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g EHEE AT 5T AR FEFTOENE A HAAE 47 FEEel A oEZN TR 99
ol W& i & Qv EREAN, FFoly APl g FaEo] £ =-o] npEAsit. FAA dZE 8-
S EFA-FEd dFuE ZE(Algy), 7IE2uE AE s§HE, olFASt el (dimerized styryl) 3HeHE,
BAlg, 10-3|=5AMZE FAEd-a5% 3=, HFAE, W=EorE 2 HZongE Ade sd=E, Z(p-3
dAndA) (PPV) A2 A, 23] Z(spiro) e, ZTYEFFod, FHIUA Fo] o, olEddnt 4y

= e ok,

B odgel W fRAR Y AbeRE ARl v dw w3y, Fu 23y we gw 233d F 9
o.
A4, §71 A, 7] EAALH 52 RS f7) A

Aol 1 : ShehE 1 94

(D Azxd 1 : F30A Al $HA

3-bromo-5-chloro-1,1-dimethyl-1H-isoindole(2.6 g, 0.010 mol)°l] methyl 2-bromobenzoate(2.6 g, 0.012
mol)S ¥l 60 mL ehterol] =o]ar, -78 CT= WYZAZ1 & 2.5 M BuLi(0.01 mL, 0.0005 mol)<= dropping*lZ!
F, AR BF Witk o]E AA3E] Ao R el 4AZF Feot U] wyskglth. vhEekR & & 100 nl®
FE8] F715S 7 AZEA Y. o]E EtOH : Acetoneo @ A ZAAS ] F74A] A(1.3 g, 41%)E F533A
(m/z= 313).

(2) Azd 2 @ FHA A-19] A

Z704] A(3.1 g, 0.010 mol)Z 30 mL ehterel] =olar, -78 CZ WZAIZ1 3 2.5 M BuLi(0.01 mL, 0.0005 mo
1) droppingAlZl §, 1AI7F 59F wkelgin). o]& AA3] Aoz &8 4417 52t o wdkekgict. vk ¢
2 T 5 100 L2 FE39] §715S 24 1dE3. o]E EtOH : Acetone o2 AAATI] F7HA] A-1(2.0
g, 63%)S F53%cHm/z= 313).
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(3) Az 3 @ F7A A-29] FA

// Cl
X OH

.

A-1

Cl
A-2

FZHA A-1(3.1 g, 0.010 mol)E 50 mLe] FFHE HPOel =9 5 5A7F FoF wHkA#TE, o]& & 100 mLeot
Ethyl Acetate 100 mL& ZZ3t3a, §7]2S 749t A=l oS EtOH 100 mL& A AA s 27H4] A-2(2.1

g, 72%)% F53FH(m/2=295) .

(4) Azd 4 @ FHA 1-19] A4

V4 )
_ \ /
/ § . O, 7 O~ O, _//
Br \\:/*NF . ios B\OI\ /I/O,B
Va \> '
-
<// \\;
—/
N-(biphenyl-4-yl)-N-(4-bromophenyl)-9,9-dimethy1-9H-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 23 95 ColA] 24Xz wwksle] WFEA T, ®BES 28 & Yzhsio] H0 :
NColl S87 3 AAAA (n-Hexane : MC)&Fe]l FZHAl 1-18 4.0 g(5& 71%) F53FAtHm/2z=563) .

(5) Alzd 5 : sI3E 19 34

\(/(: Vs W
S . :/]:ogﬁ’\gw\ I Q v
// \\
e aves
1-1 7N O
1

=704 A-2(3.0 g, 0.010 mol)o] =74 1-1(6.8 g, 0.012 mol), Pd(pphs).(0.6 g, 0.0005 mol), potassium

carbonate(2.8 g, 0.020 mol)e] THF 100 mLE Y 65 ColA 18A17F nykale] Wk A HT, WS Fg & Wz
ato] H0 : MColl F2E] & AfAA (nHexane : MO)3He] <838 1>% 4.9 g(F& 70%) F53H3ct.

