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(7)) &

=

4 5

(6)ol] 23t

o

4E 5430 wE A4 4

How Azd

A

5506 2 &

A7

(1) #fol F=(2),

3= 7|
F71 AR aApe] F27F dAFH Q).

s
a

[0139]

#5%6)

Kby

| Az el

3] &7

(6) %

=
o

A% 5%

<(5),

=13
= O

7138(1) 1ol F=(2),

4ol =

S DEREOS

[0140]
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10-1913628

s==4

G7) AR} 2xpe] P27} A 5o

Hom A%

2

2=
R

71381 Aol F=5(2), 2FF(6) B S=(7)0]

5ol =

Ly
a

[0141]

BiK

& 1WA 5ol dlAE e STt

I
N

71 AR 2A T

o wE

713(1) flell F=(2),

\mo

g, & ¥

[0142]

s

Lol =

L
a

[0143]

i

d FA7IAAE A FETE dAlE e Qv

Nlo

X

"
(S

=

o

mr

(5) % &

33

(3), A& 5354, T

3L Zol=
S THS

7

713(1) flell F=(2),

29

F71AAL G e F2T7F A E o] 9t

L
_

[0144]

713(1) fell F=(2),

3ol =

F71AAE A e] F27E Al E o] 9t

Ly
s i

[0145]

of eiM, 471 [3

==

olsh e

(2),

7138(1) Sl F=

4ol =

of Fx27} eAlEe] .

oy
_

[0146]

<0

o))
ol
o
1

N AA LG A 7po] F27} AAH

<(5)

=1
=70

(2),

7138 (1) Sl F=

5ol =

s
fis i

[0147]

T

F(e-beam evaporation)¥} 2

=4
o=

717 A G A= 223 E ¥ (sputtering) ot A
PVD(physical vapor deposition) W< o]&3ld, 7

oz,

[0148]

i

Adr

)

KR
=

)
o
;OD
B

No

R

!

Wt

il
~
Xq
7o

el

[0149]

N
-

‘Z#O
(y

2
e
o
froat
2]

el
Hlo

Nlo
Ao
)

X

3l

K

9

10
=
il
ﬂﬂ_AH
Xq
~
g

=

2 A2 (solvent process), o7t

hvA
gl ==, ~

of ZAgol ohul =

jari
o

B

™

o
e

4dr

T

2%, 7o, ok, @

LS

QA d=2+=

s
S|

Jl

Z

o 7

Sh&E, Zn0:Al &

), ZE[3,4-( & @-1,2-5]LA)E] 2 3] (PEDT),

u:l]

No

i

dzZe vavlsE, 2, UE

2 o)
L Y

e 74

LiF/Al T=x Li0y/Al %

=1
H H,

[0152]

o] HONO AFe]2l o] whgt

=

o

Fob FH 7=

s}
=

(o3}
=

o)

HOMO(highest occupied molecular orbital)”7} %= &2

?l

7&,

dl(perylene) ALY

™

o #71%

[e=]
=

AlolxtE ) Hddll, Ay 8] = (quinacridone) 7l

il
al

A ES

[0153]

=
g
il
Ho
K

wq 18A,

%

d

e,

=L

oFgot

L
L

14 < =
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[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SEE46 10-1913628

Hgd Bito] 3 dE 55 FFTHA Tol Jo, olEdvt dAHE e oyt

g ERREE A £ A RN A3 AAE 47 FEvtel AFAF oz sAFA Y
of Wlg W & e BFRA, FFo|y Qe uigh JAaEEe] £ EHo| nigAsth, FAIAQL = 8-
EFZA-FEY dFuE AE(Alg), JMERE AY FFE, olZAs ~E|U(dimerized styryl) &,
BAlg, 10-3|=EAMZE FAEd-T4 38, HFAE, HMXxEolE 4 wWlzontrE AdY 3FE, Z(p-3
Jdamj ) (PPV) Aol iz, ~¥Z(spiro) S5HE, TYEFWU, FHU Fo] gloy, ol5dnt dH ¥

= e ohe,

A pE BARE SToRNH A4E 4 FY Wob WYFOR $AF & db BADA, Al U@ o)%F
Hol 2 BAol HFehth, FAH ez s-SEFAREAL Al HE, AlgE EFE FE, 47 402 5

A, 71 ARA, 771 ERALE e vxRY 7] A

[e] [}
A 2ANAE FAAEGEA A A FAR A2 48T+ Aok

Alelg AAEG. 2y, shr]e] AAlds & EHE dAet

Ae ohrh,

(D) Azl 1 : F3A A9 34

E

3-bromo-5-chloro-1,1-dimethyl-1H-isoindole(2.6 g, 0.010 mol)ol methyl 2-bromobenzoate(2.6 g, 0.012
mol)S ¥l 60 mL ehtero] =o]aL, -78 C&E WYZAZ1 F 2.5 M BuLi(0.01 mL, 0.0005 mol)<S dropping*l%!
-, INZE S awkegitt. o]& AAE] Aoz &7 4A7F < O wRkegith, whgds & & 100 nl®
FEeol §7158 4 AU, o1F BiOH : AcctoneO® AZF3e] FAA AL3 g, 4NF S5}
(m/z= 313).

(2) Az 2+ =24 A-1¢] A

=N ¢
s
N=

OH

A-1

S droppingAlZl %, 1AIZF 5 wHkslglt), o]E AAs] Ao &8 4A7F F<F o wwkekgith. wkE o
5 % 5 100 nL®E FEF38] 77158 7 AXsH k. olE EtOH : Acetone &2 AAAT ] F7HA] A-1(2.0
g, 63%)<S 538 th(m/z= 313).

F7HA A(3.1 g, 0.010 mol)E 30 mL ehterel o], -78 T=E YZFAIZ1 $ 2.5 M BuLi(0.01 mL, 0.0005 mo
)
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[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]
[0174]

[0175]

[0176]

[0177]

SEE46 10-1913628

(3) Alzxd 3 @ F3HA] A-2°] A

// Cl
Cl
ST
&
A-1

F7HA A-1(3.1 g, 0.010 mol)E 50 mL9] &35¥ HPO 59 5 5A1ZF 5 WUREAIATE, o]& & 100 mLo}
%]

Ethyl Acetate 100 mLZ 3Z3l1, 712 79 AZ3Y. o] EtOH 100 nLE AAASI] Z70A A-2(2.1

g, 72%)5 538t (m/z=295) .

O

(4) Az 4+ =24 1-1¢] A

1
»
.
}_é/
-~
.\i_ﬁ )
i
@
I

</‘\ /© ©° ,\/:>
. (
h 141 VAR
N-(biphenyl-4-yl)-N-(4-bromopheny! )-9,9-dimethyl-9H-f luoren-2-amine(5.2 g, 0.010 mol) ]l

bis(pinacolato)dibron(2.5 g, 0.012 mol), PdCl,(dppf)(0.4 g, 0.0005 mol), potassium-acetate(2.7 g,
0.020 mol)ell 1,4-dioxane 100 mLE Y il 95 TollA] 24A)7F uksle] HESA|ZTH, whe =28 & WWzkslo] Hy0
MCol Z¥e] ¢ A7 GA|(n-Hexane : MC)3Fd F3HA| 1-1& 4.0 g(F& 71%) F53FA}H(m/z=563) .

(5) Az 5 : 3= 19 A

S %
~CD

=74 A-2(3.0 g, 0.010 mol)oll =7HA] 1-1(6.8 g, 0.012 mol), Pd(pphs)4(0.6 g, 0.0005 mol), potassium

carbonate(2.8 g, 0.020 mol)el] THF 100 mLE ¥ 3L 65 TolA 184t nlykshe] HP%J\]ﬁE‘r s =g 5 Yzt
3ol HoO @ MCol S#2 & AHAA (n-Hexane : MC)3te] <3t&E 1> 4.9 g(5& 70%) F535+3c}.

H-NMR (200MHz, CDCls;): & ppm, 1H(7.990/d, 7.87/d, 7.69/d, 7.62/d, 7.61/m, 7.55/d, 7.41/m, 7.38/m,
7.28/m, 7.23/d, 6.75/s, 6.58/d) 2H(7.52/d, 1.61/s) 3H(7.51/m) 4H(6.69/d, 1.72/s) 5H(7.54/d)

LC/NMS: m/z=697 [(M+1)']

Ao 2 ¢ SeE 2 944
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[0178]

[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]

SEE46] 10-1913628

(D Az 1 @ FIHA 2-19] A

+ Br‘QBr BrQ

‘G!E!I“'i; % "i;|l%!5>
“!§I“'ED:Z ﬂl;'l%!s,

2-1

bis(9,9-dimethyl-9H-fluoren-2-yl)amine(4.0 g, 0.010 mol)el] 1,4-dibromo-2,5-dimethylbenzene(2.6 g,
0.010 mol), Pd(dba),(0.5 g, 0.0005 mol), sodium-tert-butoxide(1.9 g, 0.020 mol)el Tol 100 mLE ¥iL 95
Tl A 4A17F wRkste] BESA AT, ¥k T8 § WdZste] H0 0 MCAl S8 § A A Al (n-Hexane : MC)3}o]
SA 2-1% 4.5 g(5& 77%) 53 (m/2=585)

(2) Az 2 © FIHA 2-29] A

7 N\
{ , \ )
\ _ \ / \ o .
s et —— T
/ S»—N ’ N ¢ —_
Br— ;:<\ \/v_\/ i/[o OI\ 770 —< >—\\
7% 22 >/‘\‘>

=744 2-1(5.9 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y¥WiL Al 1-AZFd (4)A
ALEE B oz Al <F kA 2-2> 4.3 g(5F 72%)S DY (m/2z=591)

(3) Azxef 3 : s}3HE 29| 34

A A-2(3.0 g, 0.010 mol)ol F7HA 2-2(7.1 g, 0.012 mol)E Y AAe] 1-AlZe] (H)elA AHEH T
o st <shgE 2> 5.5 g(FE 7202 AUt

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(7.90/d, 7.69/d, 7.61/m, 7.54/d, 7.51/m, 7.42/d, 7.23/d, 6.49/s,
2.59/s, 2.12/s) 2H(7.87/d, 7.62/d, 7.55/d, 7.38/m, 7.28/m, 6.75/d, 6.58/d, 1.61/s) 6H(1.72/s)

LC/NS: m/z=766[ (M+1)']
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[0189]

[0190]

[0191]
[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

SEE46 10-1913628

Ao 3 : setE 3 A

(D Azxd 1 : F3HA] 3-1 44

HN
N-(biphenyl-4-y1)-9,9-dimethyl-9H-f luoren-2-amine(3.6 g, 0.010 mol)°l 2,6-dibromonaphthalene(2.9 g,

0.010 mo)E Y AAo 2-AF (Dol AFEE FY3 WHo g Aste] <F7HA) 3-1> 4.4 g(F8 77%) <
\:/v\r% (m/z 566)

a

. ®
i

\e

3-1

(2) AZxd 2 : =7v4] 3-2 A
O

A

Hf—\r— + io\s—s/oi/ - \ o, HW%NEJ
BI'4<=/>:/ 2/‘_\) 770 o7y /iolsﬁ \:/\z/ O

o 2

34 32
=24 3-1(5.7 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E YW AAd 1-A|Zo (4)A
AbSE TUs o R Aste] <F A 3-2> 4.4 g (57 7208 AU, (m/2=613)

(3) Azxd 3 : 5= 3 A

a2 e ‘7[15:) "’ﬂi;N\qIDLwﬂi}

74l A-2(3.0 g, 0.010 mol)o] E7HA] 4- 2(7.4 g, 0.012 oD & ¥ Al 1-Aze] (G)elA AHgd <
W o g7 etAsle] <3SHE 3> 5.4 g(FE 72%)S ATt

o O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(7.90/d, 7.87/d, 7.84/d, 7.74/s, 7.64/d, 7.63/d, 7.61/m, 7.55/d,

7.54/d, 7.51/m, 7.49/d, 7.46/s, 7.38/m, 7.28/m, 7.23/d, 6.75/s, 6.58/d) 2H(7.54/d, 7.52/d, 7.51/m,
6.69/d, 1.61/s) 4H(7.69/d, 1.72/s)

LC/NS: m/z= 7470 (M+1) ]

AAel 4 ¢ BehE 4 94
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[0202]

[0203]

[0204]

[0205]

[0206]
[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

SEE46 10-1913628

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

2 1 odo

NH + -

SR

dip-tolylamine(2.0 g, 0.010 mol)oll 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E ¥ i AA|d 2-A|Zo (1)l
A AREE FUst o R At <FIHAl 4-1> 4.2 ¢ (57F 770 S A Th. (m/2=547)

(2) Az 2 : =34 4-2¢] A

heUeVe N e B

P

=74 4-1(5.5 g, 0.010 mol)el bis(pinacolato)dibron(S 0 g, 0.012 mol)E B AAd 1-A|Fd (4)°]A
AREE T3 W o g shAEte] <F7HA 4-2> 4.3 g(5E 72%)S LUt} (m/z=595)

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

D
oV Ne gl

| o
ey T Oy

ZHA] A-2(3.0 g, 0.010 mol)ol =71A] 4-2(7.1 g, 0.012 mol)E YL AA ¢ 1-AZxd (5)olA A1¢d =9

= 7

SZHA
g W o ® FAgste] <sHEE 4> 5.2 g(F8 71%)S AT

yal

H-NMR (200MHz, CDCl;): & ppm, 1H(7.90/d, 7.69/d, 7.61/m, 7.54/d, 7.51/m, 7.23/d, 5.73/s) 2H(6.25/s,
1.72/s, 1.61/s) 4H(2.34/s) 8H(6.98/d, 6.51/d)

LC/NS: m/z=728 [(M+1)']

LA

A 5 3}5HE SIS

(@)

(1) Az 1 F24 5-1¢] A

Hos— )4 - or—fgiig;-Br — C““§II$”_*QII>’*<“

5-1
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

SEE46 10-1913628
4-tert-butylphenylboronic acid(1.8 g, 0.010 mol)ell 1-bromo-4-chloro-2,5-dimethylbenzene(1.8 g, 0.012

mol)E YWl AAjo] 1-A|Zd] (5)oA AlEE U3 Wyoz Hdste] <54 5-1> 1.6 ¢ (5& 720)S I
t}. (m/z=272)

(2) Azxd 2 © FIHA 5-29] A

O i — B

A 5-1(2.7 g, 0.010 mol)ol 9,9-dimethyl-9H-fluoren—2-amine(2.1 g, 0.010 mol)E EiL AA] o] 2-A|Zd]
(DA AbgH 5Lt oz ste] <FHA 5-2> 3.4 g (& 7705 AU}, (m/2=445)

(3) Alzd 3 @ T34 5-3] A

GF 0 T o,

7+ 5-2(4.4 g, 0.010 mol)ell 1,4-dibromobenzene(2.4 g, 0.010 mol)E Y i AA o] 2-A| %] (1)dA] AL

(4) Az 4 © FIHA] 5-49] A

o. .0
Br B
C&@)/‘K Tk = %5@)(%
=34 5-3(6.0 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E YW AAd 1-AZo (4)A
4%%%%ﬁ4 o g Aste] <F7HAl 2-2> 4.7 g (& 72%)S LA (m/2=647)

(5) Az 5 ¢ speh= 5] A

=Z

\’/ cl
. ,

+ BN

ZH A-2(3.0 g, 0.010 mol)ell &7+ 4- 2(7 8 g, 0.012 mol)E Y AAd 1-Axd (5)d4] AHgH Y
W o7 dAste] <3S 5> 5.5 g (8 70%)S AArt.

ok O{N
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]
[0240]

SEE46 10-1913628
H-NMR (200MHz, CDCl;): & ppm, 1H(7.90/d, 7.87/d, 7.69/d, 7.62/d, 7.61/m, 7.55/d, 7.51/m, 7.42/s,
7.38/m, 7.28/m, 7.23/d, 6.75/s, 6.58/d, 6.49/s, 2.59/s, 2.12/s)

LC/NS: m/z=782 [(1+1)']

LA

AAd 6 : 3}5HE SIS

(o)}

(1) Az 1 24 6-1¢] A

Cl

(I o) —
(HO),B
A

Cl

)

7

1

1-bromo-3-chloronaphthalene(2.4 g, 0.010 mol)el phenyl-boronic acid (1.4 g, 0.012 mol)E YiL A4
1-Alzo (5)ollA A8 Fd3 WHo= FAst <FHA 6-1> 1.7 g (FF 7298 AAT}. (n/2=238)

(2) Az 2+ =34 6-2¢] A

Cl Cl

80 C e ) - O:

6-2

A 6-1(2.4 g, 0.010 mol)ol 4-bromoaniline(1.7 g, 0.010 mol)E YiL AA|d 2=A1Fd (1o AL&FH
TS o R At <F A 6-2> 2.5 ¢ (& 7T70)S ATt (m/2=329)

offt of

(3) Az 3 : 24 6-3¢] A

~,

o + YRR o NN S
““‘6_2 j:o' \ofv N OQ

6-3

ZZHA 6-2(3.3 g, 0.010 mol)°l bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ AAo] 1-AZd] (4)A]
1 9% Wow FAste] <F7HA 2-2> 2.9 g (& 70%) S DAk (n/z=421)

>
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[0241]

[0242]
[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
[0252]

SEE46 10-1913628

(4) Az 4 © FIHA 6-49] A

=244 6-3(4.2 g, 0.010 mol)oll 4-bromo-N,N-diphenylaniline(32.6 g, 0.008 mol)E ¥i AAld 1-A|Zd]
(5ol A AFSH FLS WHo g sl <FHA| 6-4> 3.9 g (& 74%0)S AU}, (m/2=664)

(5) Az 5 : 3}FE 69 A

O'Q

Z7HA A-2(3.0 g, 0.010 mol)ol Z=7FA] 4-2(8.0 g, 0.012 mol)E Yl AAd 1-A| X (5)A A18d A
Wi o w Fgate] <33 E 6> 5.8 ¢ (F& 7202 AT},

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 7.90/d, 7.85/d, 7.69/d, 7.61/m, 7.51/m, 7.46/m, 7.41/m,

7.32/m, 7.23/d, 6.99/s, 6.76/s) 2H(7.79/d, 7.51/m, 6.81/m, 6.69/d, 1.72/s, 1.61/s) 3H(7.54/d)
4H(7.20/m, 6.63/d, 6.38/d)

LC/NMS: m/z=799 [(M+1)']

7

3

A 7 3EE

(1) Az 1 24 7-1¢] A

6-3 7
=74 6-3(6.6 g, 0.010 mol)oll bromobenzene(1.3 g, 0.008 mol)E Wi AAd 2-A|Zd (1)A ALgH =
Ak oz FA3 <F7HA| 7-1> 3.8 g (& 7%= DU (n/2=497)
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[0253]

