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4-chloro-1-iodo-2-nitrobenzene(3.0 g, 0.011 mol)ol 2-bromophenylboronic acid(2.5 g, 0.013 mol),
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Al F715E SEAZ & ARG A(n-Hexane @ EA )3te] EtOHE A A3t SIHA 1-3& 2.5 g (F8&63%)F
3Tt (m/z=396)

Jlﬂé&‘

(4) Azd 4 @ FHA 1-49] A4

N
N 4 N —Cl
aten e
Br /\ OH

1-3 1-4

=204 1-3(4.0 g, 0.010 mol), methyl magnesium iodide(2.0 g, 0.012 mol)ol] THF 50 mLE @il -78 TollA]
Z7

5A1ZE mpksto] wkSAIZIGH REGF R F- N0 :MCol Sl F AR AGA(n-HEXANE : EA)sto] T3bA] 1-42 3.0

g (B0%)F533Att (m/z =376)

(5) Az 5 : F3H4 1-59] ¥4

A 1-4(3.8 g, 0.010 mol)E 50 mLe] FFE PO =91 & 5A1ZF FoF WHkAJAL, o]5 & 100 mLeo}t
A

Ethyl Acetate 100 mLE F%3}al, #715S 79t A%, o= EtOH 100 mL= A
g, 72%) 53t (m/2=357)

(6) Azl 6 @ FhA 1-69] 34d
Br, - /=\;\ r—\ V. —
<?—/\>—Br + (HORB— \ 7 /\/:/)_\\_/<\_\<_>

<) /:(—

1,3-dibromobenzene(2.4 g, 0.010 mol)°ll triphenylen—2-ylboronic acid(3.2 g, 0.012 mol)E ¥ AAld 1-
Aze] (DollA ARgE TUe Wy o st <F1HA 1-6> 2.6 g (575 680)S LAt (n/z=383)
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[0146]

[0147]
[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]
[0157]

[0158]

[0159]
[0160]

ZIHES 10-2015-0137266

(1) Azd 7 @ F3HA 1-79] A4

2

Br\
OB
</ \—g —Q \ ; N e
a et — O
/ \ —
1-6 <\J

1-7

ZZHA 1-6(3.8 g, 0.010 mol), bis(pinacolato)dibron(3.0 g, 0.012 mol), PdC12(dppf)(0.4 g, 0.005 mol),
potassium-acetate(2.8 g, 0.020 mol)oll 1,4-dioxane 900 mLE Wil 95 TellAl 24A]7F ugkste] wh-gA|Z ).
e 8§ WAste] HO c MCel S8 § AHAA (n-Hexane : EA)SFo] FIHA) 1-7% 3.1 g(71%) $53}3]

o}, (m/z=430)

(8) Alxd] 8 @ 3}3HE 1099] A

o (2,0
N cl + - O
Q.O _\/f/“\ Vi

1-5

L/

109

FHA 1-5(3.0 g, 0.008 mol)ell F7HA] 1-7(4.3 g, 0.010 mol)E Wil AA] 1-#Ze] (DA AR Fd
gk o Fgste] <shHE 109> 3.6 g (& T1%)S LA

H-NMR (200MHz, CDCls): & oppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.76/d, 7.70/s, 7.65/s, 7.57/m, 7.40/m,
7.37/m, 7.30/d, 7.25/m, 6.87/d, 6.26/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.48/d) 4H(1.72/s)

LC/MS: m/z= 626[ (M+1)']

Ao 2 ¢ 3stE 1469] $HA

(1) Azd 1 : 4] 2-19] 34

Br
NO, B(OH),
S
| Br oN

2-1

1-iodo—2-nitrobenzene(3.0 g, 0.012 mol)oll 2-bromophenylboronic acid(6.0 g, 0.014 mol)S ¥ Al 1-
Az (DA AFERE Tde WHoz g3t <F7HA 2-1> 2.4 g (78 719 AA. (m/2=278)