H-NMR (200MHz, CDCl3):& 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/MS: m/z=697 [(i+1)']

A 2 ¢ 3hehE 2

,
)
bx:
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(D AZd 1 : =274 2-19] A4

O’O ] O’Q

21

bis(9,9-dimethyl-9H-f luoren-2-yl)amine(4.0 g, 0.010 mol)el 1,4-dibromo-2,5-dimethylbenzene(2.6 g,
0.010 mol), Pd(dba)s(0.5 g, 0.0005 mol), sodium-tert-butoxide(1.9 g, 0.020 mol)°l] Tol 100 mLE Y 95

Told 4axzr wuksle] M-eA AT, e F8 5 Wzete] 10 ¢ MCol S22 F AP A A (n-Hexane : MC)3}o
F7HA 2-15 4.5 g(5F& 77%) 534 (m/2=585)

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

I\ \ ; . \;/ \%/

o, o/ . No . o~
Br"(@%f ' j:o'BiBbI I’O’B—«EQFN

\"' —
7 22 7N\
¢ O
21
=7k 2-1(5.9 g, 0.010 mol)ell bls(plnacolato)dlbron(S 0 g, 0.012 mol)E 21 AAd 1-A|Zxd] (4)0]A
AREE FUE o R st <FIHAl 2-2> 4.3 g(FE 72%0) S DU, (m/2=591)

(3) Azxel 3 : 33E 29 A

w ~ e M\ N FO
.

Z7FA A-2(3.0 g, 0.010 mol)ell Z7HA 2-2(7.1 g, 0.012 mol)E Y1 HAA ¢ 1-AZe] (4)A AlLE =
gk o st <3S FE 2> 5.5 g(FE 7292 AU,

H-NMR (200MHz, CDCls): & 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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AAle 3 - shetE 3 S

(D Az 1 2 FIHA] 3-1 314

Y
0

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 mol)E Wil AAle 2-AZd (DA A8 Fd oz FAste] <A 3-1> 4.4 g(FF 779
At} (m/2=566)

(2) Azxd 2 : A 3-2 A
oy Q

\ | O
e S SR L I B%%ﬁﬁ

=" N 770 07X
% 3

341 3-2

=7H4) 3-1(5.7 g, 0.010 mol)ell bls(plnacolato)dlbron(S 0 g, 0.012 mol)E 21 AAd 1-A|Zx] (4)0]A
ALEE SUdE Wo R Al <FIHA| 3-2> 4.4 g (58 72%) S DA} (m/z=613)

(3) Az 3 : 3}sh= 3 4

VY ﬁ
e
~ O
\—/
\{/(\"‘ el \ o TN A .
N IO

3-2

| ~ &
o " % “

FZHA A-2(3.0 g, 0.010 mol)ell &3+ 4-2(7.4 g, 0.012 mol)E ¥ HAAld 1-A|Fd (504 A&d &
g o R st <sE 3> 5.4 g(FE 295 EAT.

H-NMR (200MHz, CDCls): & 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/MS: m/z= 7471 +1)']
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(D Azxd 1 : F3A 4-19] A

gNH & —odo

dip-tolylamine(2.0 g, 0.010 mol)°l 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E Wil AAd 2-A|F] (1)
A AR TS o R St <FIHA 4-1> 4.2 g (FF 779 S DAY (m/z=547)

r

41

(2) Azd 2 @ FHA] 4-29] FA

@N/@N@( + f«, /oi B \@NQN

S

o o

41 42
74 4-1(5.5 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)S YiL Al 1-A|Zd (4)°0A
AbeE Bde o gAste] <TIHA 4-2> 4.3 g(F & 720)S AU (m/2=595)

(3) Alzd 3 : sI3E 49 34

e

~/ /
\\‘\/ N
4-2

4

z

S A-2(3.0 g, 0.010 mol)ell F7HA] 4-2(7.1 g, 0.012 mol)E Wil AAle] 1-A|Zd] (5)A A& Fd
g ow st <ERHE 4> 5.2 ¢(FE T10S AU

H-NMR (200MHz, CDCl3): & 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/MS: m/z=728 [Qi+1)']

Al 5 ¢ 3hehE 5 94

(1) Azel 1 : F3HA 5-19] FA

5-1

- 124 -



[0216]

[0217]

[0218]
[0219]

[0220]

[0221]
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[0225]

[0226]
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4-tert-butylphenylboronic acid(1.8 g, 0.010 mol)ol 1-bromo-4-chloro-2,5-dimethylbenzene(1.8 g, 0.012

mol)E ¥l HAld 1-AZd (5)oA ALEH FU PPz HAdste] <F7HA 5-1> 1.6 g (F& 7295 42U
o}, (m/2z=272)

(2) AZxd 2 : =74 5-29] A

SOt o — G

=74 5-1(2.7 g, 0.010 ol)°ﬂ 9,9-dimethy1-9H-f luoren-2— amme(Z 1 g, 0.010 mol)E Y1 AAo 2-A| Fd
(DellA A8 sdst W oR dste] <F7HAl 5-2> 3.4 g (& 77%)<S AU (n/z=445)

(3) Azel 3 : F7HA] 5-39] A

/ O N . Br‘ﬁ\/\j)*B' - N
G 53@

=04 5-2(4.4 g, 0.010 mol)ell 1,4-dibromobenzene(2.4 g, 0.010 mol)E P Ao 2-A|ZFd] (1) A&
H Tde WHo R FAFtY <FHA 5-3> 4.6 g (F& 7% S AT}, (m/2=600)