[0254]
[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

SEE46 10-1913628

Lr
@

|
i

A-2

FHA A-2(3.0 g, 0.010 mol)ol F7+A 7-1(6.0 g, 0.012 mol)E Fir AAle] 1-AlZe] (5)A AHEH T
o R st <S> 4.5 g (& T1h)& AT

r°ﬁ'

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.43/d, 7.90/d, 7.85/d, 7.69/d, 7.61/m, 7.51/m, 7.46/m, 7.41/m,

7.32/m, 7.23/d, 6.99/s, 6.81/m, 6.76/s) 2H(7.79/d, 7.51/m, 7.20/m, 6.69/d, 6.63/d, 1.72/s, 1.61/s)
3H(7.54/d)

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

Aol 8 ¢ setE 8 94

(1) Az 1 F204 8-1¢] A

Q -

=34 6-3(6.6 g, 0.010 mol)o] 2-bromo-9,9-dimethyl-9H-fluorene(2.2 g, 0.008 mol)E i1 AAjd 2-#|%
d (DellA Aled gt o=z st <FA 8-1> 3.8 g (& 77%)<S AUt (n/2=613)

(2) Alxd 2 : s5E 89 A

O~g’ N
9 Lo Res
* - /4'457/ s

A2 .O - OQ \/ _\". -

A A-2(3.0 g, 0.010 mol)el =714 8-1(7.4 g, 0.012 mol)E Y1 Al 1-AZFd (5)olA A¢d
W o 2 dhgale] <3l3E 8> 5.4g (58 72%)S At}

=7
3
s

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 7.90/d, 7.87/d, 7.85/d, 7.69/d, 7.62/d, 7.61/m, 7.55/d,

7.51/m, 7.46/m, 7.41/m, 7.38/m, 7.32/m, 7.28/m, 7.23/d, 6.99/s, 6.76/s, 6.75/s, 6.58/d) 2H(7.79/d,
7.51/m, 6.69/d, 1.61/s) 3H(7.54/d) 4H(1.72/s)
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[0266]

[0267]

[0268]

[0269]
[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]
[0279]

SEE46 10-1913628

LC/MS: m/z=747 [O11)']

LA

AAd 9 : 3}5HE SIS

©

(L) Azd 1 : $IHA B A

Br.
/
Br S O cl
Br. o — /
N + - N=( Ox 4
cl
b &
B

3,7-dibromo-5-chloro-1,1-dimethyl-1H-isoindole(3.4 g, 0.010 mol)°l] methyl-2-bromobenzoate(2.6 g, 0.012
mol)E ¥ AAle] 1-Alxd (2)dA AMgE T3 WHoR FAFste] <FHA B> 1.8 g (& 460)S
AR}, (m/2=392)

(2) Az 2+ =24 B-1¢] A

Br Br.
O o
OH
N=/ O o/ N=
O B O B-1

S B(3.9 g, 0.010 mol)E Wir el 1-AZze (2)o4] AMEH FUd WHoz FAste] <F7HA B-1>
2.6 g (& 660)= At (m/2=392)

(3) Az 3 : 24 B-2¢] A

Br Br
// Cl
Cl
ST o $J
—— B-2
B-1 O

Z74A) B-1(3.9 g, 0.010 mol)E ¥ AAd 1-AZFd] (3)A AHgH A3 Hhyow
2.5 g(F5 66%)S AU}, (m/2z=374)

ol
oX,
ol
ol
2
N
ofy
)

A B-2>

(4) Az 4 @ FIHA 9-19] A

=24 B-2(3.7 g, 0.010 mol)ol 4-(diphenylamino)phenylboronic acid(3.5 g, 0.012 mol)E Y¥il AAld 1-A
Zd (5)oA AteE TAds Wi oz FAsle] <=7+ 9-1> 3.9 ¢ (58 72%) S AU}, (m/z=539)

- 125 -



[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

[0290]
[0291]

SEE46 10-1913628

(5) Alzd 5 ¢ speh= 9] A

' <i£} - *ﬂibN\<::>

7 9-1(5.4 g, 0.010 mol)el =714 6-3(6.0 g, 0.012 mol)E Y1 AAld 1-AZFd (5)olA A¢d
WRo g gHAslY <8EE 9> 5.8 ¢ (78 730 AU}

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 7.90/d, 7.85/d, 7.61/m, 7.54/d, 7.51/m, 7.46/m, 7.41/m,

7.32/m, 6.99/s, 6.76/s, 6.55/s) 2H(7.79/d, 7.54/d, 7.51/m, 6.69/d, 1.72/s, 1.61/s) 3H(6.81/m)
6H(7.20/m, 6.63/d)

LC/NS: m/z= 799 (M+1) ]

AAle] 10 ¢ 3}5HE 10 314

(D) Az 1 FHA 10-19] A4

Qe @
SRR

dip-tolylamine(2.0 g, 0.010 mol)ell 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E& ¥ AA|of 2-A|Z (1)
A AR TS W e R st <FHA_10-1> 3.3g (& 77%) S DAt (n/z=431)

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

OO D —

%O.
OO o

10-2
4-bromo—4'-methylbiphenyl(2.5 g, 0.010 mol)°l] 9,9-dimethyl-9H-fluoren-2-amine(2.1 g, 0.010 mol)E ¥
A 2-AZd (DolA ALE FQ 1 o g gAste] <FE7HA 10-2> 3.0 g (& 80h)S 9

t}. (m/z=375)
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[0292]

[0293]
[0294]

[0295]

[0296]
[0297]

[0298]

[0299]
[0300]

[0301]

[0302]

[0303]

SEE46 10-1913628

(3) Az 3 @ FZHA| 10-39] 4

-
w Br /\ Br

/\\ N/

= (=
-NQ + ):/ . N
o R o = N\~
\ 7 %ij? W, e
! 10-1 = / N
\ N\ /
\ \ 5
10-2 >\J 10

%ﬂﬂ1&H43g,0m0mﬂwl%ﬂﬂ]02@8g,00wmm‘3%¢_§Nﬂi%ﬂiﬂ(DﬂH/4%%<%
A3t W o g tASte] <F7HA] 10-3> 5.6 g (58 77%)<2 LTt (m/2=725)

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

<) . —

LJ\N ~\_/B \N4<—/</

” ;4\ Ve S \I o, o i @ ;{\N —

& . % \ BB N _ N/

>,/ @ \_/ 70 o7\ / p
<\/j//< r0s M 104

g, 0.010 mol)ol] bis(pinacolato)dibron(3.0 g, 0.012 mol)S ¥ i AAd 1-A|ZFdo (4)0lA]
AHeE e HoR Aty <A 2-2> 5.4 g (& 700)S AU (m/2=772)

(5) Az s3HE 109 A
N \/
- 9
N/ B0
O cl "<N—(\i<<
N\ ' WA T
TN A2 / /T
\/ \ W

ZHA A-2(3.0 g, 0.010 mol)oll FZHA] 4-2(9.3 g, 0.012 mol)E il AAJd 1-Azxd (5)A AHEE U
W o fHAdste] <slgE 10> 6.8 g (& 75%) = AT (m/2=000)

rok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(7.90/d, 7.87/d, 7.69/d, 7.62/s, 7.61/m, 7.55/d, 7.51/m, 7.38/m,

7.28/m, 7.23/d, 6.75/s, 6.58/d, 5.73/s) 2H(7.33/d, 7.29/d, 6.69/d, 6.25/s, 1.61/s) 3H(7.54/d, 2.34/s)
4H(6.98/d, 6.51/d, 1.72/s)

LC/NS: m/z= 907[ (M+1) ]

A 11 ¢ shebE 11 A
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[0304]

[0305]
[0306]

[0307]

[0308]
[0309]

[0310]

[0311]
[0312]

[0313]

[0314]

[0315]

SEE46 10-1913628

(D) Azl 1 A 11-19] A4

BrOBr " NHZ - f/r\?i@k@sr

=/

11-1

1,4-dibromobenzene(2.4 g, 0.010 mol)°l] 9,9-dimethyl-9H-fluoren—2-amine (2.9 g, 0.010 mol)E ¥l A
o 2-A|Zd (DA AFEE Fd3 By or HA5te] <7k 11-1> 2.8 g (58 77%) 2 AU}, (m/2=364)

(2) Az 2 @ F3A 11-29] A

) Oeom e o)
o W

11-2

1-bromo-5-chloronaphthalene(2.4 g, 0.010 mol)°l] phenyl boronic aicd(1.4 g, 0.012 mol)E Yir AAlo 1-
Az (5)o]A AFEHE FL3 WHo R gAY <F7HA] 11-2> 1.7 g (& 72%)= AU} (m/2=238)

(3) Az 3 : FZHA 11-39] FA

\_/ \_/
/N _
7N/ \
11-2 XYW,

Br 113

H —

N cl 4\<_\> %\

. + / _— N\ 7
//'m @ SN X =
= 11-1 ’ \ O J

Z74HA 11—1(3 6 g, 0.010 mol)ell =7rA] 11-2(2.5 g, 0.010 mol) S ¥ar AAld 2-AZd (DA AIEH =
A3k W o= FAste] <F7HA| 11-3> 4.4 g (F& 77%) S AUt (n/2=566)

(4) Az 4 @ FA 11-49] A

|

\ / \\ Vi
<\ / + O O _ ==
) " B 1T N
4 /0 oA N > —\
7\ }jﬂﬁx ) \ /Y
/ \ \_/ = 7
0B 114

g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & YiL AAd 1-AZF (4)A
AHE e WHoR gty <FHA 114> 4.4 g (57F 72%) S DA (m/2=613)
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[0316]

[0317]
[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]
[0327]

[0328]

[0329]
[0330]

SEE46 10-1913628

(5) Az 5 : 3= 119] A

\ / \\_/<7
>
\3-/ "N T

;w) A2 {kgg )

O/B\/ 114

TN
VAN
11
A A-2(3.0 g, 0.010 mol)oll FZHAl 11-4(7.4 g, 0.012 mol)E YaL AAlo] 1-A|Z| (5)AA AlgH A

r°ﬁ'

W o g A o] <3gE 11> 5.5 ¢ (8 73%) S At} (m/2=000)
H-NMR (200MHz, CDCls): & ppm, 1H(8.40/d, 8.04/d, 8.03/d, 7.90/d, 7.87/d, 7.69/d, 7.62/d, 7.61/m,

7.60/m, 7.55/d, 7.51/m, 7.28/m, 7.23/d, 6.98/d, 6.75/s, 6.58/d) 2H(7.79/d, 7.51/m, 7.38/m, 6.69/d,
1.61/s) 3H(7.54/d) 4H(1.72/s)

LC/NS: m/z=747 [OH1)']

Ao 12 SekE 12 A

(1) Az 1 : F30A4 Co] 34

/
3 Cl
Br. o /
Ny, + — NSOy g
Cl
Br c

3-bromo-5-chloro-1,1-dimethyl-1H-isoindole(2.6 g, 0.010 mol ) ol methy]l 2~
bromocyclohexanecarboxylate(2.7 g, 0.012 mol)E YW1 AAd 1-A|Zd (2)oA AFEE 3 WhHo =z 3
dato] <F3HA ¢ 1.3 g (7 & 4195 LA (n/2z=319)

I

(2) Alzxe 2 @ F7HA C-1¢] A

T,

Oxds C(3 2 g, 0.010 mD)E ¥ AAd 1=Alze] (2)o]A AHEH U WHor FAste] <T3kA C-1>
2.0g ( & 62%)% At (n/2=319)

(3) Alze] 3 @ F1HA C-2°] A

cl
cl
OH
N= N=
B ———
c-2
c-1

Z=7r ]c1@3g 0.010 mol)E ¥ AAld 1-Axe] (3)ollA A8 T3 WHoz FAst <F3HA C-2>
2.0 g (& 66%)2 LAt} (m/2=301)
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[0331]

[0332]
[0333]

[0334]

[0335]

[0336]

[0337]

[0338]
[0339]

[0340]

[0341]

[0342]

[0343]

SEE46 10-1913628

7o Qﬁ N 900

ZHA C-2(3.0 g, 0.010 mol)ol =7FA] 1-1(6.8 g, 0.012 mol)E Y3 AAd 1-A|Zxd (5)A A& A
W o 2 A Ele] <3EE 12> 4.4 g (58 62%)S LT},

o O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(7.87/d, 7.69/d, 7.62/d, 7.55/d, 7.41/m, 7.38/m, 7.28/m, 7.21/m,
6.75/s, 6.58/d) 2H(7.52/d, 7.51/m, 1.72/s, 1.53/s, 1.50/s, 1.40/s, 1.30/s) 3H(7.54/d) 4H(6.69/d)

LC/NS: m/z=703 [(M+1) ]

4

Rt

AAd 13 : 3SHE 13

(D) Az 1 FHA 13-19] 34

O O\B
o O
D D
Q 6 R ey W .
HN OQ d b A O Q
e
P o 131
=244 6-3(4.2 g, 0.010 mol)ol 4- bromoblphenyl(Z 4 g, 0.010 mo)E ¥aL AAld 2-AFd (1)l AFEH
TUAS o R At <F kA 13-1> 3.9 g (FF 67%)S AT (m/z=578)
(2) Az 2
e
N
<§_¢>
=74 A-2(3.0 g, 0.010 mol)ol F7+Al 4-2(6.9 g, 0.012 mol)E Eir AAd 1-#AZFd (5o AFEH Y
3 o ® sl <3t 13> 5.1 g (58 72%)S L3lt).

H-NMR (200MHz, CDCl;): & ppm, 1H(8.43/d, 7.90/d, 7.85/d, 7.69/d, 7.61/m, 7.51/m, 7.46/m, 7.41/m,
7.32/m, 7.23/d, 6.99/s, 6.76/s) 2H(7.79/d, 7.51/m, 1.72/s, 1.61/s) 4H(6.69/d) 5H(7.54/d)
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[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]
[0351]

[0352]

[0353]
[0354]

SEE46 10-1913628

LC/NS: m/z=712 [QH+1)']

A 14 : 3}8HE 14 A

(L) Azd 1 : $IHA Do A

AN

p [
MgBr
> O — GO
o [e]
D

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol)e] (2-tert-butylphenyl)magnesium bromide(2.8 g,
0.012 mol)<= ¥ar THF 50 mLoll #o]ar, -78 C= YZAZ1 & 2.5 M BuLi(0.01 mL, 0.0005 mol)< dropping?
1 %, INZE BoF wHksit). ol & AAE] Aoz &8 4A7F 3¢t o waelglth. BEE 98 $ & 100 mL
3ty {715 S A AFREFY. o5 EtOH @ Acetonel@ A AASIY FZHAl D(1.0 g, 41%)
TSI} (m/z= 246)

4y g
0 —Wl
b3t HHN'

=
=

¢}

(2) Azxd 2 : FIHA D-19] A

L0 — O

D-1

O O

=274 D(2.5 g, 0.010 mol)e] potassium fluoride(2.3 g, 0.040 mol)E 2iL, THF/H,0Z 5 : 2 BH]&=E 50 mL
5 93 25 TolAl 1AIF wdkste] wbSAIF T RS T8 F W4ste] H0 0 MCl F#E & APRAA(n-

Hexane @ MC)3te] FZHAID-1S 1.3 g(5& 51%) 5330, (m/z=260)

(3) Az 3 : 24 D-2¢] A

OO — OQ

7+A D-1(2.6 g, 0.010 mol)ol N-bromosuccinimide(1.8 g, 0.010 mol)ol] DMF 100 mLE gL 20 CeollA 8A|%+
Histo] gES AT, HhE T8 H0 0 oMHEAER FRE & A A A (n-Hexane MO F3HAl D-2&

1.6 g(48%) 53k}, (m/2=339)

Rl ofy
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[0355]

[0356]
[0357]

[0358]

[0359]

[0360]

[0361]

[0362]
[0363]

[0364]

[0365]
[0366]

[0367]

[0368]
[0369]

SEE46 10-1913628

(4) Az 4 : 3}3E 149 A

Br. 7 \i

/ A O, 7 B:/
o - oL —
D-2 \:<\/
© D

ZHAl D-2(3.4 g, 0.010 mol)ell F3kAl 1-1(6.8 g, 0.012 mol)E Qi AAld] 1-AZd] (54 188 Fd
o FAste] < g 14> 4.9 g (FF 700 AT

(ot ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(7.87/d, 7.62/d, 7.55/d, 7.42/d, 7.41/m, 7.38/m, 7.36/m, 7.30/d,
7.28/m, 7.27/m, 7.22/m, 6.75/s, 6.58/d) 2H(7.54/d, 7.52/d, 7.51/m, 7.25/d, 7.12/d, 6.69/d, 6.63/d)

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

AA 15 : 3}§E 15

ot

1A

(D Az 1 Z7HA Eo] §A

N
0
Mg Br I'
> T —
o cl o cl
E

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol)ol (2-tert-butyl-3-chlorophenyl )magnesium
bromide(3.2 g, 0.012 mol)E ¥ AA]d 14-A|Zd (DA AFEE T3 WhHoz FAsIe] <F7HA B>
1.1 g (578 40%)= 2ATH. (n/2=280)

(2) Azxd 2 :© A E-19] A

A E(2.8 g, 0.010 mol)E  AAel 1I-AlZd (5)olA AHSE e WHoR FAste] <FbAl E-1> 2.1
g (78 70%)= LA (m/z=294)

(3) Alzxd 3 @ F3HA] E-2°] A

Br

O — o

E-1 Cl

A E-1(2.9 g, 0.010 mol)ol N-bromosuccinimide(1.8 g, 0.010 mol)E ¥ AAld] 14-A]Zof| (3)o]A] A}
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[0370]

[0371]
[0372]

[0373]

[0374]
[0375]

[0376]

[0377]

[0378]

[0379]

[0380]
[0381]

SEE46 10-1913628

458 FdE W or skl <FHA E-2> 1.5 g (558 41075330t m/2=373)

(4) Az 4 @ F3A] 15-19] ¢4

9,
so< TR AsniNses

E-2 ! 15-1
al cl

Al E-2(3.7 g, 0.010 mol)ell phenyl boronic acid (1.4 g, 0.012 mol)S ¥ AAle] 1-A %4 (5)olA A}
£ F93 W ow sAsle] <F7HA 15-1> 2.7 g (58 72%)2 AUt (m/z=370)

o

S 15-1(3.7 g, 0.010 mol)ell F37HAl 1-1 (6.8 g, 0.012 mol)Z P Ao 1-Azd (5o AHEE &
A3 oz gAste] <3EE 15> 5.5 g (58 7193 AUt