(2) Azd 2 @ FHA 2-29] 34

Fo —— GO

22

21

ZHA 1-1 Yol F7A 2-1(3. o g, 0.011 mol)E& AR&3te] AAe] 1-AZd] (2)olA ALE&E FU3 Hjloz
gate] <F7HA| 2-2> 2.2 g(5& 82%)S AU (m/z=246)

kol
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

ZIHES 10-2015-0137266

(3) Azd 3 @ F3HA 2-39] 34

o

22

HA 1-2 dixlel F3A] 2-2(3.0 g, 0.012 mol)S AREsle] Ao 1-A|Ze] (3)ollA AMEH Fds W=z
Aslo] <F7HA 2-3> 2.8 g (& 65%)S AU (m/z=362)

et ofN

(4) Azxd 4 : F3A 2-49] A

) 0)
490 TR GO

ZHAl 1-3 thalell kA 2-3(3.0 g, 0.008 mol)S AR&3le] AAld] 1-A|Zd (4)oA A& 5L WHo=
Adsto] <F7HA 2-3> 2.3 g (& 780) S ATF (m/2=362)

z ofy

(5) Azd 1 : F3HA 2-59] A4

WA N
. S
24

25

THA 1-4 diAlel A 2-4(3.0 g, 0.008 mol)& ARE3Fe] AAlel 1-Alxd] (5)olA AHEE LT WHew
Frdste] <F3hAl 2-3> 1.8 g (& 70%)& LA (n/2=323)

(6) Azxel 6 @ F7HA 2-69] A

& —ad

=24 2-5(3.0 g, 0.009 mol)e N-bromosuccinimide(1.6 g, 0.009 mol)e] THF 50 mLE @il 0 TolA 8AIZF

wHtete] WESAIATE BB FE F M0 ;- oM EAER FRE & AP A (n-Hexane : MC)3F] F+ A2-
62 1.7 g(48%) 4533 th. (m/2=402)
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[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

ZIHES 10-2015-0137266

(7) Azel 7 @ 7 A 2-79] FA

<(’7\> (ﬂ>

Br . Nﬁﬂ B N =
o= — > or—
\ /7 Br (HO),B NN & //—<NJ\N

7N\ 7\

) ¢

\—/

1,4-dibromobenzene(3.0 g, 0.013 mol)°l| 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid(4.2 g, 0.015 mol)Z&
G Ao 1-AZd (DA AFEE U8t Wi or st <F7HA 2-7> 3.6 g (F& T1HS I
t}. (m/2z=388)

(8) A|zxd 8 @ F3HA 2-89] 34

o N A
Br. f OB §=/
\\:/ e i,N . B’BO i . \://,—J\\l 7.~N

N TP Bt N?_}

Y \) V2R

2.7 =/ 2-8 =/
ZFZHA) 2-7(3.0 g, 0.008 mol)el bis(pinaco ato)dlbron(2 5 g, 0.010 moD)E Y3 AAd 1-A|Ze] (7)lA

AR sd o At <F kA 2-8> 2.5 g (FF 730) S AU (m/2=435)

(9) Alz=d 9 : s3HE 1469 34

< % o N

QO * {:\)H\\ ) 7N 7N

S < C%«“\f
26 28 =/ Nﬂ/}\\‘
<,7 Y
.

/

—/

=

\

146

Al 2-6(3.0 g, 0.007 mol)oll F3HA] 2-8(3.5 g, 0.008 mol)&
3 ko Aste] <3E 146> 3.2 g (& 730)S LTt

011

23 A 1-Al e (DA AMEE T

H-NMR (200MHz, CDCls):§& ppm, 1H(8.24/d, 7.76/d, 7.73/s, 7.70/s, 7.57/m, 7.48/d, 7.40/m, 7.37/m,
7.30/d, 7.26/d, 7.25/m, 6.87/d) 2H(7.41/m) 4H(8.28/d, 7.51/m, 1.72/s)

LC/MS: m/z=631 [Qi+1)']