(4) Azd 4 @ FHA] 5-49] A

+r

O\ 0

i, o

74 5-3(6.0 g, 0.010 mol)°l] bis(pinacol ato)dlbron(S 0 g, 0.012 mo)E Y3 AAd 1-#|Ze] (4)lA
AbgE Tde o At <FIHA 2-2> 4.7 g (FF 720)S AT (n/2=647)

(5) Alzd 5 : sI3E 59 34

N/L’
i 998

Nj/\:; cl © - Q
/\\\_j/\ A-2 ~ N N O
Fo, 0

FA A-2(3.0 g, 0.010 mol)ell F3HAl 4-2(7.8 g, 0.012 moD)E i AAd 1-Alzd (54 AHEH Y
3l Wl o7 A3l <3}gtE 5> 5.5 g (58 70%)2 ATt

o
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[0229]

[0230]

[0231]

[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

[0238]

[0239]
[0240]

SIS3l 10-2016-0006007

H-NMR (200MHz, CDCls):§& 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/MS: m/z=782 [(H+1)']

Ao 6 - shekE 6 A

(D AZd 1 : =274 6-12] A4

Cl

6-1

1-bromo—3-chloronaphthalene(2.4 g, 0.010 mol)°l] phenyl-boronic acid (1 4 g, 0.012 mol)E ¥ AAY
1-AlZzd (5)A A8 T3 HoZ pste] <FIHA 6-1> 1.7 g (& 72%9) S AATt. (n/2z=238)

(2) AZd 2 : =74 6-29] A

Cl

O WA S

-1(2.4 g, 0.010 mol)°l 4-bromoaniline(1.7 g, 0.010 mol)E il AAd 2=A %] (1)o]A A&
g3t o R FAgste <F A 6-2> 2.5 g (& TS AT, (n/2=329)

offt of)
e

2

s CD
}_A

(3) Azel 3 : F7HA] 6-39] A

o + oot D
”“62 ioﬁ \oi it OQ

6-3

=74 6-2(3.3 g, 0.010 mol)l bls(pmacolato)dlbron(B 0 g, 0.012 mol)E Y AAd 1-AZFd (4)0]A]
o

285 Sdsk oz FAete] <F7HA] 2-2> 2.9 g (& 70%) S DAL}, (m/z=421)
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[0241]

[0242]
[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

SIHS3l 10-2016-0006007

(4) Azxd 4 : A 6-42] A

o
5. Qa7
2 v VTR

ZHA 6-3(4.2 g, 0.010 mol)el] 4-bromo-N,N-diphenylaniline(32.6 g, 0.008 mol)E ¥ il AAld 1-AZFd
(5ol A AHgR T o= A3kl <A 6-4> 3.9 g (& 74%)S AU (n/2=664)

(5) Azxel 5 : 33E 69 A

A ,
903

<o O Q @Q OQ
5. %%

Z7H4) A-2(3.0 g, 0.010 mol)ell F7+A] 4-2(8.0 g, 0.012 mol)E B3 AAd 1-A % (504 A1¢d 54
g WHo = A5t <FFE 6> 5.8 g (FF 720 AT,

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=799 [(M+1)']

74

Al 7 : 35t 7

hot

(D) Azd 1 FA 7-19] A4

o-g’ <i;> 8
<t;> 6!" * <::>*‘B' - <::§N “i%!l>

63 71
Z7HA 6-3(6.6 g, 0.010 mol)oll bromobenzene(1.3 g, 0.008 mol)E YWil AAld 2-A|ZFd] (1)oA] AlgH &
A3t Yo R FAhte] <A 7-1> 3.8 g (& TS DA}, (n/2=497)
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[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]
[0264]

[0265]

SIS 3l 10-2016-0006007

(2) Alzd 2 : sI3HE 79 34

A-2

ZHA A-2(3.0 g, 0.010 mol)ol =3+A) 7—1(6 0 g, 0.012 mol)E ¥ AAd 1-AZd (504 A8H &
Wl o7 gAEle] <3eE 7> 4.5 ¢ (58 71%) S ATt

=
3
s

H-NMR (200MHz, CDClz):§& 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/NS: m/z=631[ (M+1)']

AAle 8 - shetE 8 S

(D AZd 1 : =704 8-19] A4

T 5 g
Q SNsS oot o

A 6-3(6.6 g, 0.010 mol)ell 2-bromo-9,9-dimethyl-9H-fluorene(2.2 g, 0.008 mol)E EiL AAd 2-A %
o (oA AMSE Fds WeR §gste] <7 8-1> 3.8 g (& 77%)S AArh. (m/2=613)

