥i AAld 1-AZFd (2)o]A AFEE L3
oz dAgsle] <F7HA 10-2> 1.9 g(5& 33%) S A3 tth. (m/2=588)

(3) Azl 3 : shgh= 104] 94

A0 A0
ool Q0,000
S o HY4
< - Q

10-2 10

=
=4

10-2(5.9 g, 0.010 mol)®l diphenylamine(3.4 g, 0.020 mol)E 21 A4 1-A = (3)oA] 225

3
A3 Wyloz FAste <3 FE 10> 6.2 g(F& 81%) S AU}

offt of

)

2
H-NMR (200MHz, CDCl3): & ppm, 1H(8.26/s) 2H(8.34/d, 6.91/s) 3H(7.41/m) 4H(7.79/d, 6.81/m) 6H(7.51/m)
8H(7.20/m, 6.63/d)

LC/NS: m/z=765[ (M+1) ]
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

SEE36] 10-1837049

(D) Az 1 A 11-19] A4

Br- ‘ Br ,—;\
/A
N
/FJ Br- N
S — O

J : ””\[;:]/ 9@
41
1-3

11-1

ZHAl 1-3(4.4 g, 0.010 mol)ell Z7HA] 4-1(2.9 g, 0.010 mol)E Wil AAd] 1-AZe] (3)oIA AH&H T
W or skl <T3hAl 11-1> 4.8 g(+& 75%)& AT (n/2=642)

ol <>1N

(2) Az 2 @ A 11-29] A

4-tert-butylaniline(1.5 g, 0.010 mol)°l 4-bromodibenzolb,d]furan(2.5 g, 0.010 mol)& ¥ AA]d] 1-A|
Zd (3)ollA Al Y oz st <F A 11-2> 2.2 g(FF 70%) S EAUT. (n/z=315)

(3) Az 3 : 3= 119] A4

@) & <)
S RN R & c:o
5

RS

11-2 O

11 1

11-1(6.4 g, 0.010 mol)oll =%k 11-2(3.2 g, 0.010 mol)E Y11 AAd 1-AZFd (3)oA A1&H =
Wi o w Fgdate] <338 11> 6.6 g(F& 75%) S AT

=
o
o]

=

o

H-NMR (200MHz, CDCl3): & ppm, 1H(7.41/m, 6.71/s, 6.22/s) 2H(8.34/s, 7.89/d, 7.66/d, 7.52/d, 7.51/m,
7.38/m, 7.32/m, 7.25/d, 7.07/d, 7.01/d, 6.55/d, 6.39/d, 6.36/s, 2.34/s) 3H(1.35/s) 4H(7.71/d)

LC/MS: m/z=878[ (M+1)']

Al 12 ¢ shebE 129] §H4d
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[0232]

[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]

[0241]

[0242]
[0243]

SEE36] 10-1837049

(D) Az 1 A 12-19] A4

121

;_n

-1(4.0 g, 0.012 mol)ell chlorohexane(1.2 g, 0.010 mol)E YW AXd 1-AZd (2)o]A4 AL&H &
2 skl <FA 12-1> 2.2 g(5& TS AUt (n/z=284)

o,
i
e
L 7
10

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

‘ Br'Br

121 12-2

A 12- (2.8 g, 0.010 mol)oﬂ N- bromosucc1mm1de(3 5g, 0.020 mol)E Y1 AANG 1-Axd (1A A+
Q@
(e}

(3) Az 3 : FZA 12-39] 34

Br Csis

Br:
G - g?‘
O q
@

2-2 l
12-2

ZHA 12-2(5.9 g, 0.010 mol)dl Z7FA 2-2(2.7 g, 0.010 mol)E Y1 AAd 1-AZd (3)dA AleH A
W o2 dAdste] <F7HA 12-3> 4.7 g(F& 75%)S ATt (n/2=630)

ok O{N

(4) Azl 4 - shgh= 129] 94

|
—si— |

Br N
‘ \© ) N ‘ N
CI‘ A //
) |
!.n . NH |§'l|ﬂ
/:\' ‘
@ -

12

74 12-3(6.3 g, 0.010 mol)ell diphenylamine(1.7 g, 0.010 mol)E Y3 AAld 1-AZd (34 AL&H
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[0244]

[0245]

[0246]

[0247]