Ao 3 ¢ 3hehE 1589 A

(D AZd 1 : =704 3-19] 34

s Y
Ve — 3
HOY,B— =
HOLB™\ /\H o N T T(HoRB )N N)\©
N\
j 8

N

3-1

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)el] 2-chloro-4,6-diphenyl-1,3,5-triazine(2.6 g, 0.010
mol), Pd(dba)3(0.5 g, 0.0005 mol), Sodlum tert butoxide(1.9 g, 0.020 mol)el TOL 90 mLE Yir 95 TollA]
4N 2 agkate] wREAIZATE, Wk F8 & WZbete] HO ¢ MColl FiE] § A G A (n-Hexane : EA)3lo] F31A|
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]

[0199]

[0200]

[0201]
[0202]

ZIHES 10-2015-0137266

3-1 & 3.2 g(73%) 53+t (n/2=442)

(2) Azxd 2 : 3= 1589 A

=

\_/
— I\LN - .
(HORB=\ /=N N@
"""’kj
9

3 158

ZHA] 1-5(3.0 g, 0.008 mol)ell %A 3—1(4 4 g, 0.010 mol)E& ¥ AAJel 1-Azof (1)olA ALEH Y
o g sl <3FHE 158> 4.3 g (& 74%) S AUt

roh O{N

H-NMR (200MHz, CDCls): & oppm, 1H(8.55/d, 7.94/d, 7.87/d, 7.77/s, 7.76/d, 7.69/d, 7.65/s, 7.40/m,
7.37/m, 7.33/m, 7.30/d, 7.26/d, 6.87/d) 2H(7.41/m, 7.25/m) 4H(8.28/d, 7.51/m, 1.72/s)

LC/MS: m/z= 7200 (i+1)']

Ao 4 ¢ 3HE 1949] $HA

(D) Azd 1 : 4] 4-19] 384

Br—_) O . \QB*BO:E . jZB ®,
G o6

2-bromo-9, 9-diphenyl-9H-f luorene(3.0 g, 0.008 mol )l bls(plnacolato)dlbron(Z 5 g, 0.010 m)E ¥ 2
Alell 1-AlZzd (7)oA 2188 TLd3 oz Pt <FHA 2-8> 2.6 ¢ (5 73%0)S AUt (m/z=444)

(2) AZxd 2 : =74 4-29] A

0 -
+ Br%U—Br I

ZHA 4-1(4.4 g, 0.010 mol)oll 1,4-dibromobenzene(1.9 g, 0.008 mol)E Yl AAld 1-AZd (1)oA A&
H g3 o R FAhste] <FHA 4-2> 2.8 g (& 74%)S DA, (m/2=473)

(3) Azel 3 : F7HA] 4-39] A

AN
7 O R S/
A\ 7 N
S Y \iOB—B'O:t B 10]3% =/ Y O
e U0

%J
OO

42 43
Z=7A4 4-2(3.0 g, 0.006 mol)el bis(pinacolato)dibron(2.0 g, 0.008 mol)E Y AAd 1-A|ZFd (7)o A]
AHgE Tde o At <FXHA 4-3> 2.3 g (& 730) S AT (m/2=520)
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

ZIHES 10-2015-0137266

(4) AZd 4 : 335 1949 A

Z7H4) 1-5(3.0 g, 0.008 mol)ell F7+A] 4-3(5.2 g, 0.010 mol)E B3 AAd 1-AZd (1)o)A A1¢d 54
g Wb o2 FAEle] <3FE 194> 3.7 g (& 65%)S AUTt.

H-NMR (200MHz, CDCls): & oppm, 1H(7.93/d, 7.87/d, 7.77/s, 7.76/d, 7.65/s, 7.63/d, 7.40/m, 7.38/m,
7.37/m, 7.30/d, 7.28/m, 7.26/d, 7.25/m, 6.87/d) 2H(7.26/m) 4H(7.33/m, 7.25/d, 7.11/d, 1.72/s)

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

AAle] 5 @ 3}3HE 1999] 34

(1) Azd 1 : 4] 5-19] 34

Q //_\ {/j 7\
\_/(Br + (HO)ZBA<_ \ ) — Bf‘\H \\_/)_ﬁ\ //
7 N/

51

9,10-dibromoanthracene(3.0 g, 0.009 mol)°l 4-phenylnaphthalen-1-ylboronic acid(2.7 g, 0.011 mol)E 4
AN 1Az (DelA AR Tdd wHoer FAste <FAl 5-1> 2.7 g (FF 65%9)S I
t}. (m/z=459)