(2) Alzd 2 : sI3HE 89 34

Z7HA A-2(3.0 g, 0.010 mol)oll &% 8-1(7.4 g, 0.012 mol)E Wil AAld 1-A|Zxd (5)dA Aled 5
st o2 ATty <3leHE 8> 5.4g (58 72%0) S AUt

H-NMR (200MHz, CDCls):§& 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]

SIHS3l 10-2016-0006007

LC/NS: m/z=747 [O1+1)']

3,7-dibromo-5-chloro-1,1-dimethyl-1H-isoindole(3.4 g, 0.010 mol)° methyl-2-bromobenzoate(2.6 g, 0.012
mol)E ¥ AAd 1-AZFRd (2)dA AH8E T3 WHoz B3Il <FIHA B> 1.8 g (& 460
AAT}. (m/2=392)

(2) Azxd 2 : FA B-19] A

Br Br
O s
N\
OH
N=/ O / N
o

FZHA B(3.9 g, 0.010 mol)E ¥ A 1-AlZd (2)o]H AME® TU3 Wor Ao <F7HA B-1>
2.6 g (FF 66%)S AU (m/2=392)

(3) Az 3 @ F7+A B-29] §A4

Br Br.
= ) Cl
Cl
N OH O
- B-2
L

Z24 B-1(3.9 g, 0.010 mol)E ¥ A4 1-AZd (3)o]A A&
2.5 g(F& 66%) = DAt (m/z=374)

i,
offt
e
%
ok
e}
o
fru
i
ox
ol
o
&2
A
ofy
)
__>‘~l_t“
¥
[N}
\V

(4) Azd 4 @ FHA 9-19] A

Bry

_ ~ _ o
\Dk\;/{;c' o~ ) I '\/‘j'\( (\//WNQ
N= ) + 2 ‘:L// N\ —_— .
>:< B2 : :

W

O

9-1

=744 B-2(3.7 g, 0.010 mol)oll 4-(diphenylamino)phenylboronic acid(3.5 g, 0.012 mol)E ¥ AAe 1-A
zof (5)oA AMEHE TS Yo R FAste] <FIHA 9-1> 3.9 g (FF 7202 AATH. (m/2=539)
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[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

[0290]
[0291]

SIS3l 10-2016-0006007

(5) Azxd 5 : 3FE 99 A

o N\f Q -
O _ \
OQ‘ -9 & 50

Z7H4 9-1(5.4 g, 0.010 mol)ol] 74l 6-3(6.0 g, 0.012 mol)E YW AAd 1-A|Zo (5)A AlLE S
3 o7 AEte] <3HetE 9> 5.8 ¢ (58 73%)S At).

\ \ A f;\ﬁ:Q
O

¢

H-NMR (200MHz, CDCls): & 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/MS: m/z= 799[ (i+1) ]

AAle] 10 ¢ 3hghE 10 94

() Azl 1 A 10-19] A

o Q
NH  + DBr

<§ ’> Br <E 5}

dip-tolylamine(2.0 g, 0.010 mol)ol 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E ¥ AA]d 2-AZo (1)l
A AREE wde o R sty <FHA_10-1> 3.3g (& 7T = AT (m/z=431)

(2) Azd 2 @ F3HA] 10-29] 34

Oy

Q

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)=

AAe 2-Azd (DolA AFgd Fdst ®WHoz st <FA 10-2> 3.0 g (F& 800
t}. (m/2z=375)

M2 ot
32 R
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[0292]

[0293]
[0294]

[0295]

[0296]
[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

SIS 3l 10-2016-0006007

(3) Azxel 3 : ZF3HA 10-39] A

7
o7
N

vy * if‘/ . __)“‘*§Ai>
é\:j> Br > A O ‘\,N N
10-1 . 2k" {ﬁ:% e
0 -

N 9
\ 10-3
10-2 /——/

Z7H4 10-1(4.3 g, 0.010 mol)el Z7H4 10-2(3.8 g, 0.010 mol)S Vi AAd 2-A o (D)X Algd =
gt W oR FAgste] <F7HA 10-3> 5.6 g (FF& 77%)S AU}, (m/2=725)

(4) AZd 4 : Z7A 10-49] A

\ \
> O
) L/g -0
\ Br —
% /_:< N\ /\)
#(N‘\\_/< \ o o = p %< =
[~ X + - - / Ny
W - Lo NS
> NN\ 7/ o oy JEVA N
/ /j\ />\_//
N\ / :
— V!
/S \ //
& 103 /\ Y, 104