[0248]
[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

SEE36] 10-1837049

TUs Yo r FgAEte] <BgE 12> 5.0 g(FE 70%)S It

H-NMR (200MHz, CDCl3): & ppm, 1H(6.81/m) 2H(7.99/d, 6.86/d, 6.81/m, 6.63/d, 2.12/s) 3H(0.25/s)
4H(7.71/d, 6.63/d) 6H(7.20/m)

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

ot

AAle 13 : 3}3HE 139 34

(D) Az 1 FA 13-19] A4

Br- Br

-
o0 T
HN \Q/

.
12-2

41

131

ZFA) 12-2(4.4 g, 0.010 mol)ol| =744 4-1(2.9 g, 0.010 mol) S 21 AAd 1-AZxd (3)AA AlgH =Y
W o skl <F A 13-1> 4.6 g(5E 719 S AU, (m/2=648)

ot ofy

(2) Alxd 2 @ FHA 13-29] A

g
- \ ¢
T e e
—
F%\ )

132

1-chloro-3-fluorobenzene(1.3 g, 0.010 mol)°l p-toluidine(1.1 g, 0.010 mol)E ¥iL AA]d] 1-A|Zd] (3)9]
A AMEE sdgt iR FAdste] <F kAl 13-2> 1.5 g(5& 75%) S At (m/z=201)

(3) Az 3 : 3= 139] A

'_:\\ /’;’\7
N/ \ 7/
/
o} \ o
Br N = F N N
\_/ \©/ ‘ \Q/
LT TR
132 ‘

13

O-CR%
<

A 13-1(6.5 g, 0.010 mol)oll Z=7FA] 13-2(2.0 g, 0.010 mo)E ©3 AA]e] 1-Axd (3)dA] AlLH 5
v o 2 kA sle] <3etE 13> 5.9 g(F8 77%)S Aith.

=
o
o]
=

e

H-NMR (200MHz, CDCl;): &6 ppm, 1H(7.89/d, 7.66/d, 7.38/m, 7.32/m, 7.25/d, 7.18/m, 7.07/d, 6.71/s,
6.60/d, 6.57/s, 6.40/d, 6.22/s) 2H(7.99/d, 6.98/d, 6.51/d, 6.36/s) 3H(2.34/s) 4H(7.71/d)
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[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]
[0270]

SEE36 10-1837049

LC/NS: m/z=769 (M+1)']

12-3

ZHA] 12-3(6.3 g, 0.010 mol)ell Z7HA 6-1(3.0 g, 0.010 mol)E Y1 AA ¢ 1-A|Zd (3)A A8 =9
W o2 Fdste] <3S 14> 5.9 g(58 72%)S At

o ofX

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 7.98/d, 7.81/d, 7.52/m, 7.51/m, 7.07/d, 6.86/d, 6.22/s)
2H(7.99/d, 6.86/s, 6.81/m, 2.12/s) 3H(0.25/s) 4H(7.71/d, 7.20/m, 6.63/d)

LC/MS: m/2=826[ (M+1)']

Al 15 @ 3FebE 159] §H4d

(1) Az 1 : S04 15-19] ¢4

Br .
O . QC/\/LNHz —_— O NH
-

151

2-bromonaphthalene(2.1 g, 0.010 mol)dl aniline(1.0 g, 0.010 mol)E Y1 AAld 1-AZe] (3)olA] 225
=gl W o 2 FAsle] <ZF7HA 15-1> 1.6 g(F& 72%)S Ath. (m/z=219)

(2) Az 2 @ F3A| 15-29] ¢4

T

\ — NN
0 - O — X
i N/ ANy
N Tw
Y _
o

152

1-bromonaphthalene(2.1 g, 0.010 mol)e] aniline(1.0 g, 0.010 mol)E Y1 AA ¢ 1-AZd (3)A A5
Egsl W o 2 FAslo] <ZF7HA| 15-2> 1.6 g(F& 75%) S At (m/z=219)
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[0271]

[0272]
[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]

[0283]

SEE36] 10-1837049

(3) Azl 3 @ FZHA| 15-39] 4

Br- Br

’/NH
© O
15-1

12-2

A 12-2(4.4 g, 0.010 mol)oll Z7FA] 15-1(2.2 g, 0.010 mo)E ©3 AA]e] 1-Axd (3)dA] AlLH 5
HhH o 2 SkAsle] <F7hA 15-3> 3.8 g(58 66%)S AT, (m/2=580)