(2) Azd 2 @ F3HA] 5-29] A4

o0

/= =
Br— /~<\:>/ \ /s

51

=74 5-1(3.7 g, 0.008 mol)el bis(pinacolato)dibron(2.5 g, 0.010 mol)E Y AAd 1-A|ZFd (7)A]
AFEE A3 W o SHAsle] <F7HA] 5-2> 3.0 g (8 73%)S AU, (m/2=506)

(3) Axd 3 : 3}3E 1992] A

) VRAXA —
AN j;:OBA<ff>_<LJ>A<£:> N, 344 O
*C!%lglb' 5 ! >4%§ =9,

5-2 N \_/

15
199

%ﬁﬂ1%@0g,QmwmnM]%ﬁﬂ5a@1g,0m0mU§»%1¢MM1kmiﬂ(nﬂﬁxwﬁi%%
3 ko2 Aste] <3E 199> 3.9 g (& 70%)S LTt

H-NMR (200MHz, CDCls): & ppm, 1H(7.76/d, 7.65/s, 7.41/m, 7.40/m, 7.37/m, 7.30/d, 7.26/d, 7.25/m,
6.87/d) 2H(8.55/d, 8.01/d, 7.79/d, 7.55/m, 7.51/m) 4H(7.91/d, 7.39/d, 1.72/s)
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[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]
[0232]

ZIHEd 10-2015-0137266

LC/NS: m/z=702 [(1+1)']

A 6 ¢ 3hehE 2429 A

(D AZFd 1 : =704 6-19] A4

4,6-diphenyl-1,3,5-triazin-2-ylboronic acid(3.0 g, 0.011 mol)ol] 1,3-dibromo-5-chloro—-2-iodobenzene(3.6
g, 0.009 mol)E Y AAJe 1-AlZd (1A Agd g FHoz FAdste] <FA 6-1> 3.2 ¢ (&
70%)S DAt (n/2=501)

(2) Azd 2 @ F3HA 6-29] A

B

oo
CIM/ \\J\l . 040)25@> — CIJ N%

N <
\
- ats

6-2

6-1

=74 6-1(5.0 g, 0.010 mol)el| pyridin-3-ylboronic ac1d(1 4 g, 0.012 mol)E ¥ AAd 1-AZd (el
A AMgE BdE wRlow gAdste] <F A 6-2> 3.5 g (& 70%)S DA}, (m/z=497)

(3) Azel 3 : ZF7HA] 6-39] A

g a%s)
— N— \ / \ 4
_{ \ o o~ N=
T et e e
\ /70 07\ [¢] N
J N //ﬁ\ /N
\:/N N/ \\;N(/ 3

-2(5.0 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Wi AN 1-AZd (7)]A

%
AL A3 o r gAste] <TA 6-3> 4.1 g (78 700 = LA, (m/2=589)

B

2
oft

(4) A% 4 : 38 2429] A

7 AN

N (/—\\ // VAR VA
s L e ate

A O.B 4</:<>_<N:’\N N / Ne!

Vi N _ 7 = =\

N F LT O~ N

ie s g®
S axa o
—/ N/

15 63 242

Z7H4) 1-5(3.0 g, 0.008 mol)ol =37+A 6- 3(5 9 g, 0.010 mo)E Wi A 1-AZd (DolA AleH A
g W o2 dgsete] <sh e 242> 4.7 g (& 75%)S ).