H-NMR (200MHz, CDCls): & ppm, 1H(7.87/d, 7.62/s, 7.55/d, 7.48/d, 7.42/d, 7.41/m, 7.38/m, 7.30/d,
7.30/m, 7.28/m, 7.27/m, 7.22/m, 7.18/d, 6.75/s, 6.58/d) 2H(7.52/d, 7.51/m, 7.19/m, 6.95/d) 4H(7.54/d,
6.69/d) 6H(1.72/s)

LC/NS: m/z=773 [(M+1) ]

4

Rt

A Ao 16 : 3}3E 16

(D) Az 1 FHA 16-19] FA4

SRR
g7 o

16-1

dip-tolylamine(2.0 g, 0.010 mol)°ll 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E ¥ i AA|d 2-AZo (1)l
A A TdE Woez st <F7HA_16-1> 4.8 g (& 87%)S AT (m/2=547)
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[0382]

[0383]
[0384]

[0385]

[0386]
[0387]

[0388]

[0389]

[0390]

[0391]

[0392]
[0393]

SEE46 10-1913628

(2) Alxd 2 @ A 16-29] A

— N\ /
W \. / v~

. . - . o ,~
Br4<\\\_<> . j/,:o/B B\o:\[ j /Bﬁ<\ />
N \\ />,' / \ / [¢] ‘_< /f’_\>7’
\ 7 W
/
16-1 /
16-2

g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & YiL AA o 1-AZF (4)A
AHEE 593 o dhAdste] <F7hA 16-2> 4.3g (5 72%)S AUt (m/2=594)

(3) Azl 3 : shgt= 169 94

_ W .
S \ :(Nﬂ\:/F _ ﬂN -
o s R o — KO
Ses O T K O
a \‘) O« />

Z70A) 15-1(3.7 g, 0.010 mol)ol =7rA 16-2(7.1 g, 0.012 mol)E 21 AA ¢ 1-A =z (5)A Algd =
gk oz A5t <3FE 16> 5.4g (7 67%) S AU, (m/2=000)

H-NMR (200MHz, CDCl;): 6 ppm, 1H(7.48/d, 7.42/d, 7.30/m, 7.30/d, 7.27/m, 7.22/m, 7.18/d, 5.73/s)
2H(7.19/m, 6.95/d, 6.25/s) 4H(2.34/s, 1.72/s) 8H(6.98/d, 6.51/d)

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

Ao 17 SekE 17 A

(L) Azd 1 : $HA Fo A

3-bromo-1,1-dimethyl-1H-pyrrolo[3,4-clpyridine(2.3 g, 0.010 mol)®l methyl 2-bromo—-6-chlorobenzoate(2.7
g, 0.012 mol)= 21 AAd 1-2%d (2)e]H AHe® FAs wHow dtdste] <E7H4 F> 1.2 g (58 37
%)< 2T (m/z=314)
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[0394]

[0395]

[0396]

[0397]

[0398]
[0399]

[0400]

[0401]

[0402]

[0403]

[0404]
[0405]

[0406]

[0407]

SEE46 10-1913628

(2) Azxd 2 © FIHA F-19] A

_

S7HA F(3.1 g, 0.010 mol)E ¥ Ao 1-AZFd (2)A AtgE U3t WyHor A3t <F7HA F-1>
1.8 g (5% 58%)S AU, (m/2=314)

(3) Alzxd 3 @ F3HA| F-2°] A

FZHA F-1(3.1 g, 0.010 mol)E ¥ HAld 1-Axe] (3)odA] AHgH Fd3 PHo=z FAste] <F31HA F-2>
2.0 g (578 66%)= AATt. (m/2=296)

(4) Az 4 @ FA 17-12] 34
| e
/= =\ A\ / V0 /4 N=
LT et —— O
770 o /0 N
N 7 N\
s w O

2-(4-bromophenyl )-4,6-diphenyl-1,3,5-triazine(3.9 g, 0.010 mol)°] bis(pinacolato)dibron(3.0 g, 0.012
mol)E B3 AAel 1Az (Dol 88 FI PEoR FAFte] <FA 17-1> 3.1 g (F& 20)S <
A}, (m/2z=435)

\
o,/ N —
B— —& N =
, io \ /4 P
/ H N/ \_//—/\?\‘ 4
7N
1741 \/=/ 7N\

7HA| F-2(3.0 g, 0.010 mol)el F%bA] 17-1(5.2 g, 0.012 moD)E Wi AAe] 1-AZe] (5)elA AHg 5
w0 2 dAsle] <39S 17> 3.9g (58 69%)S ATt

=7
3
s

H-NMR (200MHz, CDCl;): & ppm, 1H(8.68/d, 7.77/d, 7.71/d, 7.49/d, 7.40/m) 2H(7.85/d, 7.41/m, 7.25/d)
4H(8.28/d, 7.51/m, 1.72/s)

LC/MS: m/z=570[ (M+1) ]
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[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

SEE46 10-1913628

AAle] 18 @ 3}3HE 18 34

(D Az 1 SA o] A

/ £)
(0]
Br. o
N, + - N=( O
Cl
y o

G

3-bromo-1,1-dimethyl-1H-isoindole(2.2 g, 0.010 mol)ol methyl 2-bromo—-6-chlorobenzoate(3.0 g, 0.012
mol)E YWil AAld 1-Alxd (2)dA AgH TU3 WHomn FAs <A & 1.2 ¢ (578§ 37TDE
AT}, (m/2=313)

(2) Alze] 2 @ F7HA G-1¢] A

$ O,

N=/ O O/ N=
e Oy
G G-1
FA G(3.1 g, 0.010 mo)E ¥ Ao 1-AZxd (2)olA] A18d T3 WHozZ st <FHA G-1>

2.0 g (& 66%)S LA}, (m/z=313)

(3) Alze] 3 @ F1HA G-2°] A

G-2

Z7h4 G-1(3.3 g, 0.010 mol)E YL AAd 1-AlZxd (3)oA AHgd T3 oz Ao <F7H4 -2
1.8 g (578 60%)S ATt (m/2=296)

(4) Az 4 @ A 18-19] A

o tRE S ve o NS e Sece
—_——

18-1

1,4-dibromo-2,5-dimethylbenzene(2.6 g, 0.010 mol)el triphenylen-2-ylboronic acid (3.3 g, 0.012 mol)Z&
9y AAd 1-AZd (5)eA AFEE Fde Wy o R FAdste] <F7HA 18-1> 3.0 g (& 729 499
v}, (m/z=411)
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[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]
[0435]

[0436]

SEE46 10-1913628

(5) Azl 5 @ FZHA 18-29] 4
e =\ —\ A\ o, :(l/ Ve U Y
- Formok
W \ 7
18-1 18-2

g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & YiL AA o 1-AZF (4)A
AbE e WHo R gty <FIHA 18-2> 3.3 g (& 72%)S AT (m/z=458)

— jo )~ _— — = —
\ /ol \7// (MJ \_/ \)_/)
82 ! );
N\ /

A G-2(3.0 g, 0.010 mol)dl =714 18- 2(5 5g, 0.012 mol)E Y AAd 1-AlZd (5 AlgH T
W o 2 dhgsle] <33R 18> 4.0 g (58 67%) S AT, (m/2=000)

o O{N

H-NMR (200MHz, CDCl3): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.95/d, 7.86/d, 7.57/m, 7.36/m) 2H(8.93/d,
8.12/d, 7.88/m, 7.82/m, 7.73/s, 7.17/d, 2.59/s) 4H(1.72/s)

LC/NS: m/2=592 [(M+1) ]

AAe 19 : 3}3E 19

110\'

HAd

(D) Az 1 FHA 19-19] A4

0y
— ):/
(HO)QEHC%NH /= NS 7y

Br'—<\ />—/\\

@*z

(HO)ZB%N)\©

1941

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)ol =74 17-1(3.1 g, 0.008 mol)ES Y11 AAd 1-A|Zd
(5)ollA Al gt oz A3t <FA 19-1> 3.2 g (FF 720)& AT, (n/2z=442)

(2) Azxd 2 : 3= 199

Rt

4

G2 + (HO)ﬁ% )\© \/‘\/._<:>\NN\N»\©

1941

ZHAl G-2(3.0 g, 0.010 mol)ol kAl 19-1(5.3 g, 0.012 mol)E Wil Al 1-AlZd] (5)0]4 AHgH &Y
T om FAste] <alghE 19> 4.9 g (578 75%)& DA (n/2=000)

=7
3
s

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.95/d, 7.94/d, 7.87/d, 7.86/d, 7.77/d, 7.69/d, 7.57/m,
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[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

S=E53 10-1913628
7.36/m, 7.33/m, 7.25/m) 2H(7.41/m, 7.17/d) 4H(8.28/d, 7.51/m, 1.72/s)

LC/MS: m/z=658[ (M+1)']

AAle 20 ¢ 3I3HE 20 A

(D) Az 1 FHA 20-19] A4

20-1

2—bromo—2'—nitrobiphenyl(50 g, 0.017 mol)ol] triphenylphosphine(4.5 g, 0.017 mol)ell 1,2-
dichlorobenzene 100 mL il 180 TCollA] 24A17F nukale] Hb-EA|#TH, WS £8 & Yzhshe] H,0 : MCo| =&

2] & AP AA (n-Hexane :MC)3}e] Z7HA 20-1S 4.2 g(5& 83%)553}4t). (m/2=246)

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

GO - gt —— GO

B(OH),
20-1
20-2
FXHAl 20-1(3.0 g, 0.012 mol)ell F<= THF 30 mLoll 51 %, -78 CelA n-BuLi(2.5M) 5.9 mLE 3] A7}
AT, 1A1ZF B<F f-XA171 3 triisopropyl borate(3.4 g, 0.018 mol)S #7}3F & Ao A] 24417+ uuk
3lgtl. ¥ke E8 3 IN HCIS 93l A7 mukst 5 FA : W00 =% & n-Hexane 22 AZAA 3o <ZF7t

A 20-2> 1.8 g (& 70%)S LAt} (m/z=211)

(3) Az 3 : FZHA 20-32] FHA

20-2

of
o
Y
N

0-2(2.1 g, 0.010 mol)el 1 4—dibrom0benzene(1 9 g, 0.008 mol)E ¥ AAe] 1-Az] (5)olM A}
48 T3 o r Ao <F7hA 20-3> 2.0g (& 77%)S AUt (m/z=322)
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[0448]

[0449]

[0450]

[0451]

[0452]
[0453]

[0454]

[0455]
[0456]

[0457]

[0458]

[0459]

SEE46 10-1913628

(4) Az 4 @ FHA 20-49] A

O i:B_Bizi . %O

B~
Br g °
20-3 )r%
20-4
A 20-3(3.2 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & Wil AAle] 1-Axel] (4)°l]A
e s W o g A <F7HA 204> 2.9 ¢ (& 78%)S AT}, (n/2z=369)

(5) AZd 5 : Z7H 20-52] A

ke
S ST &“@

F7HA 20-4(4.4 g, 0.012 mol)el 2-bromo-4,6-diphenyl-1,3,5-triazine (3.1 g, 0.010 mol)E& ¥ AHAd]
1=Alzel] (5)ellA] AHEE U3 o skl <FhAl 20-5> 4.3 g (& 72%)S DA (n/2=600)

° Oz:
30T . 5

(6) Az 6 : 33 209] A

M G-2(3.0 g, 0.010 mol)ell Z7HA 20-5(7.2 g, 0.012 mol)Z B3 AAld 1-A|Ze] (5)o]H AHed 5
W o2 SHAEle] <3lEE 20> 5.4 g (48 73%)2 AT},

=7
3
s

H-NMR (200MHz, CDCly):& ppm, 1H(8.55/d, 7.95/d, 7.94/d, 7.86/d, 7.79/d, 7.59/d, 7.57/m, 7.43/m,

7.36/m, 7.33/m, 7.25/m) 2H(7.41/m, 7.17/d) 4H(8.28/d, 7.51/m, 7.25/d, 1.72/s)

LC/MS: m/z=734[ (M+1) ]

Al 21 : SHEHE 21 A
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[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]
[0471]

[0472]

[0473]
[0474]

SEE46 10-1913628

(D) Az 1 F3A 21-19] 34

A 20-4(3.7 g, 0.010 mol)ol| bromobenzene(l 3 g, 0.008 mol)E ¥ AAd 2-AZF (1A ALEEH &=
3 Wglow gAsle] <FHA| 21-1> 2.7 g (€ T7%)S AUt (m/z=445)

ru9 ofN

(2) Az 2 : shgt= 219 4

X

N\\l/ \ O M\
lo SR IG% g@%Q

21

2141

ZHA G-2(3.1 g, 0.010 mol)ell &7HA] 21-1(5.3 g, 0.012 mo)E Y31 AAd 1-Ax (5)dA] A" A
W o2 Fhgste] <3lEE 21> 4.3 g (& 74%)S ATt

ol <>1N

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.95/d, 7.94/d, 7.86/d, 7.79/d, 7.59/d, 7.57/m, 7.45/m,
7.43/m, 7.36/m, 7.33/m, 7.25/m) 2H(7.58/m, 7.50/d, 7.17/d) 4H(7.25/d, 1.72/s)

LC/NS: m/z=5790 (M+1)']

/\Elj\]oﬂ 29 §1,§ﬂ1— 29 51—/\4

(D) Az 1 F3A] 22-19] FHA

i i Al
% , =
7\ 77 o NH
— . — - N =
v
221

A4 20-2(2.9 g, OMOMHM]FﬂﬂZOKZSg 0.010 mol)E i AAld 2-AZxe] (1A AHEH &
Agk o R Akl <FIHA 22-1> 3.5 g (& T7%)S AATh. (m/z=458)

(2) Az 2 @ F3A 22-29] FHA

ol - Yoy O
/o = NHO, B —— 7o = NA\\ Vi

A Ay

221 22-2

=204 22-1(4.6 g, 0.010 mol)oll bromobenzene(1.6 g, 0.010 mol)S Ear Ao 2-AZFd (1ANA A}EH =
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[0475]

[0476]
[0477]

[0478]

[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

[0485]
[0486]

[0487]

[0488]

SEE46 10-1913628

Ak Ho R st <FHA 22-2> 4.1 g (57F 779 S AATE. (m/2=534)

(3) Azl 3 : shgh= 229 94

_ Vo O
\_/ j: B QN = N\\i_—/{\

N= / / (o] L P

\5\—< ez ¥ N : /) </ N7“</ \\) O Ju—
AW N
\ N7

ZHAl G-2(3.0 g, 0.010 mol)ol F3HA] 22-2(6.4 g, 0.012 mol)E Y Ao 1-zlZd] (504 AHEH Fd
o R Fgdste] <shetE 22> 4.8 g (5 F 7202 AU

(ot ofy

H-NMR (200MHz, CDCl;): & ppm, 1H(7.95/d, 7.86/d, 7.79/d, 7.63/d, 7.59/d, 7.57/m, 7.45/m, 7.43/m,
7.37/m, 7.36/m, 7.23/d) 2H(8.55/d, 7.94/d, 7.58/m, 7.50/d, 7.33/m, 7.25/m, 7.17/d) 4H(1.72/s)

LC/MS: m/z=668[ (M+1)']

AAlo 23 ¢ 3}3HE 23 A

(D) Az 1 FHA 23-19] A4

2 et — %
Br 4& >§(o ij(

O.

/\
231
3,6-dibromo—9-phenyl-9H-carbazole(4.0 g, 0.010 mol)®l bis(pinacolato) dibron(3.0 g, 0.012 mol)E Y
AAd 1-Alzd (DolA AlgE Ed3 wow Ao <F7HH 23-1> 3.5 g (F& %S 99

t}. (m/z=495)

Rt

4

(2) Azxd 2 : 3}3E 239

- ¢ o G

= St s R 55 'S
= \ \

L//“Cl >§((\3 B7Q {/&7 \>/N

- =D

231 2

ZHA] G-2(3.0 g, 0.010 mol)ol =71A 4-2(5.9 g, 0.012 mol)E YL AA ¢ 1-AZxd (5)oA A1¢d 9
v o 2 dkAsle] <3etE 23> 5.2 g (8 68%)S Adth. (m/2z=000)

o of)

H-NMR (200MHz, CDCl;): & ppm, 1H(8.18/d, 8.00/d, 7.87/d, 7.69/d, 7.45/m) 2H(7.95/d, 7.86/d, 7.77/s,
7.58/m, 7.57/m, 7.50/d, 7.36/m) 4H(7.17/d, 1.72/s, 1.61/s)

LC/MS: m/z=762[ (M+1)']
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[0489]

[0490]

[0491]
[0492]

[0493]

[0494]

[0495]

[0496]

[0497]
[0498]

[0499]

[0500]

[0501]

[0502]

[0503]
[0504]

SEE46 10-1913628

W /
N= /6o + = - .
= o~ )

\ /" N/

24

A G-2(3.0 g, 0.010 mol)el 4-(dibenzolb,d]thiophen-4-yl)phenylboronic acid(3.6 g, 0.012 mol)E ¥
I AAle 1-Az] (5o A AREE FUd W o R st <FFE 24> 3.7 g (& 20)& AU

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.95/d, 7.86/d, 7.58/m, 7.57/m,
7.52/m, 7.50/m, 7.36/m) 2H(7.17/d, 1.72/s, 1.61/s) 4H(7.25/d)

LC/MS: m/2=520[ (M+1)']

Aol 25 @ SpebE 25 A

(1) Azl 1 - shgh= 259 94

=
2 5.
62, mmﬁ~{;> ﬁ;F - <;>iﬂ<:>,

z

=74 G-2(3.0 g, 0.010 mol)ol] 4-(2-phenyl-1H-benzol[d]imidazol-1-yl)phenylboronic acid(S 8 g, 0.012
mol) = u ;\]aﬂ 1- ]ﬂzoq] (5)01]/\1 /\}%51 Izola} tﬂ—m o7 51—/14 O].oq <§],6LD 25> 3.9 g ( 74%),2_ ocigj\
=

H-NMR (200MHz, CDCl;): & ppm, 1H(8.56/d, 7.95/d, 7.86/d, 7.59/d, 7.57/m, 7.41/m, 7.36/m) 2H(8.28/d,
7.79/d, 7.68/d, 7.51/m, 7.22/m, 7.17/d, 1.72/s, 1.61/s)

LC/MS: m/z=530[ (M+1)']

4

Rt

A Ao 26 : 3}3E 26

(D) Az 1 FHA 26-19] A

)
2.9 &
ST @ﬁ?