1S ofx
o N

(4) Az 4 : 3}3E 159 A

Z7H4) 15-3(5.8 g, 0.010 mol)el =714 15-2(2.2 g, 0.010 mol)E Y AA¢ 1-A = (3)dA AlLd &
dat Ho 7 Al <3FE 15> 5.4 g(F& 75%)S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.07/d, 8.02/d, 7.88/d, 7.77/d, 7.74/s, 7.57/d, 7.54/m, 7.53/m,
7.50/m, 7.49/d, 7.38/m, 7.36/m, 6.98/d) 2H(7.99/d, 6.81/m) 4H(7.71/d, 7.20/m, 6.63/d)

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

Br: Br N\ | © Q
) Y ~ \-

ZHA) 12-2(4.4 g, 0.010 mol)ol] =744 3-2(6.3 g, 0.020 mol)E 21 AAd 1-A|Zxd (3)A AIEgHE T
W o 2 A Ele] <33E 16> 7.3 g(58 30%)S AT}

(ot ofy

H-NMR (200MHz, CDCl3): & ppm, 1H(6.22/s) 2H(7.99/s, 7.06/s, 6.81/m) 4H(7.71/d, 7.20/m, 6.63/d, 6.56/s)
12H(0.25/s)
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[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

SEE36] 10-1837049

LC/NS: m/z=908[ (M+1)']

AAlel 17 ¢ shebE 179] §H4d

(D) Az 1 : F30A 17-1¢] ¢4

Br- ‘ Br
I \ 9@
O . —B(OH), —

)
/

12-2 171
A 12-2(4.4 g, 0.010 mol)ell isopropylboronic acid(2.1 g, 0.024 mol)E YL AA]o 10-#1Z] (1)A
AFEE FAdE v o dAdEte] <F kA 17-1> 2.6 g(FE 70%)S AU (m/2=368)

(2) Az 2 @ FHA 17-29] A

17-1 17-2

=244 17-1(3.7 g, 0.010 mol)oll Bromine(3.2 g, 0.020 mol)E ¥i AAld 1-AZFd (1olA AFEE L3
o g dAgste] <F7HA 17-2> 3.2 g(5& 61%) S A3t (m/2=526)

(3) Azd 3 @ F3HA| 17-39] ¢4

_ o W

[
fsliﬂ\ %NHQ + —_— N

4-(trimethylsilyl)aniline(1.7 g, 0.010 mol)ol 4-bromodibenzo[b,d]furan (2.5 g, 0.010 mol)E YL A
o 1-AZd (3l AFgE FL3 oz dAste] <F7HA 17-3> 2.5 g(F& 75%) 2 AUt} (m/z=331)

(4) Az 4 : 33E 179 A
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

[0306]

[0307]

[0308]
[0309]

[0310]

[0311]

[0312]

SsE 56 10-1837049
Z720A4 17-2(5.3 g, 0.010 mol)o] F7kA] 17-3(3.3 g, 0.010 mol)E Y1 AA ¢ 1-AZxd (3)dA AleE =
Azt o7 gAY <3eHE 17> 7.3 g(FE 71%9)S AUt
H-NMR (200MHz, CDCls): & ppm, 1H(7.56/s) 2H(7.99/d, 7.89/d, 7.66/d, 7.38/m, 7.32/m, 7.25/d, 7.07/m,
6.91/s, 2.87/s) 4H(7.15/d, 6.61/d, 1.33/s) 6H(0.25/s)

LC/MS: m/2=1028[ (M+1) ]

Br-

\ N
Br N \ ) N\ /
‘ SU \0\/© o)’J
98 O
J . o
. - .
fe) NH S 4
= \
s » 5
17-3
12-2 ‘

A 12-2(4.4 g, 0.010 mol)oll Z7FA] 17-3(6.6 g, 0.020 mol)E ©3 AAe] 1-Axd (3)dA] AlLH 5
v o 7 kA sle] <3etE 18> 5.8 g(8 63%)S ATt

1 ofN
o 2N

H-NMR (200MHz, CDCl;): & ppm, 1H(6.22/s) 2H(7.99/d, 7.89/d, 7.66/d, 7.38/m, 7.32/m, 7.25/d, 7.15/d,
7.07/d, 7.01/d, 6.61/d, 6.55/d, 6.39/d) 3H(1.35/s, 0.25/s) 4H(7.71/d)