[
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[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]
[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]

ZIHES 10-2015-0137266

H-NMR (200MHz, CDCls): & ppm, 1H(7.76/d, 7.65/s, 7.40/m, 7.37/m, 7.30/d, 7.26/d, 7.25/m, 6.87/d)
2H(9.24/s, 8.70/d, 8.42/d, 7.72/s, 7.57/m, 7.41/m) 4H(8.28/d, 7.51/m, 1.72/s)

LC/MS: m/2z=785 [(H+1)']

Ao 7 ¢ 3stE 2549] $HA

(D AZd 1 : =274 7-19] A4

. o8~ )~

)Y

/= Y N7
Brg\\_//¥Br 7\
Q\ Y/

1,4-dibromobenzene(1.9 g, 0.008 mol)°ll triphenylen—2-ylboronic acid(2.7 g, 0.010 mol)E ¥ AAld 1-
Azd (DA AFEE FL3 HoR gAste] <THA 7-1> 2.3 g (8 75%) S AUt (m/2=383)

(2) AZxd 2 : =74 7-29] A

)
e

)

BF_C /7 (HORB )N Q
(HO)QBH\ /N

7-1
7-2

=24 7-1(3.8 g, 0.010 mol)ol 9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)ES ¥ Ao 3-A x4
(DolAM AHg8 593 BRloz 435t <FHA 7-2> 4.0 ¢ (& 77%)S A (n/2=513)

(3) Azl 3 : SIFE 2549] FA
@
5
e ()%

Z7H4 1-5(3.0 g, 0.008 mol)ol Z3+A) 7—2(5 1g, 0.010 mo)ZE Y AAo 1-AZxd (DA AFEE =
3 o g FAste] <8R 254> 4.6 g (8 730)S AT}

H-NMR (200MHz, CDCl;):§& ppm, 1H(9.15/s, 8.55/d, 8.18/d, 8.04/d, 7.94/d, 7.87/d, 7.77/s, 7.76/d,

7.69/d, 7.65/s, 7.40/m, 7.37/m, 7.33/m, 7.30/d, 7.26/d, 6.87/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m,
7.79/d, 7.68/d, 7.25/m) 4H(1.72/s)

LC/MS: m/z= 791[ O1+1) ']

Ao 8 ¢ 3stE 2629 $HA
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

SHE3d1 10-2015-0137266
(1) Azd 1 : 388 2629 A

J
O cl * (HO)QB‘@FB(OH)Q

15

=24 1-5(3.0 g, 0.008 mol)ol 1,4-phenylenediboronic acid(0.8 g, 0.005 mol)E ¥ AAd 1-A =z
(DA AHgR 53 o= FHAdste] <ghteE 262> 2.6 ¢ (57& 71%)S AU

H-NMR (200MHz, CDCl3): & ppm, 1H(7.76/d, 7.65/s, 7.40/m, 7.37/m, 7.30/d, 7.26/d, 6.87/d) 6H(7.25/d)
8H(1.72/s)

LC/NS: m/z=721[ (M+1)']

AAle 9 - shetE 29] §Hd

(D) Azd 1 F3HA 9-19] 34

&
Br%i%Br + H<,_> - N O O
8 )

91

1,4-dibromobenzene(2.4 g, 0.010 mol)el N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(3.6 g, 0.010
mol)E EiL AAje] 3-Axe] (DA AMEHE 43 Yo a st <FA 9-1> 4.0 g (& 77%)S B
t}. (m/z=516)

(2) Azd 2 @ F3HA] 9-29] A

=24 9-1(5.0 g, 0.010 mol)el bls(plnacolato)dlbron(B 0 g, 0.012 mol)E Y AAd 1-AZFd (7)A]
AFRE FUE i oR gAste] <FHA 9-2> 4.1 g (FF 73%)S AUtk (n/2=563)
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[0260]

[0261]
[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

ZIHES 10-2015-0137266

(3) Az 3 @ 3= 29| A

ZHA 2-6(3.0 g, 0.007 mol)ell =%FA] 9-2(4.5 g, 0.008 mol)E YL AAd 1-AZxd (1)oA AMgE FU
W o 7 BAdsle] <3EE 2> 3.6 g (8 68%)S AUUT).