3-bromo-9H-carbazole(2.5 g, 0.010 mol)ell 2-phenyl-1H-benzo[d]imidazole (1.9 g, 0.010 mol)S Ear AA]
o 2-A|zd (DA AMEE s HoR FAdste] <F7HA 26-1> 3.0 g (& 84%) & AT}, (m/2=359)
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[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

SEE46 10-1913628

(2) Az 2 : 3= 269 A

r(ﬁ

)
: o
G2 N O /Q N:\
N\N O
< @p

Z7H4 G-2(3.0 g, 0.010 mol)ell Z7HA] 26-1(3.6 g, 0.010 mo)E Y31 AAd 2-A %] (1A A" A
o g gAdsle] <3lgE 26> 4.8 g (& 779 S AUt

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.56/d, 8.55/d, 7.94/d, 7.63/s, 7.59/d, 7.50/d, 7.50/s, 7.41/m,
7.36/m, 7.33/m, 7.31/d, 7.25/m) 2H(8.28/d, 7.51/m, 7.90/d, 7.22/m, 7.17/d, 1.72/s, 1.61/s)

LC/MS: m/z=619[ (M+1)']

Ao 27 @ SpetE 27 A

(D) Az 1 : F30A 27-19] ¢4

2741

1,3,5-tribromobenzene(3.1 g, 0.010 mol)oll 9H-carbazole(1.7 g, 0.010 mol)E i1 AA]o 2-A|Zd] (1)l A
AbSE TUs o R Adste] <A _27-1> 4.1g (& 85%) S AUt (m/2=487)

(2) Az 2 @ A 27-29] A

SaPREsCesEaa, -

2741 212
A 27-1(4.9 g, 0.010 mol)°ll bis(pinacolato)dibron(3.0 g, 0.012 mol)E YWir AAo 1-AZd (4)A
AbSE Tdd o R Adste] <FHA 27-2> 4.0 g (55F 75%) S DATh. (n/2=534)
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[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

[0523]

[0524]
[0525]

[0526]

[0527]
[0528]

[0529]

[0530]

[0531]

SEE46 10-1913628

27-2

Z7HA G-2(3.0 g, 0.010 mol)ell =4 27-2(6.4 g, 0.012 mol)E 9 AAd 1-AZFd (5)A Aled =
Wi o w Fgate] <3 EE 27> 4.8 g (& 72%9)S LTt

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(7.95/d, 7.86/d, 7.57/m, 7.20/s) 2H(8.55/d, 8.12/d, 8.09/s, 7.94/d,
7.63/d, 7.50/m, 7.33/m, 7.29/m, 7.25/m, 7.17/d, 1.72/s, 1.61/s)

LC/NS: m/z=668 (M+1)']

$Hd

AN 28 : 3}EE 28

ot

(D) Az 1 F3A] 28-19] FHA

O o\ &
S o — H%

Z=7rA 20-4(3.7 g, 0.010 mol)oll 4-bromodibenzo[b,d]thiophene(2.1 g, 0.008 mol)E ¥i AAd 1-A|Fd]
(5)oll A A& Fde WHoR FAsto] <F3HA 28-1> 2.4 g (& 72%) S DUt (m/z=425)

(2) Az 2 @ 33E 289 FA

J

X
0

_n

@) e S
G2 N o <:/\ N y %
e

28

ZHA) G-2(3.0 g, 0.010 mol)ol %A 28-1(4.3 g, 0.010 mol)E 21 AAd 2-A|Zd (DA AIgHE Y
W oz gAlste] <3S 28> 5.3 g (8 77%)S AU}

o O{N

H-NMR (200MHz, CDCls;): & ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.94/d, 7.79/d, 7.59/d,
7.58/m, 7.52/m, 7.50/m, 7.50/d, 7.43/m, 7.33/m, 7.25/m) 2H(7.90/d, 7.17/d, 1.72/s, 1.61/s) 4H(7.25/d)

LC/MS: m/z=685[ (M+1)']

Ao 29 ¢ shebE 29 A

~ 144 -



[0532]

[0533]
[0534]

[0535]

[0536]
[0537]

[0538]

[0539]

[0540]

[0541]

[0542]
[0543]

SEE46 10-1913628

(D) Az 1 FHA 29-19] A4

0 y q )
Nl Neg o+ BOH), —~ N N N
G o M

9-(4-bromopheny!)-9H-carbazole(3.2 g, 0.010 mol)°l|l 9H-carbazol-2-ylboronic acid(2.5 g, 0.012 mol)& ¥
3L AA 1-AZd (5)A AEE Bdd wWyow Aste] <F70A 29-1> 2.9 g (8 720 43

t}. (n/z=408)

Ay d S
o 9

—
= — N \
\_/ ¢ 29-1 =

)

ZHA G-2(3.0 g, 0.010 mol)ell Z=7kA] 29-1(4.1 g, 0.010 mo)E Y31 AAd 2-A %] (1A A" A
W oz gsle] <3 EE 20> 5.5 g (58 82%)S I},

o of)

H-NMR (200MHz, CDCl;): & ppm, 1H(7.91/m) 2H(8.55/d, 8.12/d, 7.94/d, 7.63/d, 7.50/m, 7.33/m, 7.29/m,
7.25/m, 7.17/d, 1.72/s, 1.61/s)

LC/NS: m/z=668 (M+1)']

Ao 30 : 3}stE 30 SHA

(1) Az 1 : FIHA 30-19] FH4
N W,
=N =N
c—4\ N/>—o| + (HO)ﬁ@ — ,\f>_CI

) W

30-1

4,6-dibromo-2,5-dichloropyrimidine(3.1 g, 0.010 mol)®l phenyl boronic acid(1.4 g, 0.012 mol)E& ¥ A
Alel 1-Alze] (5)dA AHgd FAd7 W om gsto] <A 30-1> 2.2 g (78 72%)= AU (n/2z=301)
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[0544]

[0545]
[0546]

[0547]

[0548]
[0549]

[0550]

[0551]
[0552]

[0553]

[0554]

[0555]

SEE46 10-1913628

(2) Az 2 @ FHA 30-29] A

S

e

cl JF—Q

o—{ /O + (HOxB—{
N

N

O
b

30-1
ZZHA] 30-1(3.0 g, 0.010 mol)°l 4,6-diphenyl-1,3,5-triazin—2-ylboronic acid(3.3 g, 0.012 mol)E Y
AAl 1-Axd (5)lA AEE FLI WHor FAASt <FIHA 30-2> 3.6 g (FE T2)E& 2N

t}. (n/z=498)

(3) Az 3 : FZA 30-39] 34

/:‘ N\ =\
o EA SHEEA
[— \~ /4 e
<.\— N=( \ o o / \ O\‘<3=N N :<
e an N * j: BB, :t - j: B_< )~ N
N N4 770 o7\ N i\l—’/<
/
—~ % \ /Z\
W, / \>
\_7 — N/ —
30-2
30-3

=74 30-2(5.0 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E YWl AAdo 1-AZFd (4)A
AHgE B3 Wb o7 dHASke] <F A 30-3> 4.2 ¢ (58 72%)2 LAYt (n/2=589)

(4) Az 4 - shgh= 309 94

_ —

<y 7N ) )

- N >:/ N 4 —/
\

\_/ \ o >*N N=( \ /
N= / s < o N =N N=
\é:< G2 + ;o; \%N/>_<N _,<N (: >"¥§~|\1HN _/<N
W [\ VAR — —
s v O o O
30-3
30
Z7H4 G-2(3.0 g, 0.010 mol)ell &7+A] 30-3(7.1 g, 0.012 mo)E Y31 AAd 1-Ax (5)dA] A" A

r°ﬁ'

W o s hAste] <shghE 30> 4.5 g (F& 6205 AU
H-NMR (200MHz, CDCls): 6 ppm, 1H(7.95/d, 7.86/d, 7.57/m, 7.36/m) 2H(7.17/d, 1.72/s, 1.61/s) 4H(8.28/d,
7.79/d, 7.41/m) 8H(7.51/m)

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

Aol 31 : SHebE 31 A
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[0556]

[0557]
[0558]

[0559]

[0560]
[0561]

[0562]

[0563]
[0564]

[0565]

[0566]

[0567]

SEE46 10-1913628

(1) Aze 1 : FZHA 31-19] §H4

Br

NN

Hg\l + BrOBr - Br@

31-1

2-(4-bromopheny! )-1H-benzol[d]imidazole(2.7 g, 0.010 mol)°l| 1,4-dibromobenzene(2.4 g, 0.010 mol)E Yl
AAld 2-Aze] (1)AA AHEE e WHo =R st <F1HA 31-1> 3.3g (F& 77%)S VATt (m/2=428)

(2) Az 2 @ F3A 31-29] A

Br O\B/O

o 0 Q

Br\©\ . BB, — o®
NN © © NN

314 312

A g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ i AAo 1-A|Zo (4)00] A
H 593 wyow skl <F7HA 31-2> 3.8 g (& 7292 AU, (n/z=522)

A G-2(3.0 g, 0.010 mol)ell F3HAl 31-2(6.3 g, 0.012 mol)E Y AA e 1-AZd (54 AHEH T4
o s fdste] <shghE 31> 5.2 g (& 66%)& AU

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(8.56/d, 7.59/d) 2H(7.95/d, 7.86/d, 7.85/d, 7.79/d, 7.68/d, 7.57/m,
7.36/m, 7.25/d, 7.22/m) 4H(7.17/d, 1.72/s, 1.61/s)

LC/NMS: m/z=7900 (M+1)']

Ao 32 @ sHetE 32 §Ad
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[0568]

[0569]
[0570]

[0571]

[0572]
[0573]

[0574]

[0575]
[0576]

[0577]

[0578]
[0579]

[0580]

SEE46 10-1913628

(D Az 1 - ZHA 1] §A

3-bromo-1,1-dimethyl-1H-isoindole(2.2 g, 0.010 mol)ol methyl 4-bromo-2-chloronicotinate(3.0 g, 0.012
mol)E YWil AAld 1-Alxd (2)dA AHgH TU3 WHom FAFs <FHA B> 1.2 ¢ (57§ 399
AT}, (m/2z=314)

(2) Az 2+ =24 H-1¢] A

FHA H(3.1 g, 0.010 mo)E ¥ AAd 1-AZxd (2)olA] A18d A3 WHoez st <FHA H-1>
1.6 ¢ (7% 51%)S A (m/2z=314)

(3) Az 3 : 24 H-2¢] A

H-1 H-2

FZHA H- 1(3 1g, 0.010mo)E ¥ AAd 1-Alxd (3)olA AFEH FUe Wgoz 3Hgdste] <z kA H-2>
1.5 g (78 52%) S AAY. (m/2=296)

(4) Azl 4 @ I3HE 329 A
\
<— /}/<_\ 7N
\ o /:>_<sz Nf >_/
N NS /
174 @ 7

ZHA H-2(3.0 g, 0.010 mol)ell &3+ 17-1(5.2 g, 0.012 mo)E ¥ AAl4

A 1Az (5)4 AH-E s
W o HAste] <algtE 32> 3.7 g (& 65%)2 ATt

=7
3
s

H-NMR (200MHz, CDCl;): & ppm, 1H(8.60/d, 7.36/m, 7.21/d) 2H(8.81/d, 7.88/d, 7.41/m, 7.17/d, 1.72/s,
1.30/s) 4H(8.28/d, 7.51/m)
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[0581]

[0582]

[0583]

[0584]
[0585]

[0586]

[0587]
[0588]

[0589]

[0590]
[0591]

[0592]

[0593]
[0594]

SEE46 10-1913628

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

Ao 33 : 3}3tE 33 SHA

(L) Azd 1 : $HA 19 A

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol)ell (2-tert-butyl-3-chloropheny! )magnesium
bromide(3.2 g, 0.012 mol)E ¥l AAld 14-AZ] (DolA AHEE L WHoz A3l <FIHA >
1.1 g (578 40%)< AT}, (n/2=280)

(2) Az 2 @ F7HA 1-19] FA

5 —

-1

F7HA 1(2.8 g, 0.010 mol)E AAle] 1-AlZo] (5)elA AbgH Fds FHoz FAgste] <F7HA 1-1> 1.9 ¢
(78 63%)= AT (m/2=294)

(3) Az 3 @ Z7HA] 1-29] A

9
(L L
Cl
I-1 -2

(2.9 g, 0.010 mol)ol] N-bromosuccinimide(1.8 g, 0.010 mol)E ¥ i AAld 14-A| | (3)o]A] A}
S5 TS o R sl <F kA 1-2> 1.3 g (& 34%) F53FTE. (m/2=373)

o —
|
—

(4) Az 4 @ F3A 33-12] A

. O
. BOH),
= 508

Cl
331

XA 1-2(3.7 g, 0.010 mol)oll phenyl boronic acid (1.4 g, 0.012 mol)E Yir Ao 1-A|Zd (5)°|A A}
S5 TUS o R Al <FHA| 33-1> 2.2 g (FF 72%)& AT (m/2=370)
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[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]
[0603]

[0604]

[0605]

[0606]

[0607]

[0608]
[0609]

SEE46 10-1913628

(5) Azxd 5 : 315

i
o
oo
o,
ot
o2,

Q e 0 Y
I3, S — ~_X N
X ey O C-Cy~ 0
33

Cl

\\’b
331 19-1

FHA 33-1(3.7 g, 0.010 mol)ol F7+A 19-1(5.3 g, 0.012 moD)E YL AAle] 1-AZd (504 AH&H &
A o w skl <shehE 33> 4.8 g (& 66%) AT

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.87/d, 7.77/s, 7.69/d, 7.56/d, 7.38/d, 7.36/m,
7.30/m, 7.25/m) 2H(7.41/m, 7.33/m, 7.19/m, 7.12/d, 6.95/d, 1.72/s, 1.69/s) 4H(8.28/d, 7.51/m)

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

33-1 O

27-2 34

ZHAl 33-1(3.7 g, 0.010 mol)ell F3kAl 27-2(6.4 g, 0.012 mol)E Wi Al 1-AZd] (5)A AH&H &
g o R Fgdste] <shetE 34> 5.2 ¢ (5 F 7002 AU

1o ofN

H-NMR (200MHz, CDCl3): & ppm, 1H(7.56/d, 7.38/d, 7.36/m, 7.34/m, 7.31/m, 7.20/s) 2H(8.55/d, 8.12/d,
8.09/s, 7.94/d, 7.63/d, 7.50/m, 7.33/m, 7.30/m, 7.29/m, 7.19/m, 7.12/d, 6.95/d, 1.72/s, 1.69/s)

LC/MS: m/z=743[ (M+1) ]

e 35 ¢ shgHE 35 SfAd

(1) Az 12 F3A] 35-19] 34

H
N

e — O

B(OH),
Br

3541

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)oll 1,4-dibromobenzene(1.9 g, 0.008 mol)E Yl Ao 1-
A zo (5)oA Al8d T o =E sl <FHA 35-1> 1.8 g (& 71%) <= ATt (m/2=322)
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[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

SEE46 10-1913628

(2) Az 2 : F3A 35-29] 34

PTG —

Br
35-1

XAl 35-1(3.2 g, 0.010 mol)ell 9,9-dimethyl-9H-fluoren—2-ylboronic ac1d(2 9 g, 0.012 mol)E YL AA
of I-AZe] (5)elA AFEH Tde WPor FAste] <FHA 35-2> 3.1 g (F& 720)S EAT}. (n/2z=435)

(3) Azl 3 : 3hgh= 359 94

704 33-1(3.7 g, 0.010 mol)ol =7+A] 35-2(4.4 g, 0.010 mol)E 23 AA ¢ 2-A =z (DA AlgE =
Azt o7 A Ete] <3eHE 35> 6.0 g (& 78%) S Adtt.

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.93/d, 7.69/d, 7.66/m, 7.63/d, 7.55/d, 7.42/d,

7.38/m, 7.36/m, 7.33/m, 7.30/m, 7.28/m, 7.25/m, 7.11/d) 2H(7.87/d, 7.77/s, 7.19/m, 7.12/d, 6.95/d,
1.69/s) 4H(7.25/d, 1.72/s)

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

Aol 36 @ SHetE 36 A

(D) Azl 1 : shgh= 369 4

O Q.9 QjQT Q O
H %8( =N N=(
ooo Exgtatd S0
o o O

30-3 36

Z74A) 33-1(3.7 g, 0.010 mol)oll Z7HA 30-3 (6.4 g, 0.012 mol)E Y AA o 1-AZxd (5)oA A1LdE &
A3l W o= Aste] <313E 36> 5.3 g (F& 67%)S LU},

H-NMR (200MHz, CDCl3): & ppm, 1H(7.56/d, 7.38/d, 7.36/m, 7.33/m, 7.30/m) 2H(7.19/m, 7.12/d, 6.95/d,
1.72/s, 1.69/s) 4H(8.28/d, 7.79/d, 7.41/m) 8H(7.51/m)

LC/NS: m/z=798[ (M+1)']

Aol 37 @ SHetE 37 A
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[0625]

[0626]
[0627]

[0628]

[0629]
[0630]

[0631]

[0634]

[0635]
[0636]

SEE06 10-1913628
(D) Az 1 FHA 37-19] A

HT\I%N Br T HE:>§N Q
O + Q O N

37-1
2-bromo-3,10-dihydroimidazo[4,5-alcarbazole(2.9 g, 0.010 mol)°] bromobenzene(1.6 g, 0.010 mol)ES ¥
AAd 2-Azd (DA Alg"E =93 wow FAste] <F7HAH 37-1> 2.8 g (F& TS 99

t}. (m/z=362)

(2) Az 2 @ FHA| 37-29] A

37-2

(3.6 g, 0.010 mol)ell phenyl boronic acid(1l.4 g, 0.012 mol)E ¥ AAd 1-A|Zo (5)A A}
Ag o7 gl <F7HA 37-2> 2.6 g (& 72%)S DA (m/2z=359)

(3) Az 3 : FZA 37-39] 34

AN = * BrOBr - Br C N
s
370 373
ZZFA] 37-2(3.6 g, 0.010 mol)°| 1,4-dibromobenzene(2.4 g, 0.010 mol)S il AA)d 2-AZF (1) A}
£H sdsgt Ho R Akl <FIHA 37-3> 4.1 g (& 80%)S AUTE. (m/2z=514)

(4) Az 4 @ FHA 37-49] FA

- %g
ot i@

37-3 37-4

ohp.