LC/NS: m/2=927 [(M+1)']

Al 19 ¢ shehE 199] §H4d

(D) Az 1 F7A 19-19] FHA

+;F%

191

pyrene(2.0 g, 0.010 mol)ol 2-chloro—2-methylpropane(1.1 g, 0.010 mol)E ¥ AAd 1-A|Zo (1)o]A A}
29 A% o FAste] <F7HA 19-1> 1.7 g(FE 67%) S ATk (n/2=258)

(2) Az 2 @ FHA 19-29] A
‘ Br: Br

O

19-2

=7+ 19-1(2.6 g, 0.010 mol)ol Bromine(3.2 g, 0.020 mol)E ¥i AAld 1-AZFd (3o AFEE L3
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[0313]

[0314]

[0315]

[0316]

[0317]
[0318]

[0319]

[0320]
[0321]

[0322]

[0323]

[0324]

SEE36] 10-1837049

Wi o 2 et <FIHA 19-2> 3.1 g(F& 75%)S AATE. (m/2=416)

(3) Az 3 : FZHA 19-39] FHA]

Bi Br

19-2 19-3
A 19-2(4.2 g, 0.010 mol)ell isopropylboronic acid(2.1 g, 0.024 mol)E YL AA]o] 10-#1Z (1)A
AFE Fdd v o dAdEte] <F kA 19-3> 2.6 g(FE 77 AUt (m/2=342)

(4) Alzxd 4 @ F3HA] 19-49] A

=

FZHA 19-3(3.4 g, 0.010 mol)e| Bromine(3.2 g, 0.020 mol)E Wil AAld 1-Ax] (2)o4] AH-&H L
W o skl <Al 19-4> 3.8 g(7& 75%) S AUt (m/2=500)

(5) Az 5 : 3= 199 A

@ ~ )
) Q A5
Br O Br + NH - . @ O @

19-4
19

19-4(5.0 g, 0.010 mol)°l diphenylamine(3.4 g, 0.020 mol)& i AA]d 1-A|Zd (3)A ALEH

%_
= w0 2 Bk sle] <3 E 19> 6.8 o(FE 75%)S A,

7} %
)

F°" 2

[e)
=

H-NMR (200MHz, CDCl3): & ppm, 1H(7.56/s) 2H(7.91/s, 6.91/s, 2.87/s) 3H(1.41/s) 4H(6.81/m, 1.33/s)
8H(7.20/m, 6.63/d)

LC/MS: m/2=902[ (M+1)']

Ao 20 : 33HE 209] A
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[0325]

[0326]
[0327]

[0328]

[0329]
[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

SEE36] 10-1837049

(D) Az 1 FHA 20-19] A

Br- Br
e ~
SO

B(OH)2 E——

19-2
2041

Sl 19-2(4.2 g, 0.010 mol)ell cyclohexylboronic acid(1.5 g, 0.012 mol)E Y el 10-A1 %] (1)ol
A AFRE A Wyl o® dAdsle] <F7HAl 20-1> 2.8 g(FE 67%)S AATE. (m/2=422)

(2) Az 2 @ FZA 20-29] FHA

Z7HA 20-1(4.3 g, 0.010 mol)®] Bromine(3.2 g, 0.020 mol)E Yi AAd 1-A|Z] (2)4] A28 FUsl
U o 2 kA Ele] <F7HA 20-2> 1.6 g(58 28%)S AT}, (n/z=580)

Z7HA) 20-2(4.4 g, 0.010 mol)dl Z7HA 5-0(2.4 g, 0.010 mo)E Y3 AAd 1-Axe] (3)A] AL" A
g o2 Frgste] <8lEE 20> 6.9 g(58 77 ATt

¢

H-NMR (200MHz, CDCls): & ppm, 2H(8.15/d, 6.91/s, 6.81/d) 3H(1.41/s) 4H(7.20/m, 7.15/d, 6.63/d, 6.61/d)
6H(0.25/s)

LC/MS: m/2=902[ (M+1)']

Al 21 ¢ shebE 219] §H4d

(D) Az 1 F3A 21-19] A

)
Br Br N Hj@
] A °
— N Br
) Q
LG Yove
A

19-2
2141
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]
[0351]