=74 10-3(7.3 g, 0.010 mol)ol bis(pinacolato)dibron(S 0 g, 0.012 mo)E ¥ Ao 1-AZo (4)lA
AFRE FUE i oR gAste] <FIHA 2-2> 5.4 g (8 70%)S ATk (n/2=772)

O =

¢

(5) Alzd 5 : 3}3tE 109 A

\ {
ﬁ\ %
e g Q
/ \ / _/
+ /\ }\ % o \_/I\——\/;,}PJ
)./ /_/N N\ / \,\

A2 @ *\ﬂ:\\éNQ 4
/
<;> 10-4

Z7HA A-2(3.0 g, 0.010 mol)ol] Z7HAl 4-2(9.3 g, 0.012 mol)E YW1 AAd 1-A|Zo (5)A] AlLdE S
3k W o2 B Ele] <33HE 10> 6.8 g (& 75%) S AT} (m/z=000)

H-NMR (200MHz, CDCls):§& 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/MS: m/z= 907[ (+1)]

AAe 11 - 3EHE 11 $HA
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[0304]

[0305]
[0306]

[0307]

[0308]
[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

(1) Azxd 1 F3A 11-19] A

Brﬁ/@Br . 0.0 NH,

SIS 3l 10-2016-0006007

aEege

11-1

Br

1,4-dibromobenzene(2.4 g, 0.010 mol)ol 9,9-dimethyl-9H-fluoren-2-amine (2 9 g, 0.010 mol)E ¥ AA
o 2= (DA AMEE Td3 Wz A e <FUA 11-1> 2.8 ¢ (& 770 S AU (m/2=364)

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

cl O + @B(OH)Z
e

Cl

11-2

1-bromo-5-chloronaphthalene(2.4 g, 0.010 mol)°l phenyl boronic aicd(1.4 g, 0.012 mol)E g1 AAd 1-
Azd (5)A AHgd Fdst oz Pt <FA 11-2> 1.7 g (FF 72%)S AT, (n/z=238)

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

H —
SIOQ, -
7N\ *
<;/? Br

11-1

=
S

O

=

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

‘x

4
/S

N %’L/« »
7N/
) /,Hﬂ
Br 113

ZHA 11-1(3.6 g, 0.010 mol)oll Z=7HA) 11—2(2 5 g, 0.010 mol)E ¥iL A4 2-AZxe] (DA ALgd =
13 W oz ghAdsle] <F A 11-3> 4.4 g (50

= 77% E 1:/\/\]—4' (m/Z 566)

N N\ ,'/> / O o \\
/fﬁ\ 43)—{\_(/:\
) N/ \/
Br 113
=74 11-3(5.7 g, 0.010 mol)ol bis(pinacolato)dibron(3 0 g, 0.012 mol) & Y1 AAd 1-AZ (4)A]
AHgE Tde o R At <FXHA 11-4> 4.4 g (5& 72%)S DA}, (n/2=613)
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[0316]

[0317]
[0318]

[0319]

[0320]

[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
[0330]

SIS 3l 10-2016-0006007

(5) Azd 5 : 33FE 119 A

/
cl -
- Vi + =
" ~5
N A2 7N/ —\
\L// t_/’ \ /N 7/
o-B 114

Z7HA A-2(3.0 g, 0.010 mol)oll Z7HAl 11-4(7.4 g, 0.012 mo)E Y1 Ao 1-AZd (54 AHLE Y
sk W o2 Bl <33HE 11> 5.5 ¢ (58 73%) S AT} (m/z=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 [O1+1)']

AA 12 ¢ 3EE 12 $HA

(1) Axd 1 : F24 Cco A

o/ cl
o)
cl
Br c
3-bromo-5-chloro-1,1-dimethyl-1H-isoindole(2.6 g, 0.010 mol )l methyl 2-

bromocyclohexanecarboxylate(2.7 g, 0.012 mol)E @1 AA A 1-AZd (2)o)H AlgEH FA3 WhHo=w 3
date] <A ¢ 1.3 g (78 4195 AT (n/2=319)

s

(2) Alzd 2 @ FHA C-19] A

al // cl

, — N oH
N=( Oy N=

c c-1

Z3HA C(3.2 g, 0.010 mol)E YWar Ao 1-AlZd (2)oA] AMEE U3 PHoz FAste] <F7HA C-1>
2.0 g (% 62%)S A}, (n/2=319)

I

(3) Az 3 @ FA C-29] A

Cl
Cl
OH
N= N=,
_
c-2
C-1

%ﬂﬂCﬂBSg,omomlelﬂ A e 1Az (3)el AHEE T3 Hor Aste] <F7HA 2>
2.0 g (% 66%)= LA}, (m/2z=301)
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[0331]