N
7
=

=24 37-3(5.1 g, 0.010 mol)°ll bis(pinacolato)dibron(3.0 g, 0.012 mol) & YL AAd| 1-#AZ (4)A
Fed Bd3 W o gAdete] <F7HA 37-4> 4.0 g (58 72%9)S AAT}. (n/2=561)

>~

gl
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[0637] (5) Az 5 : 3}5HE 379] A
- O
4 \IO O N <77\\> \\ Q
/ \B /7\ N\\ />:/ —_— 72BN = ’T\
o< I e
¢ 33-1 37-4 Q
[0638] e
[0639] Z7H4) 33-1(3.7 g, 0.010 mol)e] Z7HA] 37-4(6.7 g, 0.012 mol)E Y1 AAd 1-A|Zx (54 A& =
gk o R FAdste] <3gE 37> 5.0 g (78 65%)= LA}
[0640] H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.58/m, 7.56/d, 7.45/m, 7.41/m,

7.38/d, 7.36/m, 7.30/m, 7.25/m) 2H(8.28/d, 7.79/d, 7.68/d, 7.51/m, 7.50/d, 7.33/m, 7.12/d, 6.95/d,
1.72/s, 1.69/s) 3H(7.19/m)

[0641] LC/NS: m/z=770[ (W+1)']
[0642] Ao 38 : 8leHE 38 $A4]
[0643] () Az 1 F3HA 38-19] A

o
~ (J
C 0 YO,

HN SN /—\/_< NN
):< ’ _\/ >_© Br <_>=/\,

[0644] o Bt ¥

[0645] 5-bromo—2-phenyl-1H-benzol[d]imidazole(2.7 g, 0.010 mol)®l| 2-(4-bromophenyl)triphenylene(3.8 g, 0.010
mol)E B AAd] 2-Axd (DA AHEH A3 PHoR FAst] <FIHA 38-1> 4.7 g (5% 810 &

AT}, (m/2z=575)

[0646] (2) Azd 2 : FHA 38-29] FA

0 )
Y et — g b

N

NN 7 X -
W Q\H/‘/B
381 Br 382 I B
[0647] xS
[0648] A 38-1(5.8 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & ¥iL AAJe] 1-AlZd] (4)°]A
AHEE AT o E §Aste] <TIHAl 38-2> 4.5 g (& 72%0)S LA (n/2=622)
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[0649]

[0650]
[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]
[0663]

[0664]

SEE46 10-1913628

(3) Az 3 : 3}3E 389 A

(’ﬂ» O
/ Y
LY S

744 33-1(3.7 g, 0.010 mol)el =714 38-2(7.5 g, 0.012 mol)E Y AA¢ 1-A = (5)dA AlLd &
Q)
=

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.07/d, 8.04/d, 7.92/s, 7.56/d, 7.41/m, 7.38/d,

7.36/m, 7.33/m, 7.30/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.79/d, 7.68/d, 7.51/m, 7.19/m, 7.12/d,
6.95/d, 1.72/s, 1.69/s)

LC/MS: m/z=832[ (M+1)']

Xy

\—

Q ¢ v T
N/ NZ
Y (ot @i& A
XD o B0 (o B

39

ZHAl 33-1(3.7 g, 0.010 mol)ell F7HA] 20-5(7.2 g, 0.012 mol)E Y AAle] 1-AlZe] (5)A AHEH &
g o R gHgske] <shetE 39> 5.0 g (5 E 6202 AT

w ofN

H-NMR (200MHz, CDCl;): &6 ppm, 1h(8.55/d, 7.94/d, 7.79/d, 7.59/d, 7.56/d, 7.43/m, 7.38/d, 7.36/m,
7.30/m, 7.25/m) 2H(7.41/m, 7.33/m, 7.19/m, 7.12/d, 6.95/d, 1.72/s, 1.69/s) 4H(8.28/d, 7.51/m, 7.25/d)

LC/MS: m/z=810[ (M+1)']

% ) O @
SN O :
2 Bo® — THELD

744 33-1(3.7 g, 0.010 mol)e] =714 28-1(4.3 g, 0.010 mol)E Y AA¢ 2-A = (1AA ALd =
At Ho 7 Al <FFE 40> 6.1 g (& 80%) S LUt
H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.94/d, 7.79/d, 7.66/m,

7.59/d, 7.58/m, 7.52/m, 7.50/m, 7.43/m, 7.42/d, 7.36/m, 7.33/m, 7.30/m, 7.25/m, 7.11/d) 2H(7.19/m,
7.12/d, 6.95/d, 1.72/s, 1.69/s) 4H(7.25/d)
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[0665]

[0666]

[0667]

[0668]
[0669]

[0670]

[0671]
[0672]

[0673]

[0674]
[0675]

[0676]

[0677]

[0678]

SEE46 10-1913628

LC/MS: m/z=761[ (M+1)']

Ao 41 : SHebE 41 A

(D) Az 1 F3A 41-19] A

Br
20-1
20-2

704 20-2(2.1 g, 0.010 mol)ol =7rAl 20-1(2.0 g, 0.008 mol)E 21 AA ¢ 1-A =z (5)A Algd =
gl W oz At <F7HA) 41-1> 2.4 g (& 72%0)S AU}, (m/2=332)

(2) Az 2 @ A 41-29] A

Z7HA) 41-1(3.3 g, 0.010 mol)d bromobenzene(1.6 g, 0.010 mol)E YW1 AA ] 2-A| X (1)dA] AILH &
g 2 FAdste] <F3HA 41-2> 3.4 g (55 83%)S AU (m/2=408)

ol
o
jin
[o

(3) Az 3 : 3= 419] A

4@ HN o \’(3// .
/ . - /\/=>lN
SOSIENASD ok v ey

\ 7/
331 412 O

41

Al 33-1(3.7 g, 0.010 mol)ol] F7+A] 41-2(4.1 g, 0.010 mol)Z B AAd 2-AZxd (DA AL-LH ¥
a3k Wl o7 A sl <BHE 41> 5.7 g (58 77%)S LA},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.12/d, 8.10/d, 7.94/d, 7.90/d, 7.79/d, 7.66/m, 7.63/d,

7.59/d, 7.50/m, 7.45/m, 7.43/m, 7.42/d, 7.39/m, 7.36/m, 7.33/m, 7.30/m, 7.29/m, 7.25/m, 7.11/d)
20(7.58/m, 7.50/d, 7.19/m, 7.12/d, 6.95/d, 1.72/s, 1.69/s)

LC/NMS: m/z=743[ (M+1)]

AAlo 42 : 3}3HE 42 A
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[0679]

[0680]
[0681]

[0682]

[0683]
[0684]

[0685]

[0686]
[0687]

[0688]

[0689]
[0690]

[0691]

SEE46 10-1913628

(D Az 1 ZA Jo] §A

O/
/
Br. 0o
N + — —_
)—Cl
Br \ N

3-bromo-1,1-dimethyl-1H-isoindole(2.2 g, 0.010 mol)°] methyl 4-bromo-2-chloronicotinate(3.0 g, 0.012
mol)E Wi AAd 1-Azd (2)oA A18E TS WHo=z IS <FA > 1.3 g (& 400
\:/v\r% (m/Z 314)

(2) Az 2 : 74 J-1¢] 94

FZHA J(S 1 g, 0.010 moE ¥ AAd 1-Alzxd (2)dA] 288 T4 Hoz FAste <FHA J-1>
2.1 g (& 66%)2 LAt} (m/2=314)

(3) Alze] 3 @ F1HA J-2°] A

OH
N= N=,
~)-c =
N\ \ N/ Cl
J-1 J-2
FZHA J-1(3.1 g, 0.010 mol)E ¥ AAld 1-Alxe] (3)odA] AHEH T3 PHo= FAdste] <F31HA J-2>

2.0 g (57& 66%)= AU, (n/2=297)

(4) Az 4 : 3}3E 429 A

e ~ —

= y O

N\\ / / I _\_//_\ _(_/ N 4
+ // A\ \ )]
<) ’ /*‘\ >44<L‘y
e 7 L) /T
J-2 \—/
42

ZZHA J-2(3.0 g, 0.010 mol)oll &7+ 17-1(5.2 g, 0.012 mol)E YL AA|d 1-A|Zd (5)oA AFEEH L
3 oz A4St <3S 42> 4.2 g (58 T40)S AU}

H-NMR (200MHz, CDCl;): & ppm, 1H(8.60/d, 7.36/m, 7.21/d) 2H(8.81/d, 7.88/d, 7.41/m, 7.17/d, 1.72/s,
1.30/s) 4H(8.28/d, 7.51/m)
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[0692]

[0693]

[0694]

[0695]
[0696]

[0697]

[0698]
[0699]

[0700]

[0701]

[0702]

[0703]

[0704]
[0705]

SEE46 10-1913628

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

Aol 43 : SHebE 43 A

(D) Az 12 F3A 43-19] A

N\ — . ’
Br—\ \ ) \ /
YW o o .
> _/ + IO/B - B\O :C
W " \

2-(4-bromophenyl)triphenylene(3.8 g, 0.010 mol)° bis(pinacolato)dibron (3.0 g, 0.012 mol)E ¥ AA]
o 1I-A|Zd (4)lA AMEE s HoeR FAste] <FIHA 43-1> 3.1 g (& 72%)& AAT}. (m/2=430)

(2) Az 2 : 33E 439 A

ZHAl J-2(3.0 g, 0.010 mol)ol F3FA] 43-1(5.2 g, 0.012 mol)E Wil Al 1-AlZd] (5)0]A AHeH &Y
THOR st <ghehw 43> 4.1 g (578 726 AU

ok O{N

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.60/d, 8.18/d, 8.04/d, 7.36/m, 7.21/d) 2H(8.93/d, 8.81/d,
8.12/d, 7.88/m, 7.88/d, 7.82/m, 7.17/d, 1.72/s, 1.30/s)

LC/MS: m/z=565[ (M+1)']

4

Rt

AN 44 : 3}3E 44

(D Az 1 - Z7HA K] §A

cl /

3-bromo-7-chloro-1,1-dimethyl-1H-pyrrolo[3,4-clpyridine(2.6 g, 0.010 mol )l methyl 3-
bromopicolinate(2.6 g, 0.012 mol)E Y AAd 1-AZF (2)or ALgH U3 WHHo=r Al <F1)
A K> 1.4 g (58 4392 AA}. (n/2=316)
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[0706]

[0707]
[0708]

[0709]

[0710]
[0711]

[0712]

[0713]
[0714]

[0715]

[0716]

[0717]

[0718]

[0719]

SEE46 10-1913628

(2) Azxd 2 © FIHA K-19] A

FA K(3.2 g, 0.010 mo)E ¥ Ao 1-AZxd (2)olA] A18d T3 WHozZ st <FHA K-1>
2.1 g (& 66%)S LA}, (m/z=316)

(3) Az 3 : 24 K-2¢] A

ol
oX,
ol
ol
2
N
ofy
)

A K-1(3.2 g, 0.010 moD)E ¥ar Ao 1-AlZd (3)ollH AFEE Fd3 WHow A K-2>
1

A g (75 48%0)& AT, (m/2=297)

S
2
BN
2
B
Lot
ot
i
B
=~
o,
ot
o2,

S = = = =
=00

44

an /
L Y/

A K-2(3.0 g, 0.010 mol)el 4-(dibenzolb,d]thiophen-4-yl)phenylboronic acid(3.7 g, 0.012 mol)E ¥
I AAle 1-Az] (5o A AREE FUE W o R st <= 44> 3.6 g (& 69%)S AT

H-NMR (200MHz, CDCl;): & ppm, 1H(9.09/s, 8.68/d, 8.41/d, 8.20/d, 8.17/d, 7.98/d, 7.58/m, 7.52/d,
7.50/m, 7.49/m) 2H(1.72/s, 1.30/s) 4H(7.25/d)

LC/MS: m/z=522[ (M+1)']

Aol 45 : SHebE 45 A

(D) Az 1 : F30A 45-19] ¢4

5
G0

o ST G o)

45-1

- 158 -



[0720]

[0721]

[0722]

[0723]

[0724]

[0725]
[0726]

[0727]

[0728]

[0729]

[0730]

[0731]
[0732]

SEE46 10-1913628

=34 35-1(3.2 g, 0.010 mol)ell bromobenzene(1.6 g, 0.010 mol)E i AAo 2-A|Zo (1)ANA ALEEH =
Qe W o7 SrAlEte] <F kA 45-1> 3.1 g (58 77%) S AT (m/2=398)

(2) Az 2 @ FIHA 45-29] A

45-1

Z7rA 45-1(4.0 g, 0.010 mol)ell b1s(p1nacolato)d1bron(3 0 g, 0.012 mol) & YL AAd 1-AZF (4)A
AHEE 593 o hAste] <F kA 45-2> 3.3 g (& 74%)S LA (m/z=445)

(3) Azl 3 : 3hgh= 459 94

jﬁJ\\ /%NQ

45

O\m

A K-2(3.0 g, 0.010 mol)dll =744 45-2(5.3 g, 0.012 mol)E Y1 Al 1-A=xd (5)dA 2188 5o
oz SHAdste] <3lgE 45> 4.1 g (8% 7192 LA},

ok O{N

H-NMR (200MHz, CDCls;): & ppm, 1H(9.09/s, 8.68/d, 8.55/d, 8.17/d, 7.94/d, 7.87/d, 7.77/s, 7.69/d,
7.49/m, 7.45/m, 7.33/m, 7.25/m) 2H(7.58/m, 7.50/d, 1.72/s, 1.30/s) 4H(7.25/d)

LC/MS: m/z=581[ (M+1)']

[®)]
%
>

A 46 : 3}EHE 4

(D Az 1 ZA L] §A4

5-bromo-3-chloro-7,7-dimethyl-7H-pyrrolo[3,4-b]pyridine(2.6 g, 0.010 mol)ol methyl 3-
bromopicolinate(2.6 g, 0.012 mol)E Yl AAld 1-A|Zd (2)o4] AFEH FL3 vwhHow 3HAstY] <57t
A L> 1.3 g (55 41%)S AA}. (n/2=316)
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[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]
[0741]

[0742]

[0743]

[0744]

[0745]

[0746]
[0747]

[0748]

SEE46 10-1913628

(2) Azxd 2 @ FIA L-19] A

FA L(3.2 g, 0.010 mo)E ¥ar HAAld 1-A1F4d (2)ollA A18¥ sd3 WHoz 33t <FHA L-1>
1.6 g (7% 51%)< ATt (n/2=316)

(3) Alzxd 3 @ FFHA L-2°] A

Z7h4 L-1(3.2 g, 0.010 mol)E Yt AAd 1-AlZxd (3)oA AHgd T3 oz At <F744 L-2>
2.0 g (78 66%)S AATt. (n/2=297)

(4) Az 33t 469 §A
VI
/N N
o /4 N= ) ) Yaw.
72\ 7 \/_/}
17-1 &:/ \_/
46
Z7HA L-2(3.0 g, 0.010 mol)ell &7HA] 17-1(5.2 g, 0.012 mo)E Y31 AAd 1-A =z (5)dA] Ale" A

|
3 o2 A Ste] <3letE 46> 3.6 g (8 63%)S LUtt.
H-NMR (200MHz, CDCls): & ppm, 1H(9.09/s, 8.68/d, 8.17/d, 7.49/m) 2H(7.85/d, 7.41/m, 7.25/d, 1.72/s,
1.30/s) 4H(8.28/d, 7.51/m)

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

/\El;\] oﬂ 47 5}%1— 47 6‘]—/\‘]

(D) Azl 1 - shgh= 479] 94

@ . O Q “Mﬂh)

/ N A >
\\“//N 431 \\
L-2
47
FHA L-2(3.0 g, 0.010 mol)ell TXHAl 43-1(5.2 g, 0.012 mol)E ¥ AAd 1-A|Zd] (5)A] AlgH T
3 oz ANt <3S 47> 4.0 g (8 719)S AU}

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 9.09/s, 8.68/d, 8.18/d, 8.17/d, 8.04/d, 7.49/m) 2H(8.93/d,
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[0749]

[0750]

[0751]

[0752]
[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]

[0760]

[0761]
[0762]

[0763]

SEE0l 10-1913628
8.12/d, 7.88/m, 7.82/m, 1.72/s, 1.30/s) 4H(7.25/d)

LC/MS: m/z=566[ (M+1)']

AAlo] 48 : 3}3HE 48 3P4

(D) Az 1 FhA 48-19] A

481

3,4-dibromo-1,1-dimethyl-1H-isoindole(3.0 g, 0.010 mol)ol| 2-bromo—6-chlorophenol(2.5 g, 0.012 mol)Z
2 Al 1-Alze] (2)ellM AFEE U PHos FAste]l <Al 48-1> 1.1 g (5F 419 A3
t}. (m/2z=269)

(2) Azl 2 : 3hgh= 489 94

)
£oe] S48 »
<©m e —

{ /
YW ()~

48

J

“a
S

=

481

ZZFA 48-1(2.7 g, 0.010 mol)ell 4-(dibenzo[b,d]thiophen—4-yl)phenylboronic acid(3.7 g, 0.012 mol)E ¥
I AAle 1-Az] (5o A AMEE FUE W o R st <3FE 48> 3.6 g (& T30S AT

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.41/d, 8.20/d, 7.99/d, 7.98/d, 7.90/d, 7.58/m, 7.52/m,
7.50/m, 7.47/m, 7.40/m, 7.21/d, 7.07/d) 2H(1.61/s) 4H(7.25/d)

LC/NS: m/z=494[ (W+1) ']

Aol 49 : 5HebE 49 A

(D) Azl 1 - shgh= 499 94

M//

% u WmQ
/B
5.0 o

48-1

Z7hA 48-1(2.7 g, 0.010 mol)o] F7HA 45-2(5.3 g, 0.012 mol)E Y1 AA ¢ 1-Axd (5)dA AHLE &
A3k W o R gAlEte] <3EE 49> 3.5 g (8 64%)S LA

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.99/d, 7.94/d, 7.90/d, 7.87/d, 7.77/s, 7.69/s, 7.47/m,
7.45/m, 7.40/m, 7.33/m, 7.26/d, 7.25/m, 7.07/d) 2H(7.58/m, 7.50/d, 1.61/s) 4H(7.25/d)
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[0764]

[0765]

[0766]

[0767]
[0768]

[0769]

[0770]
[0771]

[0772]

[0773]
[0774]

[0775]

[0776]
[0777]

SEE46 10-1913628

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

Ao 50 @ sHetE 50 A

(D) Azd 1 : $HA No| A

2,3-dibromo-1H-indole(2.7 g, 0.010 mol)°l] methyl 2-bromo-6-chlorobenzoate(3.0 g, 0.012 mol) & Y1 A
Al 1-AlZe] (2)0A AMEH T HHoR At <FUHA N> 1.6 g (58 4195 AU (m/2=364)

(2) Az 2 @ F7HA N-19] FA4
HN HN
=~ O
o cl

Z7H N(3.6 g, 0.010 mol)E Ba AAJd 1-AZd () AMEE T wyor Aol <F7HA N-1>
2.1 g (& 658%)% AU}, (m/z=364)

(3) Az 3 @ F3HA] N-29] A
HN HN O
()
(/o
N-2
ZZHA N-1(3.6 g, 0.010 mol)E ¥ HAld 1-Axe] (3)odA] AHgH T3 PHo=z FAste] <FIHA] N-2>

2.1 g (TE 62% E E/\}\q— (m/Z 346)

(4) Az 4 @ FHA 50-19] A

HN O N O

- L

O R RS
O Cl O Cl

N-2 50-1
=24 N-2(3.5 g, 0.010 mol)oll bromobenzene(1.6 g, 0.010 mol)E Wi AAd 2-A|Zd (1)oA ALgH =
gk oz FA3t <F7HA 50-1> 3.2 g (& T7%)S LAt (n/z=422)
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[0778]

[0779]

[0780]

[0781]

[0782]
[0783]

[0784]

[0785]

[0786]

[0787]

[0788]
[0789]

[0790]

[0791]
[0792]

SEE46 10-1913628

(5) Az 5 @ FIHAl 50-29] A

N O N O
+ @B(OH)Z —_—
o) oY

2 g, 0.010 mol)ol phenyl boronic acid(1.4 g, 0.012 mol)E ¥l AAld 1-AZFd (5)A Af
s o FAsle] <FA| 50-2> 3.0 g (& 72%)S AATh. (m/2=419)

0

(6) Az 6 : 35E 509 A

\—
50 —/

Z7H4 50-2(4.2 g, 0.010 mol)o] F7HAl 17-1(5.2 g, 0.012 mol)E Y1 AA ¢ 1-Axd (5)dA AHLE =
Azt o7 A Ete] <3eHE 50> 5.0 g (& 72%)2 At

H-NMR (200MHz, CDCl;): & ppm, 1H(7.53/d, 7.45/m, 7.39/m, 7.34/m, 7.00/d) 2H(7.85/d, 7.79/d, 7.67/d,
7.58/m, 7.50/d, 7.25/d, 1.72/s) 3H(7.41/m) 4H(8.28/d) 6H(7.51/m)

LC/NS: m/z=693[ (M+1)']

2N 51 : 38HE 51 A

(D) Az 1 : S04 51-19] ¢4

=
HN . Br o]
=~ Cl
e as

2,3,4-tribromo-1H-indole(3.5 g, 0.010 mol)°] 2-bromo—-6-chlorophenol(2.1 g, 0.010 mol)E ¥ A4 2-
Azo (DollA A8d Tt I o = dAd3le] <F A 51-1> 2.1g (FF 65%)& L. (m/2=320)

(2) Az 2 @ FHA 51-29] A

=
S O .