% ofy

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.87/d, 7.76/d, 7.73/s, 7.62/d, 7.55/d, 7.41/m, 7.40/m, 7.38/m,

7.37/m, 7.30/d, 7.28/m, 7.26/d, 7.25/m, 6.87/d, 6.75/s, 6.58/d) 2H(7.52/d, 7.51/m) 4H(7.54/d, 6.69/d)
6H(1.72/s)

LC/NS: m/z=759] (M+1)']

AAle 10 ¢ sheHE 199] A

(1) Az 1 FA 10-19] A

\ Br, Q
\\t\ Br

%{NH ’ Br/@B r NQ[\iQ
v

dip-tolylamine(2.0 g, 0.010 mol)°l 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E ¥ AA]d 3-AZo (1)l
A AMEE FUS e A5t <FHA_10-1> 4.2 g (& 77%) S AATE. (n/2=547)

10-

(2) Azd 2 @ FA 10-29] A

@:b”g+ T @AXQQ(
he ge

10-2

g, 0.008 mol)ell bis(pinacolato)dibron(2.5 g, 0.010 mol)E €L Al 1-A|Zd (7)ol A
¥ Fgs o r FAste] <F7HA 10-2> 3.5 g (58 73%)S DA, (n/2z=594)
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[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]
[0283]

[0284]

[0285]
[0286]

ZIHES 10-2015-0137266

(3) Alzd 3 : s}3HE 199] 3HA]

ZHA 2-6(3.0 g, 0.007 mol)oll =%+ 10-2(4.8 g, 0.008 mol)E YL AA ¢ 1-AZxd (1oA AL T
W o g7 FAdsle] <EEE 19> 4.0 g (58 73%)S It

(% o

NMR (200MHz, CDCls): & ppm, 1H(7.76/d, 7.73/s, 7.40/m, 7.37/m, 7.30/d, 7.26/d, 7.25/m, 6.87/d, 5.73/s)
2H(6.25/s) 4H(2.34/s, 1.72/s) 8H(6.98/d, 6.51/d)

LC/NS: m/z=791[ (M+1)']

AAle 11 : shehE 849] §HA

(1) Az 1 A 11-19] A

1,3,5-tribromobenzene(3.1 g, 0.010 mol)e] N-(biphenyl-4-y1)-9,9-dimethyl-9H-fluoren-2-amine(3.6 g,
0.010 mol)E ¥ A 3-Axd (Dol AMHEH L3 Wiz st <FHA 11-1> 4.6 g (5§ 77
%) & DAt (m/2=595)

(2) Azxd 2 : FA 11-29] A

Br
—
N-B = . N
HN B <L/\,—Br O %
Q ¥

12

3-bromo-1H-indole(2.0 g, 0.010 mol)ell bromobenzene(1.6 g, 0.010 mol)E YW AA]d 3-AZd (1) A}
S8 Tde PHo T FAst] <FHA 11-2> 2.0 g (FF 75%)S AU (n/2=272)

(3) Azxd 3 @ FA 11-39] A

Q
B-0

oY%t N
Oy - el o
1-2

=204 11-2(2.7 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E Yir AA]d] 1-#A|Zd] (7)o A]

11-3
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[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

ZIHES 10-2015-0137266

AHEE FAE Y er skl <FRHA 11-3> 2.3 g (58 73%)& AU (n/2=319)

(4) AZd 4 : =7A 11-4¢] A

@Q

25t
o — O

11-3 11-4

N/
Z7H4 11-3(3.0 g, 0.009 mol)oll &7HA 11-1(4.8 g, 0.08 mol) S Y1 AA ] 1-AZd (1A AleH T
3 WP o FAEle] <F7hAl 11-4> 4.0 g (58 70%)S LAY, (n/2=707)

(5) Azxd 5 @ FA 11-59] A

B N | / .O~
<:>/NE§N ‘Ei' C el (:)*”}]:r'L\\‘!:’
O

g, 0.004 mol)el bis(pinacolato)dibron(1.3 g, 0.005 mol)E €L Al 1-A|Zd (7)ol A
H g3 e R g3kl <F7HA 11-5> 2.0 g (& 67%) <= AT (m/2=754)

(6) Azl 6 : 3}3a 849 A

VRN
\

) B el
R S R X

Z7FA 2-6(3.0 g, 0.007 mol)oll Z7+A] 11- 6(6 0 g, 0.008 ml)E& ¥ AAld 1-AZxd (1)oA ALEH &
3 o7 At <3lEHE 84> 4.5 g (& 67%)S AUt