[0332]
[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

SIS3l 10-2016-0006007

(4) Az 4 @ 3}5h= 129 ¢4

Z20A C-2(3.0 g, 0.010 mol)ol] F7HA 1-1(6.8 g, 0.012 mol)E B AAd 1-AZ] (54 Algd Y
3 W o2 gt <3 E 12> 4.4 ¢ (58 6298 AT},

¢

H-NMR (200MHz, CDCls): & oppm, 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/MS: m/z=703 [QH+1)']

Aol 13 - shetE 13 94

(1) Az 1 FA 13-19] A

O-g
Q D/E(_D =\ . Q Q
e W N O
o o 5O
.
P o 13-1

A 6-3(4.2 g, 0.010 mol)oll 4-bromobiphenyl(2.4 g, 0.010 mol)E ¥ il AAld 2-A|ZFd (1)o]A] ALgH
Tdgk oz gt <FZHAl 13-1> 3.9 g (& 67%)S DA (m/2=578)

(2) Alzel 2 : SH5HE 139] §A
A

Qo
i — 3F
S At
(Y,

0-
\’/ cl
N\ +

D 13-1 D

D

D 13

=7k A-2(3.0 g, 0.010 mol)oll =%tA] 4-2(6.9 g, 0.012 mo)E Yar AN 1-A|Zd (5)eA AHEE TY
3 W o 2 ShAsle] <3HgHE 13> 5.1 g (8 72%)S i),

H-NMR (200MHz, CDCls): & 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]

SIS 3l 10-2016-0006007

LC/NS: m/z=712 [O1+1)']

AAd 14 : 3 14

e

14

() Axd 1 : =704 DY $

o

AN
P [
MgBr
O — T
o (e]
D

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol)el (2-tert-butylphenyl)magnesium bromide(2.8 g,
0.012 mol)& ¥al THF 50 mLol Holx, -78 C=E WYZAZ 5 2.5 M BuLi(0.01 mL, 0.0005 mol)< dropping?|
71 5, IAZE B wnksigit), o] & A3 ARoR &8 4A1F B o wRESIGITE, BkE &5 & & 100 nL

Z5t] §715S 2 AxsT. ol& EtOH ¢ Acetoneo®  AAAS ] FhAl D(1.0 g, 41%)
5319t} (m/z= 246)

(2) Alzd 2 @ FIWA D-19] A

[ L

L0 — X3

D D-1

A D(2.5 g, 0.010 mol)ol potassium fluoride(2.3 g, 0.040 mol)E Yil, THF/H,0Z 5 : 2 U&= 50 mL
S Ya 25 ColA 1A1zF mubste] wbgA|Z Tk, wke F8 5 Wzbale] Hy0 ¢ MCol FEE ¥ ARAA(n-

Hexane : MC)3}o] F3FAID-18 1.3 g(5& 51%) 5330k, (m/2=260)

(3) Az 3 : 1A D-29] §A

OO — OQ

=74 D-1(2.6 g, 0.010 mol)oll N-bromosuccinimide(1.8 g, 0.010 mol)ell DMF 100 mLE @il 20 ‘CollA 8AZF
. o

wkate] WESAIZITE W TR F H0 : oRAEAER FEY § A G A (n-Hexane MOt FIHAl D-25

1.6 g(48%) 53+ t}. (m/2=339)

o
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[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]
[0363]

[0364]

[0365]
[0366]

[0367]

[0368]
[0369]

SIS 3l 10-2016-0006007

(4) AZd 4 : 335 149 A

Br\ :
OO S S q—

Z7HA D-2(3.4 g, 0.010 mol)ol ZzFA] 1-1(6.8 g, 0.012 mol)E Wil AAld 1-A|xd (5)ddA AlLd 5
3 W o 2 ShAGle] <3MgHE 14> 4.9 g (8 70%)S diT).

H-NMR (200MHz, CDCls): & oppm, 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)']

A 15 ¢ SHeHE 15 9

(D) AZd 1 : 27A B2 34

N
o)
MgBr _
> OO O
S cl o cl
E

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol )l (2-tert-butyl-3-chlorophenyl )magnesium
MWMdBZg,OOHmMVZu A 14-Azd (DA AFgHE T3 WRoR FAste] <FHA B>
1.1 g (F& 40%)& DATt. (m/2=280)

(2) Azd 2 @ FHA E-19] A

-

E

3t ﬂ] E(2.8 g, 0.010 mo)E AAd 1-Alzd (5 AHEHE 543 Wio=w st <FIHA4 E-1> 2.1
g ( = 70% e I‘;}\}\‘:}- (m/Z 294)