51-2

Z7+A) 51-1(3.2 g, 0.010 mol)ell bromobenzene(1.6 g, 0.010 mol)S EiL AA|d| 2-A|Z (1A ALEH =
a3k Wl o7 A sl <F7HA| 51-2> 3.0g (58 77%) S AU}, (n/2=396)
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[0793]

[0794]

[0795]

[0796]

[0797]
[0798]

[0799]

[0800]

[0801]

[0802]

[0803]
[0804]

[0805]

[0806]

SEE46 10-1913628

(3) Az 3 : FZA 51-39] 34

51-3

0 g, 0.010 mol)oll phenyl boronic acid(1.4 g, 0.012 mol)E ¥l AAld 1-AZFd (5)A Af
H sdgt WieR Aty <F7HA 51-3> 2.8 g (& 72%0)S AU, (m/2=393)

(4) Az 313 = 519 A
N@) N/<:>
L S \ o\B N >_<=\ O
AU s Wﬂw — H
N/ < \\_/ \: >—)
51-3 43-1
<\ />

51

Z7H4 51-3(3.9 g, 0.010 mol)o] Z7H4 43-1(5.2 g, 0.012 mol)E Y3 AAd 1-A|xd (5)A A&H =
A3k W oz dAdste] <335 51> 4.9g (& 74%)S AArt. (m/2=000)

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.45/m, 7.43/d, 7.41/m, 7.38/m, 7.29/m,
6.88/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.79/d, 7.71/d, 7.58/m, 7.51/m, 7.50/d) 4H(7.25/d)

LC/MS: m/z=662[ (M+1)']

4

Rt

AA 52 ¢ 3}eHE 52

(1) Alzel 1 @ FZHA| 52-19] §H4

HN

Br Br
Br

4
o)
)
/
94
o

521

2,3,4-tribromo-1H-indole(3.5 g, 0.010 mol)°l| 2-bromo-6-chlorobenzenethiol(2.2 g, 0.010 mol)E YL A
Ald 2-A|ze] (DolA AFEE Fde Wgo R sl <zHA 52-1> 1.8 g (57& 55%)S LATt. (m/2=336)

(2) Azd 2 @ F3A| 52-29] ¢4
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[0807]

[0808]

[0809]
[0810]

[0811]

[0812]
[0813]

[0814]

[0815]

[0816]

[0817]

[0818]
[0819]

[0820]

[0821]

[0822]

SEE46 10-1913628

=744 52-1(3.4 g, 0.010 mol)oll bromobenzene(1.6 g, 0.010 mol)E Far Ao 2-AZFd (1)ANA A}EH =
At oz FPAdete] <F3HA| 52-2> 3.2 g (& 770 S AU (w/z=412)

(3) Az 3 : FZA 52-39] 34

O T
A )
B s + @B(OH)z _—

== S

2]
o

52-3
52-2
Z3A 52-2(4.1 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E ¥l AAd 1-#A|Zo] (5)A A}
29 T3 o FAsle] <F7HA 52-3> 2.9 g (58 72%)S LA}, (n/2z=409)
(4) Az 4 : 3I3HE 529 34
Q o QO -
N/(\_:/ \ 4<\_ NN/ <ﬂ>
o, //\ N= S K —
= s 7 io’B%kJH\\NJ\/N - 7L\</S_<=\ N#H
é/ A\ cl F&\ &:/ \_/ \NJN
= 17-1 N /A
52-3 52 '7‘\

Z7h4) 52-3(4.1 g, 0.010 mol)o] F7HAl 17-1(5.2 g, 0.012 mol)E Y1 AA ¢ 1-Axd (5)dA AHLE &
A3k Wy o R gAlste] <3EE 52> 4.9 g (8 72%)S LA}

H-NMR (200MHz, CDCls;): & ppm, 1H(7.45/d, 7.45/m, 7.41/m, 7.31/m, 7.22/m, 7.10/d) 2H(7.85/d, 7.79/d,
7.58/m, 7.55/d, 7.51/m, 7.50/d, 7.41/m, 7.25/d) 4H(8.28/d, 7.51/m)

LC/NS: m/z=683[ (M+1)']

SN\
Do CS e
= N/ =
523 431 (z_}
2 53 -/

A 52-3(4.1 g, 0.010 mol)oll F7+A] 43-1(5.2 g, 0.012 mol)Z ¥ AAd 1-AZxd (5)oA AL&d ¥
a3k Wl o7 A sl <3HE 53> 4.9 g (58 73%)S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.45/d, 7.45/m, 7.41/m, 7.31/m, 7.22/m,
7.10/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.79/d, 7.58/m, 7.55/d, 7.51/m, 7.50/d) 4H(7.25/d)

LC/NS: m/z=678[ (M+1) ]

Ao 54 ¢ SHebE 54 A
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[0823]

[0824]
[0825]

[0826]

[0827]
[0828]

[0829]

[0830]

[0831]

[0832]

[0833]
[0834]

[0835]

[0836]

SEE46 10-1913628

(1) Azel 1 @ FZHA| 54-19] 44

- B —
o - O O
o

54-1

=74 G-2(3.0 g, 0.010 mol)°ll bromobenzene(3.2 g, 0.020 mol)E YL AAJd 2-A|Zd (1)oA AHLH &
gk oz FA3t <F7HA| 54-1> 2.4 g (& 580)S LAt (m/z=419)

(2) Az 2 - 3hgt= 549 94

S7HA 54-1(4.2 g, 0.010 moD)oll FZHAl 43-1(5.2 g, 0.012 mol)S YL A e 1-AZd (54 AHgd &
Ak o gste] <BFE 54> 4.8 g (F& 7205 2T

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.95/d, 7.86/d, 7.57/m, 7.32/m, 7.16/d,
7.10/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.26/m, 1.72/s) 4H(7.33/m, 7.25/d, 7.23/d)

LC/MS: m/z=688[ (M+1)']

4

Rt

AA 55 : 3}§HE 55

(D) Az 1 : F7A4 0-1¢] 94

/ C)
(e}

Br. 0 —_ /
G0
; )

Cl
Cl

O-1

3-bromo-1,1-dimethyl-1H-isoindolepyridine(2.2 g, 0.010 mol)°] methyl 2-bromo-5-chlorobenzoate(3.0 g,
0.012 mol)E ¥ AAd 1-AlZd] (2)oA ALgH A3 WHoz At <FHA 0-1> 1.3 g (& 41%)
< A} (n/2=313)

(2) Alze] 2 @ F7HA 0-29] A

e

N=Oy o —— nN=

cl Cl
0-1 0-2
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[0837]

[0838]

[0839]
[0840]

[0841]

[0842]
[0843]

[0844]

[0845]
[0846]

[0847]

[0848]

[0849]

on

E546] 10-1913628

(

Hdste] <A 0-2>

bix
ol

Z74A) 0-1(3.1 g, 0.010 mol)E ¥ AAd 1-AFa] (2)oA AHgH A3 Hhyow
1.8 g (5% 56%)% I}, (m/z=313)

(3) Alzxd 3 : F3HA 0-39] A

Ch,, &
o
L &

F7HA 0-2(3.1 g, 0.010 mol)E ¥ HAld 1-Axe] (3)dA AHEH T3 YHoz FAst <F3HA 0-3>
1.9 g (7% 66%)= AJT}. (m/2z=295)

(4) Az 4 @ FFA 55-1¢] FA

e O
A ()
Y )
N

Cl
0-3

55-1

ZFA] 0-3(3.0 g, 0.010 mol)ell bromobenzene(3.3 g, 0.020 mol)E Ear AAld 2-AZd (DA AIEH =
sk o R et <F7HA 55-1> 2.4 g (& 57%) S AU (m/2=419)

w ofN

(5) Az 5 : 3}5E 559 A

—
7N O /BN
() (/—_ : ante </>4—\'/
\
A NG e N o () SN N
= = /IO’ W - NN\ Q N
-~ \ />\CI )z N N
N ‘ 174 \/f\/‘ &

55
55-1

744 55-1(4.2 g, 0.010 mol)el =714 17-1(5.2 g, 0.012 mol)E Y AA¢ 1-A = (5)dA AlLd &
At Ho 7 Al <3gE 55> 5.0 g (& 72%) S LU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.03/d, 7.92/d, 7.69/d, 7.32/d, 7.16/d) 2H(7.85/d, 7.41/m, 7.26/m,
7.25/d, 1.61/s) 4H(8.28/d, 7.51/m, 7.33/m, 7.11/d)

LC/MS: m/z=693[ (M+1)]

Ao 56 : 33HE 56 $HA
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[0850]

[0851]
[0852]

[0853]

[0854]

[0855]

[0856]

[0857]

[0858]

[0859]

[0860]
[0861]

[0862]

[0863]
[0864]

SEE46 10-1913628

(D) Az 1 FHA 56-19] A

Br,

oY O —

D-2

56-1

=74 D-2(3.4 g, 0.010 mol)ell bromobenzene(3.5 g, 0.020 mol)E Y¥Wil AAJd| 2-A|Zd (1)oA AL &
A3 oz FAste] <FHA 56-1> 2.4 g (& 51%)S DA (n/2=463)

(2) Az 2 : 3igt= 569 ¥4

W
431

56

Z70A) 56-3(4.6 g, 0.010 mol)ol =7rA 43-1(5.2 g, 0.012 mol)E 21 AA ¢ 1-A =z (5)A Algd =
Azt o7 A Ete] <3eHE 56> 4.8 g (& 70%) S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.04/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.64/d,
7.56/d, 1.69/s) 4H(7.26/m) 6H(7.33/m, 7.11/d)

LC/NS: m/z=687[ (M+1)']

Ao 57 @ SpetE 57 A

(L) Azd 1 : FHA Mo A

' CHSLi

¢l o OMe

OH CI

M

methyl 2-benzyl-6-chlorobenzoate(2.6 g, 0.010 mol)e] MeLi< droppingAlZl 3 Al 1-AZe] (2)o]A] A}
29 593 HoE Ao <=7 M> 0.8 g (8 31%)S ATt (m/2=260)

(2) Az 2+ =24 N-1¢] A

sqeMor

OH CI Cl

M M-1

FA M(2.6 g, 0.010 mo)E ¥ Ao 1-AlZxd (3)ollA] AH8d T3 WHoz st <FHA M-1>
1.5 g (78 60%) S A (m/2=242)
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[0865] (3) Az 3 : FZHA M-29] A
Cl cl
[0866] M-1 M-2
[0867] 244 M-1(2.4 g, 0.010 mol)el KMn04(3.2 g, 0.0020 mol)ell MC 60 mLE Y31 25 CollA] 48A17F mukso] u

M-
SAAT . WS FR5 F YZsto] Hy0 ¢ EAoll SE] & A- A (n-Hexane @ EA)3te] F7HA M-2& 1.8 g(5&
71%) 53k, (m/2=256)

2if]

[0868] (4) Az 4 : FA N-39] A

[0869]

[0870] XA M-2(2.6 g, 0.010 mol)°ll bromoethane(1.1 g, 0.010 mol), Potassium carbonate(2.8 g, 0.020 mol),
Copper (0.1 g, 0.0020 mol), iodine copper(l.1 g, 0.006 mol)ol] n-butyl ether 70 mLol] =<1 & & 3s}olA
48A17F wkste] wEEAIH T, RS TR S A= YAste] HO0 : MC T2 ¥ AHEAA (n-Hexane : EA)3}
o FIHA M-3E 2.4 g(5& 68%) 53T (m/2=349)

[0871] (5) Alzd 5 . F3IHA 57-19] A

=9,
L Qoo — (D
as

[0872] ST

[0873] Z2rA4 M-3(3.5 g, 0.010 mol)el phenyl boronic ac1d(1 4 g, 0.012 mol)E ¥ AAd 1-AZd (5)A A}
S5 TUS o R Al <FHA| 57-1> 2.5 g (FF 74%)S AT (m/2z=344)

[0874] (6) Azl 6 @ 3I3HE 579 A

HN
Q i
57-1 O

[0875]

[0876] ZZHA] 57-1(3.4 g, 0.010 mol)oll 12H-benzofurol2,3- a]carbazole(Z 6 g, 0.010 mol)E gaL AAd 1-A| x4
(5)oll A AH&E FUg WHoR Fdete] <slFE 57> 4.6 g (& 72%) S DU

[0877] H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.09/d, 7.66/d, 7.53/d, 7.52/m, 7.51/m, 7.48/d, 7.46/d,
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[0878]

[0879]

[0880]

[0881]
[0882]

[0883]

[0884]
[0885]

[0886]

[0887]

[0888]

[0889]

[0890]
[0891]
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7.41/m, 7.39/m, 7.38/m, 7.33/m, 7.30/m, 7.25/m, 7.22/m, 7.00/d) 2H(8.10/d, 7.89/d, 7.67/d, 7.51/m,
1.72/s)

LC/NS: m/z=642[ (M+1)']

4

AA 58 @ s¥HE 58

Rt

(1) Az 1

HN
O O
W

11,12-dihydroindolo[2,3-alcarbazole(2.6 g, 0.010 mol)el bromobenzene(l 6 g, 0.010 mol)E ¥ 2A]d
2-Aze] (1)A AHeE e WHoR FAgdste] <A 58-1> 2.6 g (578 77%) S AT}, (m/2=332)

=744 58-19] $HA

(2) Az 2

s
Ve HN OQ
O +@ ﬁN

: §1,T)‘]—U 584 61—/\-]

571

=704 57-1(3.4 g, 0.010 mol)o] =7kA 58-1(3.3 g, 0.010 mol)S Y1 AA o 2-AZxd (DA AHgH =
Azt o7 A Ete] <3leHE 58> 5.6 g (& 78%) S Adtt.

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.12/d, 8.09/d, 7.57/d, 7.52/d, 7.46/m, 7.45/m, 7.42/d, 7.41/m,

7.39/m, 7.30/m, 7.00/s) 2H(8.55/d, 8.10/d, 7.94/d, 7.67/d, 7.58/m, 7.51/m, 7.50/d, 7.33/m, 7.25/m,
1.72/s)

LC/MS: m/z=717[ (M+1)']

Ao 59 @ sHetE 59 A

(1) Az 1 sh3E 599 4
7 N\
/. N >_/
. — A N
©/‘\§:‘\(\ OB N /SN N T / P //_<
// \\
17-1 <\= M>

571
59

=7k 57-1(3.4 g, 0.010 mol)oll FZHAl 17-1(5.2 g, 0.012 moD)E ¥aL AA ¢ 1-AZxd (5ol AHEE &
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[0892]

[0893]

[0894]

[0895]

[0896]
[0897]

[0898]

[0899]
[0900]

[0901]

[0902]
[0903]

[0904]

[0905]

[0906]

SEE46 10-1913628

A oz FHAdste] <BlgHE 59> 4.7 g (8 76%) S LAt
H-NMR (200MHz, CDCly): & ppm, 1H(7.48/d, 7.39/m, 7.30/m, 7.00/d) 2H(8.10/d, 7.85/d, 7.67/d, 7.51/m,
7.25/d, 1.72/s) 3H(7.41/m) 4H(8.28/d, 7.51/m)

LC/MS: m/z=618[ (M+1)']

/\El/\] Q;ﬂ 60 : §1_t;7j]— 60 zﬂ—k]

(1) Az 1 T34 60-12] 34

o on o4 7
o N Br o]
. Cl
o as
Br
60-1

2,3, 4-tribromobenzofuran(3.5 g, 0.010 mol)°l 2-bromo-6-chlorophenol(2.1 g, 0.010 mol)E ¥il AA]d 2-
Azd (DA ALgd TU3 WHe s FAste] <F7HA 60-1> 1.8g (& 55%)= AT}, (m/z=321)

(2) Az 2 @ F3A 60-29] A

o} O o O
Br = o) + @B(OH)Z - O \ o
e

60-1 60-2
=3 60-1(3.2 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E ¥iL AAd 1-#A|Zo] (5)A A}
28 FU3 o g At <F7HA) 60-2> 2.4 g (& 76%)S AU, (m/z=318)

o/(d/\; j:on /=N /N JQ/—_—>
SO * B _<U_<\_/<‘ N/
e O = o0
e » asavs
60-2 ’ 80 L/

Z70A) 60-2(3.2 g, 0.010 mol)ol =7rA 43-1(5.2 g, 0.012 mol)E 21 AA ¢ 1-Azxd (5)A Algd =
A3k W o= FAste] <3S 60> 4.1 g (& 69%)S LA},