SEE36 10-1837049

%ﬁﬂw2m2g,om0mnﬂzﬂﬂ1%M33gonwmmﬁl%L@Mﬂrﬂ£ﬂ(@%ﬂﬁ%%%»
A3k W o= FqAste] <F7HA 21-1> 5.0 g(F& 75%)S IATt. (n/2=666)

\_/
N 9w
112
211 21

M 21-1(6.7 g, 0.010 mol)ol F7HAl 11-2(3.2 g, 0.010 moD)E B AAe] 1-AZd (3)olM A% &
A o r Adste] B gtm 21> 7.0 g(478 78%)S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(6.22/s) 2H(8.15/s, 7.89/d, 7.66/d, 7.38/m, 7.32/m, 7.25/d, 7.15/d,
7.07/d, 7.01/d, 6.61/d, 6.55/d, 6.39/d) 3H(1.41/s, 1.35/s, 0.25/s) 4H(7.71/d)

LC/NS: m/z=902[ (M+1) ']

AAle 22 ¢ 3I3HE 229 3HA
(1) Az Z7HA] 22-19] A

~t

pyrene(2.0 g, 0.010 mol)el] 1- chloronaphthalene(l 9 g, 0.012 mol)E ¥ AAd 1-AZFd (1)oA] AL&FH
TAS o R Al <F A 22-1> 3.9 g(5F 61%)S LTt (m/2=328)

(2) Az 2 @ Z3HA] 22-29] A

t | t |
=74 10-1(4.3 g, 0.010 mol)ol bromine(3.2 g, 0.020 mol)E ¥ir AAd 1-AZFd (2)o]A AFEE L3
W o 2 ghAlle] <F A 22-2> 2.3 g(5FF 48%)S A ATt (m/2=486)

_62_



[0352]

[0353]
[0354]

[0355]

[0356]

[0357]

[0358]

[0359]
[0360]

[0361]

[0362]
[0363]

SEE36] 10-1837049

(3) Az 3 : FZA 22-39] 34

_ el
9
X

k—\
+§<:/>7NH2 + Br4(<:> cN NH
- | <
\_/

)_/

A

223

4-tert-butylaniline(1.5 g, 0.010 mol)oll 4-bromobenzonitrile(1.8 g, 0.010 mol)E Wil AAld 1-A|ZFd
(3ol AbgH FLs W o g dslo] <F A 22-3> 1.8 g(F& 709 S AU, (m/2=250)

(4) Azxel 4 @ FZHA| 22-49] FA4
<
E \‘/
®
22:4

4-tert-butylaniline(1.5 g, 0.010 mol)ol] 4-chloro-3-fluorobiphenyl(2.1 g, 0.010 mol)E Y AA]o 1-A]
Zd (3)ollA Al Y WHoR st <F A 22-4> 2.3 g(FF 73%0)S AU (n/2=319)

(5) Az 5 : FZA 22-59] 34

£
Br: 74\”»,Br N Cx ET/j

_ A ):\ N~ Br

N * NH T - \

o v o
L K R
222 23 L\HV

225

Z70A] 22-2(4.9 g, 0.010 mol)ol =7+A 22-3(2.5 g, 0.010 mol)E 21 AA ¢ 1-A =z (3)A Algd =
A3 W oz FAste] <F7HA| 22-5> 4.9 g(5F& 75%)S AU}, (m/2z=655)

(6) Az 6 : 3= 229 A

Q o ¢
O oL S e
o:o s ha e

22-5
22

Z7HA) 22-5(6.6 g, 0.010 mol)ol =71Al 22-4(3.2 g, 0.010 mol)E 21 AA ¢ 1-A =z (3)A AgH =
gk o R FAdste] <SFE 22> 7.1 g(FF 79%) = AATH
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[0364]

[0365]

[0366]

[0367]

[0368]
[0369]

[0370]

[0371]
[0372]

[0373]

[0374]
[0375]

SEE36 10-1837049

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.61/m, 7.41/m, 7.31/d, 7.27/s,
6.22/s) 2H(8.34/s, 7.55/m, 7.52/d, 7.51/m, 7.39/d, 6.81/d) 4H(7.71/d, 7.01/d, 6.55/d) 6H(1.35/s)

LC/NS: m/z= 8950 (M+1)']