(3) Azd 3 @ F3HA E-29] A

I —

cl . E-2
E-1 cl

Z7FA] E-1(2.9 g, 0.010 mol)ell N-bromosuccinimide(1.8 g, 0.010 mol)E il AAle] 14-A x4 (3)e]A Ab
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[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]
[0381]

SIS 3l 10-2016-0006007

48 T WYer

il

)

gate] <Z7HA E-2> 1.5 g (78 41955330k, n/2=373)

(4) Azxd 4 : FA 15-1¢] A

W
N @B(OH)Z _ J .
O

E-2 15-1
cl

ZZHA] E-2(3.7 g, 0.010 mol)®l| phenyl boronic acid (1 4 g, 0.012 mol)E Y A4 1-A| x| (5)o)A At
|8 U3 wRiow FAst] <A 15-1> 2.7 g (& 72%)2 DA (/2=370)

(5) Alzdl 5 : 3}3ta 159 A

q 3 3

\ N —
O, /,’/—\>; )= a /N /
+ B— N _— \ N
1 SN N \ \ 7/ \

/© \ </ \\‘>

</ N = .
Lot o ‘/</_§> </:\) 7%

15

ZH4 15-1(3.7 g, 0.010 mol)ell &%+ 1-1 (6.8 g, 0.012 mol)E ¥ AAd 1-AZxd (54 A&d =
gk o2 sty <shgHE 15> 5.5 ¢ (78 719 S I

1o O{N

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)']

A 16 : SHeHE 16 A

(D Azxzd 1 : FA 16-1¢] A

Q
Q. T — gg

Q .

dip-tolylamine(2.0 g, 0.010 mol)°l 1,3,5-tribromobenzene(3.1 g, 0.010 mol)E Wil AAd 2-A|F] (1)
A AR T e R PAFte] <FIHA_16-1> 4.8 ¢ (& 87%) = AT (m/2=547)

161

- 137 -



SIS 3l 10-2016-0006007

[0382] (2) Aze 2 @ ZF3HA 16-29] §A
§L¢{ & /)
2 v =
N I _/jg
—~ 7 \o o \ M\
Br— ) * BB o/
Q- Ioeec T
) | | O
/:< N N \ /
v =
\ %;J)
' 16-1 /
[0383] 16-2
[0384] 74 16-1(5.5 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & ¥aL AA|d 1-AZd (4)°0A
AbEE Bde o skl <FIHA 16-2> 4.3g (558 720)S LAk (m/2=594)

[0385] (3) Alzxd 3 : 3}FE 169 A
\ \
N /> A\ />
Q o O S
/ \ o, /:<\ N/ — \/ \_F
@ . 10/5%\ ) — WA
O Al Yes S
: = / =
a é:} A\ § \ /
' 16-2 '
[0386] 10
[0387] 704 15-1(3.7 g, 0.010 mol)ell E7FA4] 16-2(7.1 g, 0.012 mol)ZE P AAlo] 1-A|Zxd (5)olA ALEH &
g W o R gHdste] <EHE 16> 5.4g (58 67%)2 AATE. (n/2=000)

[0388] H-NMR (200MHz, CDCls):§& 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)

[0389] LC/NS: m/2=804 [(+1)']
[0390] AA 17 @ 35HE 17 $HA
[0391] (1) Azd 1 F3A Fol 34
/
O,
X B o]
(ST S
Cl
Br
[0392] F
[0393] 3-bromo-1, 1-dimethyl-1H-pyrrolo[3,4-clpyridine(2.3 g, 0.010 mol)°l methyl 2-bromo-6-chlorobenzoate(2.7

0.
g, 0.012 m)E ¥ Ao 1-zlze] (2)oA AHEE T WHor dste] <TA B> 1.2 g (55& 37
0 DA, (n/2=314)
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[0394]

[0395]

[0396]

[0397]

[0398]
[0399]

[0400]

[0401]

[0402]

[0403]

[0404]
[0405]

[0406]

[0407]

SIS 3l 10-2016-0006007

A F(3.1 g, 0.010 mo)E ¥aL AAjo] 1-#A1Zd (2)oA A" U3 oz Ad3te] <A F-1>
1.8 g (& 58%)= Itt. (m/z=314)

(3) Azd 3 @ F3HA F-29] A

Z2A4 F-1(3.1 g, 0.010 mo)E 21 AA ¢ 1-AZxd (3)oA] A8 U3 Wy o=z FAste] <F7HA| F-2>
2.0 g (7% 66%)= LA}, (m/2=296)