¢

H-NMR (200MHz, CDCls):§& ppm, 1H(8.17/d, 7.87/d, 7.76/d, 7.73/s, 7.71/d, 7.62/d, 7.55/d, 7.45/m,

7.41/m, 7.40/m, 7.38/m, 7.37/m, 7.36/s, 7.30/d, 7.28/m, 7.26/d, 7.25/m, 7.05/s, 6.87/d, 6.75/s,
6.58/d) 2H(7.58/m, 7.54/d, 7.52/d, 7.51/m, 7.50/d, 7.42/m, 6.85/s, 6.69/d) 6H(1.72/s)

LC/NS: m/z=951[ (M+1)']

A 12 @ 33HE 1039 34
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[0299]

[0300]
[0301]

[0302]

[0303]
[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

[0310]

ZIHES 10-2015-0137266

(D) Azd 1 FA 12-19] A

Br. Br,

G o Soo

1241

Br

bis(4-bromophenyl)amine(3.3 g, 0.010 mol)°l| 2-bromo-9,9-dimethyl-9H-fluorene(2.7 g, 0.010 mol)Z
A 3-AFd (DA A s9d Wgor Adste] <FA 21-1> 4.2 g (& 819
t}. (m/z=519)

12 o
s

(2) Alzdl 2 @ FIHA| 12-29] 34

So =~ FO0

12-2

1241

F7HA 12-1(5.2 g, 0.010 mol)ell pheny!l boronic acid(1.5 g, 0.012 mol)E Yar AAld 1-A|Zd (1)o)A Ab
SH Fds Yoz FAsle] <FHA 21-1> 3.3 g (& 63%)S LATE. (m/2=521)

(3) Alxd 3 @ XA 12-39] A

G
Br, o)

N
\

P O
5 @ -0 T GO

D

12-2

Z=20A4 12-2(4.2 g, 0.008 mol)ol bis(pinacolato)dibron(2.5 g, 0.010 mol)E YL AA]d] 1-#A|Zd] (7)o A]
AREE TS o R Fdste]l <F7hA 12-3> 3.3 g (FF T0%)& EUTH. (n/2=568)

F

(4) Az 4 : 3I3E 1039] A

103

Z7FA 2-6(3.0 g, 0.007 mol)ell =7FA]l 12-3(4.5 g, 0.008 mol)E 2 AA o 1-A|Zxd (DA AH&d FY
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

gk W o
H-NMR (200MHz, CDCl3): & ppm,

LC/NS: m/z=764[ (M+1)']

A e 1 shEE 18wy

O[Nv
Lo,
}O{I

1H(7.87/d,
7.30/d, 7.28/m, 7.26/d, 7.25/m, 6.87/d, 6.75/s,

o2 At <HgE 103> 3.7 g (& 70%) = DAL}

7.76/d, 7.73/s, 7.62/d,

7.55/d,
6.58/d) 4H(7.54/d, 6.69/d) 6H(1.72/s)

ZIHES 10-2015-0137266

7.40/m, 7.38/m, 7.37/m,

2E ARR o] fr|dAEEAaA Az

IT0OZ Z¥E 273
sto] srER AL 33E

4= H]Eo] 9%7F EX=F Ir(ppy)ss

2AE AzSHGT.
o, 7 BAY FAEEE FFE 1

0.5 nm/sec® 3+ tct.