Al 23 ¢ BhetE 239] §H4d

(D) Az 1 F3A 23-19] FHA

2341

pyrene(2.0 g, 0.010 mol)°] 2-chloropyridine(1.4 g, 0.012 mol)E 21 AAd 1-AZxd (DA ALE =
At oz FPAdete] <FHA 23-1> 1.7 g(FF 62%)S AATE. (n/2=279)

(2) Az 2 @ FHA 23-29] A

Br Br

Z N = ‘N
g X
234 282

Z7H4 23-1(2.8 g, 0.010 mol)e] bromine(3.2 g, 0.020 mol)E Y1 AAd 1-AZe] (2)dA AHgH 53
U o 2 kA Ele] <F7HA] 23-2> 2.0 g(5% 45%)S AT}, (n/z=437)

(3) Azl 3 @ FZHA| 23-39] A

Br- ‘ Br ( — ©
\\_{ N S
25 . O
J 5 )

o 0
2 N 7\
x | ~
21 i}
232 S

23-3

THAl 23-2(4.4 g, 0.010 mol)ol F7HA] 2-1(2.3 g, 0.010 mol)E Y Ao 1-zlZd] (3)o]A AHEH Fd
Yo gt <T3hAl 23-3> 4.4 g( & 750 LA (n/2z=581)

ok O{N
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[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]
[0384]

[0385]

[0386]
[0387]

SEE36 10-1837049

ZHA] 23-3(5.8 g, 0.010 mol)ell Z7HA 2-2(2.7 g, 0.010 mol)E Y1 AA o 1-A|Zd (3)A A8 =9
oz gHdste] <3lgE 23> 5.5 g(F& 7192 AT}

==z
=
3

<

H-NMR (200MHz, CDCl;): & ppm, 1H(8.85/s, 8.61/s, 8.50/d, 7.51/m, 7.26/d, 7.00/m, 6.22/s) 2H(7.01/d,
6.86/s, 6.81/m, 6.55/d, 2.12/s) 3H(1.35/s, 0.25/s) 4H(7.71/d, 7.20/m, 6.63/d)

LC/MS: m/z=771[ (M+1)']

Ao 24 : 35S 249] A

(D) Az 12 F3A] 24-19] FHA

E)ﬁ

2441

pyrene(2.0 g, 0.010 mol)°] (E)-(2-chlorovinyl)benzene(1.7 g, 0.012 mol)E Yil AAlo 1-AZd (1)o]A
AREE FAS Ho R sl <FIHA 24-1> 2.0 g(F& 67%) S LATH. (m/2=304)

(2) Az 2 @ F7A| 24-22] FA
‘ Br ‘ Br
S

xe A
244 242

=74 24-1(3.0 g, 0.010 mol)ol bromine(3.2 g, 0.020 mol)Z Yar AAd 1-AZxd (2)A AHgH L3
HhH o 7 SkAsle] <F7hA 24-2> 1.7 g(58 37%) S AATh. (n/2=462)

e
o
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[0388]

[0389]
[0390]

[0391]

[0392]
[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

SEE36] 10-1837049

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

g

Br: Br \
)
=\
<o '

e)
\

I

>

B

Q o

(O~
! @

%4
i
X

24-2

O 4

24-3

Z7HA) 24-2(4.6 g, 0.010 mol)el =714 17-3(3.3 g, 0.010 mol)E Y AA¢ 1-A = (3)dA AlLd &
A3k W oz FdAste] <F7HA| 24-3> 5.3 g(F& 75%)S At (n/2=712)

(4) Azl 4 - shgh= 249 94

© W)

(o]

/

=743 24-3(7.1 g, 0.010 mol)ol] N-(4-tert-butylphenyl)dibenzo[b,d] furan-4-amine(3.2 g, 0.010 mol)Z
Y Ao 1-AZd (3)dA] AMEH g WhHo R At <BIFHE 24> 6.9 g(FF& 75%) S AU}

H-NMR (200MHz, CDCl;): & ppm, 1H(8.28/s, 8.04/s, 7.30/m, 6.71/s, 6.22/s) 2H(7.89/d, 7.72/d, 7.66/d,

7.45/m, 7.38/m, 7.28/m, 7.25/d, 7.15/d, 7.07/m, 6.95/s, 6.61/d, 6.39/d, 6.36/s, 2.34/s) 3H(0.25/s)
4H(7.71/d)

LC/NMS: m/2z=920[ (M+1) ']