H-NMR (200MHz, CDCl;): 6 ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.41/m, 7.38/d, 7.34/m, 7.29/m, 7.13/d)
2H(8.93/d, 8.12/d, 8.10/d, 7.88/m, 7.82/m, 7.71/d, 7.51/m) 4H(7.25/d)

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

2N 61 : 38E 61 A
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[0907]

[0908]
[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

[0917]
[0918]

[0919]

[0920]

SEE46 10-1913628

(D Az 1 Z7HA K] §A

X
| o+ o [
N N
cl oOMe oH ci
K

methyl 2-chloro—6-(pyridin-3-ylmethyl)benzoate(5.2 g, 0.020 mol)ell MeLiS droppingAlZ] & 2Ald] 1-A)
Zd (2)dA AH8E L HoZ st <FHA K> 1.5 g (58 29%)S AUt (m/z=261)

(2) Azxd 2 @ FIHA K-19] A

7z
< .
N
OH Cl Cl
K K-1

FA K(2.6 g, 0.010 mo)E ¥ AAd 1-AZxd (3)ollA] A18d T3 WHozZ st <FHA K-1>
1.5 g (78 60%) 2 AT (m/2=242)

(3) Az 3 : 4 K-2¢] A

B B
P | P
§ Cl N
K-1 K-2 cl

K-1(2.4 g, 0.010 mol)ol] KMnO,(3.2 g, 0.0020 mol)ol MC 60 mLE ¥l 25 TColA 48A]%F nlwkale] ub
SAAT . WS T8 5 WZste] H0 0 EAYl 8] § A A|(n-Hexane : EA)3te] FHA] K-2& 1.7 g(5&

(4) Az 4 @ Z7HA] K-39] A

Br
Q (o}
X
B
| _ + r\_ - | A
N Pz
K-2 c Cl §
) K-3

=744 K-2(2.6 g, 0.010 mol)ol bromoethane(1.1 g, 0.010 mol), Potassium carbonate(2.8 g, 0.020 mol),
Copper (0.1 g, 0.0020 mol), iodine copper(l.1 g, 0.006 mol)ol] n-butyl ether 70 mLel]l =<1 & & 3s}olA

48A17F ksle] HES AT, WEE TR deoz Yzhsle] 10 : MC TR & AHAA (n-Hexane : EA)3}
o] FIHA K-38 2.2 g(F 6205533}, (m/2=351)

(5) Az 5 : FFHA| 61-19] 4

Br

Cl
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[0921]

[0922]

[0923]
[0924]

[0925]

[0926]

[0927]

[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]

[0935]

SEE46 10-1913628

K-3(3.5 g, 0.010 mol)®ll phenyl boronic acid(1.4 g, 0.012 mol)E 21 A4 1-A|ZFd (5)NA A}
gt W o7 Agste] <F7HA 61-1> 2.4 g (58 70%)S AT}, (n/z=345)

—\
o {:\N Ao L
7 A-O =\ — /= /
=~ R 10/5‘/\_/ \_/ \)_/> — m_ — =
T >:< QM /_/)
= W -
431 {
61-1 W/

61

Z70A) 61-1(3.5 g, 0.010 mol)ol =7rA 43-1(5.2 g, 0.012 mol)E 21 AA ¢ 1-A =z (5)A Algd =
g3 o7 At <3lE 61> 4.4 g (8 7202 LUt

H-NMR (200MHz, CDCl3): & ppm, 1H(9.15/s, 8.43/d, 8.18/d, 8.04/d, 7.41/m, 7.39/m, 7.18/d) 2H(8.93/d,
8.12/d, 8.10/d, 7.88/m, 7.82/m, 7.67/d, 7.51/m, 1.72/s) 4H(7.25/d)

LC/MS: m/z=614[ (M+1)']

Ao 62 @ sHtE 62 A

(1) Az 1 24 K-4¢] A

Cl

S7HA K-2(2.6 g, 0.010 mol)el] bromoethane(1.1 g, 0.010 mol), Potassium carbonate(2.8 g, 0.020 mol),
Copper (0.1 g, 0.0020 mol), iodine copper(1.1 g, 0.006 mol)ol] n-butyl ether 70 mLol|l =<1 F & 3}olA
48A17F wikste] WESAI Y, WhE TR Ao YyZksle] 10 - MC 72 & ZAYAA (n-Hexane : EA)SH

o] T K4S 2.1 g(54F 60%) 553t (m/2=351)

(2) Az 2 @ A 62-19] A

Br

A K-4(3.5 g, 0.010 mol)oll phenyl boronic acid(1.4 g, 0.012 mol)E Wil AA|d| 1-A|Fd (5)o| 4] A}
g Eo
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[0936]

[0937]

[0938]

[0939]

[0940]

[0941]
[0942]

[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

[0949]

[0950]
[0951]

[0952]

SEE46 10-1913628

Z7HA) K-4(3.5 g, 0.010 mol)ell =4 43-1(5.2 g, 0.012 mol)E 93 AAd 1-AZFd (5)A Aled =
W oz 3gsle] <3 R 62> 4.6 g (5 75%)S I}

r°ﬁ'

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.39/d, 8.18/d, 8.04/d, 7.89/d, 7.73/d, 7.54/d, 7.41/m)
2H(8.93/d, 8.12/d, 8.10/d, 7.88/m, 7.82/m, 7.51/m, 1.72/s) 4H(7.25/d)

LC/NS: m/z=614 [(M+1)']

/\El;\] oﬂ 63 : 5}%1— 63 6‘]—/\‘]

(D) Az 1 F3A 63-12] FHA

H
N
O -
Vi N\
+ Br—\ N
B(OH),

20-2

=704 20-2(2.1 g, 0.010 mol)oll 2-bromo-4,6-diphenyl-1,3,5-triazine(2.6 g, 0.008 mol)S 21 2Ad 2-
Az (DA AFgHE 5L Wgo R dste] <A 63-1> 4.0g (& 770 S AU}, (m/2=524)

(2) Az 313 E 639 A
_ \o  — —
v L 0 C
= < . / N N
VAR [ } N —
—/

\
{ — 7 7\
Ore E Rats p
571 3.1 g
63 b

A 57-1(3.4 g, 0.010 mol)oll F3+-A) 63- 1(6 3 g, 0.012 mol)E ¥ir AAldl 1-A|Ze (5)eA AHEH &
A o w FAste] <BFHE 63> 4.4 g (F& 620)S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.79/d, 7.59/d, 7.48/d, 7.43/m, 7.39/m, 7.33/m,
7.30/m, 7.25/m, 7.00/d) 2H(8.10/d, 7.67/d, 1.72/s) 3H(7.41/m) 4H(8.28/d) 6H(7.51/m)

LC/MS: m/z=707[ (M+1) ]

Ao 64 ¢ SHeE 64 A

() Az 1 - S5E 649 A

o ) ) /{\ ,N o} \ / ) NZ N
oo Be T

N + \/( \

/7\)—CI / ° \ 4/ /)

571 64

A4 57—1(3 4 g, 0.010 mol)ol 34 20-5(7.2 g, 0.010 mol)E ¥ AA ¢ 1-AZxd (5 ALH F
a3k Wl o7 A sl <3HE 64> 5.9 g (58 76%)S LA},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.59/d, 7.48/d, 7.43/m, 7.39/m, 7.33/m, 7.30/m,
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[0953]

[0954]

[0955]

[0956]
[0957]

[0958]

[0959]

[0960]

[0961]

[0962]
[0963]

[0964]

[0965]

[0966]

[0967]

[0968]
[0969]

SEE50l 10-1913628
7.25/m, 7.00/d) 2H(8.28/d, 8.10/d, 7.67/d, 1.72/s) 3H(7.79/d, 7.41/m) 4H(7.25/d) 6H(7.51/m)

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

A 65 @ 33HE 65 $HA

(D Az 1 : 335E 659 A

Z7H4 57-1(3.4 g, 0.010 mol)ol Z7H4 22-2(6.4 g, 0.012 mol)E Y3 AAd 1-A|Zxd (5)A A1&H =
dgk oz 3Adste] <3lgE 65> 5.2 ¢ (58 72%9)2 LAUT).

H-NMR (200MHz, CDCl;): & ppm, 1H(7.79/d, 7.63/d, 7.59/d, 7.48/d, 7.43/m, 7.39/m, 7.37/m, 7.30/m,

7.23/d, 7.00/d) 2H(8.55/d, 8.10/d, 7.94/d, 7.67/d, 7.58/m, 7.51/m, 7.50/d, 7.41/m, 7.33/m, 7.25/m,
1.72/s)

LC/MS: m/z=717[ (1) ]

A 66 @ 33HE 66 A

(1) Az 1 : 3}3E 662 A

— e
O//\_j)/ \ Q O\\ 4
= ) O TN TN
B— / N ) -
O Ay _— SaVWaWe'
\—/ \_\©
57-1 49-2

%ﬁﬂ5%ﬂ34g 0.010 mol)ell %A 49-2(2.6 g, 0.010 mol)ZS YL AAld 1-A| X (5)lA A-&H &
g3l W oz A3le] <3FE 66> 4.1 g (& 72%)S LU},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.87/d, 7.77/s, 7.69/d, 7.48/d, 7.45/m, 7.41/m,
7.39/m, 7.30/m, 7.29/m, 7.25/m, 7.00/d) 2H(8.10/d, 7.67/d, 7.58/m, 7.51/m, 7.50/d, 1.72/s) 4H(7.25/d)

LC/MS: m/z=628[ (M+1)']

A 67 @ 33E 67 A

() Az 1 : 33E 672 A

o /|
\>—8< S
% +
7 N (HO)B— />—<\ Vi —_—

57-1

' s; ?
—_ )=

WV

67

% 7HA] 57-1(3.4 g, 0.010 mol)ell 4-(dibenzol[b,d]thiophen-4-y1)phenylboronic acid(3.6 g, 0.012 mol)E ¥
Ao 1-Alzo (5)ollA] AHgH T3 WHoR At <33HE 67> 3.3g (& 530S AU
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[0970]

[0971]

[0972]

[0973]

[0974]
[0975]

[0976]

[0977]

[0978]

[0979]

[0980]
[0981]

[0982]

[0983]

[0984]
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H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.58/m, 7.52/m, 7.50/m, 7.48/d,
7.41/m, 7.39/m, 7.30/m, 7.00/d) 2H(8.10/d, 7.67/d, 7.51/m, 1.72/s) 4H(7.25/d)

LC/NS: m/2z=5691 (M+1)']

(1) Az 1 : sl3= 689 §4
/ﬂ> 53
A 7\
o / >=/ 0\ < /§:)>
S / o //\ N
O ) ‘ " ji PN NN T S W
¢ N © NN SV WA WA
\—/ 7N
171 N VAR
57-1 N\

Z7H4 57-1(3.4 g, 0.010 mol)d Z=7FA 17-1(5.2 g, 0.010 mol)E Y3 AAo] 1-A|Zd (5)dA AlLE =
g3t W oz A ste] <3leE 68> 3.8 g (& 61%)S dtt.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.48/d, 7.39/m, 7.30/m, 7.00/d) 2H(8.10/d, 7.85/d, 7.67/d, 7.25/d,
1.72/s) 3H(7.41/m) 4H(8.28/d) 6H(7.51/m)

LC/MS: m/z=618[ (M+1)']

e
26-1

A 57-1(3.4 g, 0.010 moD)oll 34 26-1(3.6 g, 0.010 mol)E Y AA ] 1-AZxd (5)A ALH F
A3 oz FHAdste] <3leE 69> 4.3 g (& 65%)S ATt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.56/d, 8.55/d, 7.94/d, 7.71/d, 7.63/d, 7.59/d, 7.50/s, 7.48/d,
7.31/d, 7.30/m, 7.25/m, 7.22/d, 7.00/d) 2H(8.28/d, 8.10/d, 7.41/m, 7.33/m, 7.22/m, 1.72/s) 4H(7.51/m)

LC/MS: m/z=668[ (M+1)']

Ao 70 ¢ spebE 70 A
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[0985]

[0986]
[0987]

[0988]

[0989]

[0990]

[0991]

[0992]
[0993]

[0994]

[0995]

[0996]

[0997]

[0998]
[0999]
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(D Az 1 - 335E 709] A

) o ©
L v
7f<<CI ' :?:ZB‘<:f -

O iy

27-2

744 57-1(3.4 g, 0.010 mol)el =714 27-2(6.4 g, 0.011 mol)E Y AA¢ 1-A = (5)dA AlLd &
g3 W oz FAste] <3 eE 70> 4.4g (& 62%)S AUt

H-NMR (200MHz, CDCl3): & ppm, 1H(7.48/d, 7.41/m, 7.39/m, 7.30/m, 7.20/s, 7.00/d) 2H(8.55/d, 8.12/d,
8.10/d, 8.09/s, 7.94/d, 7.67/d, 7.63/d, 7.51/m, 7.50/m, 7.33/m, 7.29/m, 7.25/m, 1.72/s)

LC/MS: m/z=717[ (1) ]

281
7

Z7HA) 57-1(3.4 g, 0.010 mol)ol =7+A 28-1(4.3 g, 0.010 mol)E 21 AA ¢ 2-A =z (DA AlgE =
A3k Wy oz gAlste] <3EE 71> 5.6 g (& 76%)S LA}

H-NMR (200MHz, CDCls):& ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.94/d, 7.79/d, 7.71/d,

7.59/d, 7.52/m, 7.51/m, 7.50/m, 7.48/d, 7.43/m, 7.41/m, 7.30/m, 7.25/m, 7.22/d, 7.00/d) 2H(8.10/d,
7.51/m, 7.33/m, 1.72/s) 4H(7.25/d)

LC/MS: m/z=734[ (M+1)']

A 72 : 38tE 72 SHA

(D) Az 1 : F30A 72-19] ¢4

7 N
Br —
=N
cl cl + (HO)ZB—@ —~ <l cl
Br VA
721

1,3-dibromo-2,5-dichlorobenzene(3.0 g, 0.010 mol)ell pyridin-3-ylboronic acid(2.8 g, 0.024 mol)E ¥
Ao 1-AZo] (5)oA] AHEH T3 oz At <F3HA 72-1> 2.2g (& 72%)& AATE. (m/2=301)
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[1000] (2) Az 2 @ Z3HA] 72-29] 34
7 N 7\
N= N=
cl O+ (HORB— — .- o« y N
N N
ar I\
72-1
[1001] 722
[1002] FZHA 72-1(3.0 g, 0.010 mol)oll 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid(3.2 g, 0.012 mol)E& ¥
AAle] 1-AlZe] (5)olM AMEE U WHoR FAst <FIHA 72-2> 3.0g (& 61%)S AATH. (m/2=498)

[1003] (3) Azd 3 : FHA 72-39] FA

Van =\ o o/ ©
AL et — O
A N ! / A/g—\
\/\:/N (:/\> <:\/ N \/*\
[1004] 72:2 723
[1005] ZZHA] 72-2(5.0 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol) & YL AA]a] 1-A|Zd (4)0A]
AR Bdd W o2 drAsle] <F=7kA| 2-2> 3.5g (& 60%)S DA, (m/2=590)
[1006] (4) Az 4 : 3E 729 FA
— 78 /ﬁ\\
o <—> (>j'N = O/C/> 7N 7N
=~ J . io\B %:Q >_<N=\N w [ = ‘/;/
/ N\ // ‘~\‘//'/ —_— ) \ = N=
¢ N © ;;HN /\/_\\ </M\>_(%—/_>_<}\1 _/(\N
57-1 — \:> 2’—\:\ %—\\
N )
[1007] o ”
[1008] Z70A) 57-1(3.4 g, 0.010 mol)ol =7+A 72-3(7.1 g, 0.012 mol)E 21 AA ¢ 1-A =z (5)A Algd =
A3k Wy ow AGle] <3etE 72> 4.5 g (8 57%)S AU
[1009] H-NMR (200MHz, CDCls): & ppm, 1H(7.48/d, 7.39/m, 7.30/m, 7.00/d) 2H(9.24/s, 8.70/d, 8.42/d, 8.10/d,
7.72/s, 7.67/d, 7.57/m, 1.72/s) 3H(7.41/m) 4H(8.28/d) 6H(7.51/m)
[1010] LC/MS: m/z=785[ (M+1) ']
[1011] Ao 73 38E 73 A
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[1012]

[1013]
[1014]

[1015]

[1016]
[1017]

[1018]

[1019]
[1020]

[1021]

[1022]
[1023]

SEE46 10-1913628

(D) Az 1 A 73-19] A4

2-bromo-3,10-dihydroimidazo[4,5-alcarbazole(2.5 g, 0.010 mol)ell 2-bromo-4,6-diphenyl-1,3,5-
triazine(3.1 g, 0.010 mol)E YL AAo| 2-A|Zd (Dol Ale&H 5L WHoz At <FIHA 73-1>
3.7¢ (& 71%)= AU (n/2=517)

(2) Az 2 @ F3A| 73-29] ¢4

732

3-1(5.2 g, 0.010 mol)ol phenyl boronic acid(1.4 g, 0.012 mol)E ¥il AAld 1-A|ZFd (5)o]A Af
H Fd3 v o dAdEte] <F7hA 73-2> 3.7g (K& 720 AUt (m/z=514)

(3) Az 3 : FZA 73-39] A

)

7 N S\

=N

\ /TN
A\
NH\ J .

Br—\ >—Br

A 73—2(5.1 g, 0.010 mol)oﬂ 1 4—dibromobenzene(2.4 g, 0.010 mol)E YL AAo 2-AZxd (1)oA AF
Q.
O

(4) Az 4 @ Z7HA| 73-49] A

N T
\ /\> \_/
N\ —N e
SN SN N ) o o o NN N TNy
Omi S e — O e
73-4

g, 0.010 mol)ol] bis(pinacolato)dibron(3.0 g, 0.012 mol)S ¥ i AAd 1-A|ZFd (4)0lA]
AHeE e HoR Aty <A 73-4> 4.5¢ (& 630)S AATE. (m/2=716)
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[1024]

[1025]
[1026]

[1027]

[1028]

[1029]

[1030]

[1031]
[1032]

[1033]

[1034]

[1035]

[1036]

[1037]
[1038]

SEE46 10-1913628

\@C‘ . 7~ \— \N - </:>;<//;>_N N N \>_<\J>

Z7hA 57-1(3.4 g, 0.010 mol)o] F7HA| 73-4(8.6 g, 0.012 mol)E Y1 AA ¢ 1-AZxd (5)dA ALE &
Azt o7 gAY <3eHE 73> 6.7 ¢ (& 74%)S At

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.22/d, 7.94/d, 7.85/d, 7.48/d, 7.39/m, 7.33/m, 7.30/m,
7.25/m, 7.00/d) 2H(8.10/d, 7.79/d, 7.68/d, 7.67/d, 1.72/s) 4H(7.41/m) 6H(8.28/d) 8H(7.51/m)

LC/NS: m/z=900[ (M+1)']

AN 74 : 3EE 7

>~

g

o,

3} }\6]

_ ) _ )

) o) (J

o Dl L ok 70
O L aave

38-2 o 74
\

(1) Az 1 : s}FHE 74

Lo,

Z70A) 57-1(3.4 g, 0.010 mol)ol =7+A 38-2(7.5 g, 0.010 mol)E 21 AA ¢ 1-Azd (5)A Algd =
A3t W o R gAlste] <3E 74> 5.4g (& 670 AU},

H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.18/d, 8.07/d, 8.04/d, 7.92/d, 7.48/d, 7.39/m, 7.30/m,

7.00/d) 2H(8.93/d, 8.12/d, 8.10/d, 7.88/m, 7.82/m, 7.79/d, 7.68/d, 7.67/d, 7.41/m, 1.72/s) 3H(8.28/d)
4H(7.51/m)

LC/MS: m/z=805[ (M+1)']

A 75 : 3}8tE 75 SHA

(D) Azl 1 : $3A 75-1¢] FA

<H0>2BWQE%NH .