2xp Ao 2 WA 8

71 8EE 1 gl 7] [® 1]

I Yol BalgE 10 nm FAZ F&sle] A Fo] whg=
Jdalal, 1 Yol AlgyE Z3ale] 40 nm«] AArEZF

mel AAFAFE FAHAG. A4

9o NPRE ZzHsle] 120 e AITFEZS A9
19 =&

=5l ESEF Fol BYFS 30 m FAZ I

Z£5=% 0.1 nm/sec,
)

= 0.1 nm/sec,

ZIAE SRES A RS A stae
]_

o
At AN 2 WA 89 A AAMFLAE A=A,

22 Alad 15 9% frdgteles &%
Q]
=

319
2
o

2 AFIAE B3

2AEA 9

832 0% AT 54

i
52
o
>
oo
ﬂ
fl

7] AR e

il

AR sto] o AARFAA A%

[T02 ZHE F78 9o <S¢ E

SHER 5te (BPE 32ER 3t &

tlo

9>S Z=Z3ta] 120 o] AITTFEE

22 0.1 nm/sec, Ir(ppy)s 3% E

Z&w Hlgo] 9%7F M=% Ir(ppy)ss =33t BI5ES ol L3355 30

oful, 7 A FAXEE HFE 0

0.5 nm/sec® 3}3t}.

22 A 10 WA 12

stetE 9 thAlel bl [ 2] 71AE shehe
2 A e 10 WA 129] vﬂxdﬁﬂ g pAkE Al

1 9o BalqgE 10 nm FAR F&sle] AFo] wF=S A} ARFEEZ R o
=S ¥Asta, 1 9l Algss F&E] 40 Y AAFESTS P en,

me] AAFYFS Aot AT

, CBP, Alqgs, Balg= 0.1 nm/sec,

_72_

o
=
W5 gol BFEIFS FHA 120 mel S P

aAel A

"\_j_:. [e} = =
= CBPE ARERE A& AlelstaL

U5 gl TUES A 120 me) SF2 FH3

=3

2318 E5L 0.01 nm/sec, YFrFS

At gl 19 B9E gHos

ol oal Aze 33HE 1 ol
st AL,

PAast o, ojofA Ir(ppy)ss
= 0.009 nm/sec® F#staL, =

m FAZ FAAT).

5< 0.01 nm/sec, LFnHFS



[0327]

[0328]

[0329]

[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]

[0337]

ZIHES 10-2015-0137266

Hlale] 25 91 frlddvole s axfim 7] AAlo o] bzl Bl o Alxd sheE 9 oAl At
Ho g ¥ 4 BHR o] AMSHI = NPBE AMEE AS A9stn 5UsA Az
g7 A+4® Ir(ppy)s, CBP, NPBY F2& tg3} ),
//:\
Q N/ VRN
= .
_ — e atad
// /ﬁN \Nﬂ\(\ //7>—<\ —N N—/
— — N7 NN
O &) '
N/ —/
[® 1]
S HOSTA 2 TEHLV) g2nsg (CIE(x y)
(at 1000 cd/m’) (cd/A)
AXFAAIG1 3leE109 50 62 (0.31, 0.63)
AXHEAIOf2 et E146 5.1 49 (0.31, 0.63)
AKXFAA|G3 SleHE158 5.0 54 (0.32, 0.64)
AKFAAIO4 SIetE194 44 61 (0.32, 0.64)
AKFAAG5 setE199 4.5 49 (0.32, 0.64)
A XA AIO6 SletE242 49 51 (0.32, 0.64)
AKFAAIO7 SetE254 4.9 58 (0.34, 0.62)
AKRFAIAG8 sletE262 51 53 (0.35, 0.63)
AKX o1 CBP 6.8 37 (0.33, 0.62)
[® 2]
HBI+SM= FEHLLW) LayEg (CIE(x, y)
(at 1000 cd/m’) (cd/A)
AR A9 3etE2 41 57 (031, 0.63)
AXFAA|O10 3letE19 51 53 (031, 0.63)
ARFAAIO11 slet =84 5.0 55 (0.32, 0.64)
AXFAA|O12 32103 48 61 (0.32, 0.64)
A KHH| 202 NPB 6.8 37 (0.33,0.62)
TS 2 AFEE ZA
A7) AR 2 25%25 i / SEEAE 0 2x2 m)E VL A AE(CS-20004A] Z+HIVLZ R 131 o]
TG F AFE 1 oA/ m¥A FSA7IH FH AV, AFE=WA/m), TFEE

3 %7 1000 cd/md of FEHQ¢

b S % (cd/mt), TF
I AFEES A (R

113 [ 2] YepdAT.
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