A Ao 1 SetE 13 BT JASTFEHE Qae sto] FrlAA AR Ax

o

IT0O= ZEH F87]1F Yol CuPcE 80 nm, a-NPDZ 30 nmE A3 & <3FTE A> + <F3E 1> 695 =355}
o] 25 mm, $&EE 0.1 m/sec®E A3 thS AlgsES 40 nm, LiFS 1 nm, AlS 120 nm®] =M= Auste] 7]

AALFLAE AZSAG. oW, 7 BAY F

nm/sec, Al 0.5 nm/sec® 3},

o

I = CuPc, a-NPD, Algs= 0.1 nm/sec, LiF+= 0.01

aA Ao 2 WA 24

(

1

I

471 shsk= 2 Wil sl [ 1]el Z1AE gt

I 3
2AF AAd 2 WA 249 1A AEdRAE Alx

%
38
)

Hlate S 3 frlgdrielen sxhls A7) AAjde] aabrzelA Wl ofs) Alx® e il dukH e
2 3% =9E 242 wol AHgH I e IEBRE AR A& Alelsta A Altaien, 3] s
= A, 33he Be 7R ved 2n
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[0403]

[0404]

[0405]

[0406]

[0407]

A 7
g g
<3} A> <&} FEB>
olat, 7] &b AAldl 1 WA 249 A} wlale] 1o wel Alxd 7] AAD AR
317] [ 119 thehhgie.
[3% 1]
= TSEAWV) i ek (CIE(x, y))
DOPANT | (at 1000cd/m’) (cd/m’) (cd/A)
AMRFAAIG 1 setE1 5.1 745 7.1 (0.13,0.10)
AXFAAIG) 2 sletE2 53 722 6.1 (0.13,0.12)
AMRFAAIG 3 st E3 51 751 74 (0.14 ,0.11)
ARFAAIG] 4 38t =4 5.5 711 6.1 (0.14 ,0.13)
AXFAAIG 5 =5 43 774 6.5 (0.14 ,0.11)
AXFAIAIG] 6 35t=E6 51 811 7.5 (0.13,0.09)
ARFAAIG) 7 3etE7 55 800 6.1 (0.15,0.10)
AMRFAAIG] 8 sletE8 53 788 6.7 (0.15,0.11)
AXFAIAIC] 9 3etE9 44 744 6.6 (0.14 ,0.11)
ARHAEAIG10 | 3EHELO 51 735 7.1 (0.15,0.10)
ARFEAIG1L | 3lEtELL 51 721 6.4 (0.14 ,0.13)
AXFAAG12 | 3EHEL2 53 801 6.5 (0.13,0.09)
AR A 013 SletE13 55 800 7.2 (0.15,0.10)
AXMAAG14 | 3lEHEL4 5.2 768 6.5 (0.15,0.11)
ARFA A 15 SletE15 54 744 7.2 (0.14 ,0.11)
A2XHAEAG16 | 2lEHEL6 51 745 6.1 (0.13,0.10)
AXRFAAO|17 | B}EHELT 53 722 6.1 (0.13,0.12)
ARHAEAG18 | 3lEtE18 4.5 771 7.8 (0.14 ,0.11)
AXFEAIG19 | 3lEHE19 5.5 711 6.1 (0.13,0.12)
ARFAEAG20 | 3EHE20 53 774 6.5 (0.14 ,0.11)
ARFAEAG21 | 3lEtE21 41 833 6.5 (0.13,0.09)
AXFAAG22 | 3EHE22 5.2 768 7.5 (0.15,0.11)
A KFAA| G 23 sletE23 54 744 6.2 (0.14 ,0.11)
AXMAAG24 | 3lEHE24 5.1 745 6.1 (0.13,0.10)
Hmoj 1 3ietEA 6.5 557 4.0 (0.14 ,0.13)
:,lex o} wl a]—ﬂﬁ_% _fl;;(«]

471 AAlel B onjaldel] mE {71 ARG F A (7R
AE(CS-200044] TTHIVLEZ 2 158 o]
HFEE(cd/N)E

o)
H

ue nl iz
ofd

P

¥0 o

),

= 4 %
wo] we S84 1 U 242 BARE SERe T 248Y SUES A8 4u 7
B B4ol S5 Holmz, EALA, UxZdel 2% % £ Fol f834 AHea

o}

F ARE
& 1]
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