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)el] 9-(3-bromophenyl)-9H-carbazole(2.6 g, 0.008 mol)E 4
I AA 2-AZd (DolA AHEE s Wyor At <FIHA 75-1> 3.5 (FE TS AU
v}, (m/z=452)
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[1039]

[1040]

[1041]

[1042]

[1043]

[1044]

[1045]

[1046]
[1047]

[1048]

[1049]

[1050]

[1051]
[1052]

SEE46 10-1913628

75

Z7H4 57-1(3.4 g, 0.010 mol)ol =7HA 75- 1(4 5g, 0.012 m)E ¥a AAd 1-AZFd (5)olA ALgH F
A3 W o g dAste] <3HgHE 75> 4.1g (7 S 72%)S AU},

H-NMR (200MHz, CDCl;): & ppm, 1H(7.87/d, 7.77/s, 7.69/d, 7.39/m, 7.30/m, 7.00/d) 2H(8.55/d, 8.12/d,
8.10/d, 7.94/d, 7.67/d, 7.63/d, 7.51/m, 7.50/d, 7.50/m, 7.33/m, 7.29/m, 7.25/m, 1.72/s)

LC/NS: m/z=717[ (M+1) ]

A 76 @ 3FHE 76 A

(D Az 1 - 335E 769 A

B [ \>\' o /\_/> 7
o\ / . — \ 7N
@”\QX O N
\ + NN — =
. ] N\ / / 7 / \
< ;\>—CI /e N ) \ H N

/\ —_ N N—=<
/ \>
1741 -

76

=
e

L.

Z7HA 57—1(3 4 g, 0.010 mol)ol =71A 77-1(5.2 g, 0.012 mol)E 2 AA ¢ 1-A = (5)A AgE =
g3l oz Adsle] <3FE 76> 4.8 g (58 TT%)S LT},

LC/MS: m/z=618[ (M+1)']

AN 77 : 3EE 77 A

(D) Azl 1 : $3A 77-1¢] FA

4y

20-4

Z7HA] 20-4(3.7 g, 0.010 mol)ell bromobenzene(1.6 g, 0.010 mol)E Wi AA o 2-AFd (1)dA AlLE 5
gl W oz FAste] <EF7HA 77-1> 3.1g (& 71%)S AAT}. (m/z=445)
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[1053]

[1054]
[1055]

[1056]

[1057]

[1058]

[1059]

[1060]
[1061]

[1062]

[1063]

[1064]

[1065]

[1066]
[1067]
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(2) Az 2 : 33 779 $A

o\ /f/ A\ /
4 >_ ' N —
Cl = /L /
7\ /'}—B\Oi /_(\ /
771

\—/ &\-_ )
57-1
77

Z7HA)| 57—1(3 4 g, 0.010 mol)oll =7FA 77-1(5.3 g, 0.012 mol)E 23 Ao 1-AZxd (5)olA AlLH =
A3k Wy oz dAste] <3S 77> 4.52 (& 71%)S A},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 7.94/d, 7.79/d, 7.59/d, 7.48/d, 7.45/m, 7.43/m, 7.41/m,
7.39/m, 7.33/m, 7.30/m, 7.25/m, 7.00/d) 2H(8.10/d, 7.67/d, 7.58/m, 7.51/m, 7.50/d, 1.72/s) 4H(7.25/d)

LC/NS: m/z=628[ (M+1) ]

Ao 78 ¢ shetE 78 oA

(1) Az 313HE 789 A

— e

o/‘<__> \ I o\ ¢

L/ o e - ~

= \ . :/]:OBAQ_/ \_/ /> - — N _ _
7 Nea = SaVaVal
— \_/ _

57-1 -t \ />

74 57-1(3.4 g, 0.010 mol)el =714 43-1(5.2 g, 0.012 mol)E Y AA¢ 1-A = (5)dA AlLd &
A3t Wy ow SAEle] <3 SE 78> 4.1g (& 66%) =2 AAUT).

H-NMR (200MHz, CDCl;): 6 ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.48/d, 7.41/m, 7.39/m, 7.30/m, 7.00/d)
2H(8.93/d, 8.12/d, 8.10/d, 7.88/m, 7.82/m, 7.67/d, 7.51/m, 1.72/s) 4H(7.25/d)

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

A 79 : F3HE 79 $HA

(D) Az 1 A 79-19] 34
N— \
(HO)ZB * Br—<\ N\/(N
N
<H0>ZB
791

9H-carbazol-2-ylboronic acid(2.1 g, 0.010 mol)el 2-bromo-4,6-diphenyl-1,3,5-triazine(3.1 g, 0.010 mo
DE Y3 AAje 2-Alxd (DA AMg"E g oz st <A 79-1> 3.4g (& TS
AT}, (m/z=442)
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[1068]

[1069]
[1070]

[1071]

[1072]

[1073]

[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

[1080]

[1081]

[1082]
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(2) Az 2 : FA 79-29] A

/N I N
N . Br—\ J>—Br N~
N N
7N/
HOyB—( \@ Br@@
79-1 792

, 0.010 mol)ol 1,4-dibromobenzene(1.9 g, 0.008 mol)S ¥ i AAld 1-A| = (5)o]A A}
= PAste] <T3HA| 79-2> 3.2g (& 72%) S AT (n/2=553)

[o o

(3) Az 3 : FFA 79-3¢] FA
©\(N\ = ° o ©\(N\ =
N B o N {j

79-2 79-3

A g, 0.010 mol)®l bis(pinacolato)dibron(3.0 g, 0.012 mol) & Y31 AA ¢ 1-AZFd (4)A
H st W o =z Ao <F7HA 79-3> 4.3g (& 72%)S A AT} (m/2=600)

S
2
BN
2
o~
Lok
ot
i
-
©
o,
ot
o2,

A O™ . O
M\ . ’\\‘ \(N o\ ,> ,\\‘ _N
<.</_>FCI o N \\_2\\ N
= N/ WA Y F@
/io/B <: L/>—\:/

793 I

Z7HA 57-1(3.4 g, 0.010 mol)o] FZHAl 79-3(7.2 g, 0.012 mol)E Y1 AA ¢ 1-Axd (5)dA AHLE &
Azt o7 A Ete] <3eHE 79> 5.5g (& 70%) S AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.18/d, 7.94/d, 7.79/d, 7.62/d, 7.48/d, 7.39/m, 7.33/m,
7.30/m, 7.25/m, 7.00/d) 2H(8.10/d, 7.67/d, 1.72/s) 3H(7.41/m) 4H(8.28/d, 7.25/d) 6H(7.51/m)

LC/NS: m/z=783[ (M+1)']

Aol 80 : sHetE 80 A

(1) Azl 1 : shgh= 804 §4

SN\ [
=\ NN o /- Ny
O/<\'—> Y \ %/&N l o Q/Q—‘\/ N/Q\N .
= ) Q — — N — -
. 7 / (
=, Te00 U o0 0
205 80

A 57-1(3.4 g, 0.010 mol)oll F7+A] 20-5(7.2 g, 0.012 mol)Z ¥ AAd 1-AZxd (5)oA AL&d ¥
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[1089]

[1090]

[1091]

[1092]

[1093]
[1094]

[1095]

[1096]

[1097]
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g o m gPdate] <shftE 80> 5.7g (& 72%)S AUt
H-NMR (200MHz, CDCls): 6 ppm, 1H(8.55/d, 7.94/d, 7.79/d, 7.59/d, 7.48/d, 7.43/m, 7.39/m, 7.33/m,
7.30/m, 7.25/m, 7.00/d) 2H(8.10/d, 7.67/d, 1.72/s) 3H(7.41/m) 4H(8.28/d, 7.25/d) 6H(7.51/m)

LC/MS: m/z=796[ (M+1)']

O

74 57-1(3.4 g, 0.010 mol)ol] Z3rA| 28-1(4.3 g, 0.010 mol)S YW AAd 2-AZd (1)A] ALgH &
A3k Yoz FAst <3FE 81> 5.7 ¢ (& TS AU,

H-NMR (200MHz, CDCly): & ppm, 1H(8.55/d, 8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.94/d, 7.79/d, 7.71/d,
7.59/d, 7.58/m, 7.52/m, 7.50/m, 7.48/d, 7.43/m, 7.41/m, 7.30/m, 7.25/m, 7.22/m) 2H(8.10/d, 7.51/m,
7.33/m, 1.72/s) 4H(7.25/d)

LC/MS: m/z=734[ (M+1) ]

Z7HA) 57-1(3.4 g, 0.010 mol)el =74 41-2(4.1 g, 0.010 mol)E Y1 AA 4 2-A =2 (DAA 2189 =
Qe o7 gHAEle] <3gE 82> 5.7z (& 80%)S AUtt.

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.12/d, 8.10/d, 7.94/d, 7.90/d, 7.79/d, 7.71/d, 7.63/d,

7.59/d, 7.50/m, 7.45/m, 7.43/m, 7.41/m, 7.39/m, 7.29/m, 7.22/d) 2H(8.10/d, 7.58/m, 7.51/m, 7.50/d,
7.33/m, 1.72/s)

LC/MS: m/z=717[ (M+1)']

A4 83 @ 3}3E 83 A
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[1098]

[1099]
[1100]

[1101]

[1102]

[1103]

[1104]

[1105]
[1106]

[1107]

[1108]
[1109]

[1110]

[1111]

[1112]

[1113]

SEE46 10-1913628

(D Az 1 : 3}3E 839] A

N—qi

=N

57-1

o)
[:jji§'§< + Q:?ggg;j - EES Ve

Z70A) 57-1(3.4 g, 0.010 mol)ol =7rA 26-1(3.6 g, 0.010 mol)E 21 AA ¢ 2-A =z (DA Algd =
Azt o7 A Ete] <3eHE 83> 4.9g (8 73%)S AUt

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.56/d, 8.55/d, 7.94/d, 7.71/d, 7.63/d, 7.59/d, 7.50/s, 7.48/d,
7.31/d, 7.30/m, 7.25/m, 7.22/d, 7.00/d) 2H(8.28/d, 8.10/d, 7.41/m, 7.33/m, 7.22/m, 1.72/s) 4H(7.51/m)

LC/NS: m/z=668[ (M+1)']

Aol 84 : 5HotE 84 A

(D) Az 1 : F3A] 84-19] FHA

(HO),B NH o, OO
/ QO rore—< )y~ )
J
: 2

84-1

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)ol 2-bromotriphenylene(3.1 g, 0.010 mol)E Yl A A<
2-A|zd (DollA AHEE Tds o R FAsto] <F31A] 84-1> 3.1 g (& 72%)S DU (n/2=437)

4

©/L§ﬁ\ { + (HO)ZB~<\:>>\N OOQ . <=\> \ \:}\N OOQ
N —b

Rt

(2) Az 2 @ 3hgt= 849

Cl

e

57-1
841 84

74 57-1(3.4 g, 0.010 mol)el =714 84-1(5.2 g, 0.012 mol)E Y AA¢ 2-A = (1AA AlLd =
At Ho 7 Al <3FE 84> 4.4g (8 63%)S AU

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, 7.69/d,
7.48/d, 7.41/m, 7.39/m, 7.33/m, 7.30/m, 7.25/m, 7.00/d) 2H(8.93/d, 8.12/d, 8.10/d, 7.88/m, 7.82/m,
7.67/d, 7.51/m, 1.72/s)

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

2AF A 1 SekE 1 ato] F7| A A A%

ftlo
o2
ok
4>
obx
2L,
il
it

S#ste] 120 mo] AEeEss Ao, oA

ol
s
|m
it

IT0Z2 =¥E Fa7|s

H
2
JAN
b
o
il
—
v
tlo
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]

[1120]

[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

[1127]

SEE46 10-1913628

Ir(ppy)sS AHg3te] Z=HEEZE 0.009 nm/sec® & 3eti, TAER (BPE AME3le] ZR4EEE 0.1 nn/sec®
Fastal, SEREE gl 9% HEFE Ir(ppy)ys =Y AT4ES Ao H3FS 30 nm FAZ FAS
t}.

2 9l BalgE 10 nm FAR F&3te] HFo] HFFS AY AALEFTORZ o3 AS WA}
TS A8k, 1 fl AlgsE FES8Ee] 40 nme] A 3|

e} HAFASTE
2AME AZ3SIT
oluj, B ZREE= £7)154Q, (BP, 33E 1, Algs, Balg: 0.1 nm/sec, E38]FLS 0.01 nm/sec,

1 E2 0.5 nn/sec® 3T

GG, AAFAS ol EFvES SH8k] 120 mo] &5& FAs] FIAAE

O

32 ol

£

2Ah AAAje 2 WA 15

A7) S 1O 87 [E 10 7148 8382 A8 A4S Adsas a6 19 $98 wgos
art A6l 2 WA 159 fAAMFAAE Az,

Hlo1E 99 FrIdgrel e s axbs A7) AAlde] axpgtzelA Bl o Alxd sHehE 1 Al dut

How ABFHBAL Wol ALHIL Yk WBE AHET AS Aslatn FAaA A,

27 Ao 160 SHetE 168 g5

fol
[>
[m
N
A
fru
ol
12
Ho
N
L
|,
U
ol
B~
1L
|2
N

AHEstd SAEES 0.009 nn/sec® SHBIL, TAER <FFE 16>5 AHESt] SHEEES 0.1 mn/sec®
#Feta, SHELE Hgo]l 9%t HES Ir(ppy)ss EFete] AFeES ol 2EITE 30 m FAR

7L 9l BalgE 10 nm AR SHste] Aol Wwgss AY AAFES R ojgdhs A WAst
T& A, 2 9ol AlgsE SRS 40 o) AR} 3
e AAFASE AT, AAFAT Foll dFvlEe SHske] 120 mo] &8 FAske] frlAAE

IS EL T8

N
o

oluf, 7zt BAY F&EE= §7)EH, FIE 16, NPB, Algs, Balgy 0.1 nm/sec, E38HES 0.01 nm/sec,

TR EL 0.5 nn/secZ 3T}

2Ab AAAje] 17 U4 84

7] B2 16 9 S [® 209 A8 SRS ALS
2 a7 A6 17 WA 8ae) fAAARHEAE AZES

Hae] 2% 9% F7UYTel e Aabs 47] AAlde] 2zl A Wl s Axd SEE 16 oA 2
Moz JREAE B Wol AW Yt (BPE AL Ue Asle BAa ALa.
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[1128] Aol A A9 Ir(ppy)s;, CBP, NPBe -+ t}&3 Zt},

Q O O O
" N~: - ‘,: %N —\ \:;% /:\/ ;\7N\/:\:/)
.0 O o "0
[1129]
[1130] olsf, 7] &A AAld 1 WA 8437 Az} Hlule] 1,20 wel Az {r|AATFAAe] 548 vwd ARE
3t7) [% 11, [& 219 e,
[1131] [® 1]
HdE3+sMz FEHLV) L] (CIE(x, y))
(1000 cd/m’) e
(cd/A)
ARFALAIO)1 3let 21 51 58 (0.31,063)
A XA 2 sietE2 6.1 46 (0.31,063)
ARFAIAIG)3 3letE3 53 47 (0.32,064)
AKFALA| 04 Blet 24 45 61 (0.32,064)
ARFAIA| 05 BletEs 55 47 (0.32,064)
AXFALAI0]6 3let 26 59 47 (0.32,064)
ARFAIA|O]7 Blete7 59 45 (0.34,062)
AR AI0)8 3l =8 56 46 (0.35,063)
AKFAIAI0]9 31829 41 61 (0.34 ,062)
AKFALAI 010 318210 58 47 (0.34 ,0.64)
AKFALAIOf11 Bl E11 55 45 (0.33,062)
AKFAIAI0]12 BlE 212 59 48 (034 ,064)
AKFAIAI0]13 315213 54 48 (0.34 ,062)
AXFAIA 014 515214 46 54 (0.35,063)
AKFALAIO]15 Bl8 215 49 51 (0.34,063)
AR O1 NPB 6.8 37 (0.33,062)
[1132]
[1133] [% 2]
SENE TEHUWV) Erg=l (CIE(, )
(1000 cd/m’) 2
(cd/A)
AR 016 3}5H216 41 60 (0.32,0.64)
AR 17 35217 5.9 44 (0.34 ,0.64)
ARMAIAL0]18 3}5HE18 58 46 (0.33,0.63)
A XM 019 3219 5.7 45 (0.33,061)
A KM 020 318HE20 5.9 46 (0.34 ,0.62)
ARMAIA 021 3letE21 43 62 (0.34 ,0.64)
ARFAIA| 022 3teHE22 44 61 (0.33,0.62)
ARMAIA 023 3teHE23 5.1 45 (0.34 ,0.64)
ARHIA 024 3HE24 56 45 (0.34 ,062)
ARHAIA| 025 3}EHE25 58 46 (0.35,0.63)
ARHIA 026 SEHE26 57 47 (034 ,064)
ARMAIA 027 S}eHE27 55 48 (0.33,062)
ARMAIA|0f 28 S}EHE28 56 48 (034 ,064)
A KM A 029 3}eHE29 5.1 55 (0.34 ,0.62)
[1134]
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[1137]

[1138]

[1139]

TEAYS 2 wdg s 54
Yol wtE FI1EF A (7)FT7] 0 25%25 mf / FFRH A
o] A T AFE 1 mA/mB ASA7IH FFHe w3 g
& (cd/A)E FA38] 3 =7F 1000 cd/m D o -5t
271 (3 113 [F 2104 BE npel o], 2 duo] we
gZo] 2B Bd, AYZSSELR ARE o F 9 CBP
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