(4) Azxd 4 @ FA 17-1¢] $HA

— N=( / \ N
s )4 N % O ——— e )<
NIV /\ | ot yarel N/ N4

7N 7N
—/ 17-1 \—

2-(4-bromophenyl )-4,6-diphenyl-1,3,5-triazine(3.9 g, 0.010 mol)el bis(pinacolato)dibron(3.0 g, 0.012
mol)E ¥l AAld 1-AZd (H)A AH8E 543 HHoz A <FHA 17-1> 3.1 ¢ (78 20)S &
Att. (m/2=435)

(5) Azd 5 : 33FE 179 A

\ — N N
7 ->—\ Y N
o 17-1 N Y

17

F7HAl F-2(3.0 g, 0.010 mol)ell F3+A| 17-1(5.2 g, 0.012 mol)E Y AA ] 1-AZx (5)dA ALeH T
3 Wi o dtdste] <38E 17> 3.9g (58 69%)S ATt

H-NMR (200MHz, CDCly): 6 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]

SIS3l 10-2016-0006007

Aol 18 - shetE 18 94

() Azxd 1 : 34 6o 34

3-bromo-1,1-dimethyl-1H-isoindole(2.2 g, 0.010 mol)o] methyl 2-bromo—6-chlorobenzoate(3.0 g, 0.012
mol)E ¥ AAd 1-Alxd (2)dA AMgHE U3 WyHoz st <FUHA > 1.2 g (F& 370
A}, (m/2=313)

(2) Az 2 @ FA G-12] A

%
<§i’, o 4ii’, c

Z3HA G(3.1 g, 0.010 mol)E Yar Ao 1-AZd (2)oA] AMEE U3 PHoz FAste] <F7HA G-1>
2.0 g (7% 66%)S AT} (m/2z=313)

I

(3) Az 3 @ F7A G-29] §A

. £
T

%ﬂﬂGﬂ@3g,om0mUE‘j A e 1Az (3)ol AHEE T3 Ho R st <F7HA 62>
1.8 g (7% 60%)2 AATt. (n/2=296)

(4) Az 4 : Z=7+4] 18-19] 3HA

g SRV,
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&
Wi AAe] 1-Alzd (5)dA] AHgE sde e R FAdste] <Al 18-1> 3.0 g (& 729)S B
t}. (m/z=411)
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[0421]

[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

SIS 3l 10-2016-0006007

(5) Azxd 5 @ FIA 18-29] A

Br H;—(:HF> \ / j:OBJT\—(S
T IS —— 7 )L

) D
18-1 18-2
ZZHA] 18-1(4.1 g, 0.010 mol)°l| bis(pinacolato)dibron(3.0 g, 0.012 mol) & ¥ AA]d] 1-A|Zd (4)°]A
AbgE FUe o Fdste] <F7HA 18-2> 3.3 g (57& 72%)S AAT). (m/z=458)

(6) Azl 6 : 3}5h= 189 ¢4

9 . ;o )

S A jJ:?&JCf§—<‘) ) N*{iﬁ(
— M /o >—/ />:> > VAR an - 7N\
(.*\\‘///%m v{\ )\ _\ >J>_<\_,< \__ 7/

182

9

18

7H4 G-2(3.0 g, 0.010 mol)oll Z7+A] 18-2(5.5 g, 0.012 mol)E Y1 AAd] 1-A|Z=d (5)oA AMLE U
oz ghAsle] <33E 18> 4.0 g (58 67%)< AATH. (m/2=000)

% ofy

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/MS: m/z=592 [(1+1)']

ol

AN 19 ¢ 3EE 19

1A

I

(1) Azd 1 FA 19-19] A

7N
(HO)ZBT/\:\F//\\NH ) _<_ p= NN
. —4 —\ -~
\_/ A — o8 /*N)\“)\Q
7N
1741 N/

1941

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)e] ZZFA] 17-1(3.1 g, 0.008 mol)E ¥ ir Ao 1-AZd
(5ol A 283 LSt Wgo R At <A 19-1> 3.2 g (FF 72%) = AU, (n/2z=442)

(2) Az 2 : s}5E 199] §4

_
Q ) Q
pash . Xy
L o
SV e e e ar
e =
.MWQ \_b

19-1
19

Z7HA G-2(3.0 g, 0.010 mol)ell Z7HAl 19-1(5.3 g, 0.012 mo)E Y1 AR o] 1-AZd (54 AHLE Y
3k W o2 Al <33HE 19> 4.9 g (58 75%) S AT} (m/2=000)

H-NMR (200MHz, CDCls): & 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]

SIS3l 10-2016-0006007
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/NS: m/z=658[ (M+1)']

AN 20 @ 33HE 20

ot

i3 A

(1) Azd 1 FA 20-19] A

Br
O,N

2-bromo—-2'-nitrobiphenyl (5.0 g, 0.017 mol)el triphenylphosphine(4.5 g, 0.017 mol)el 1,2-
dichlorobenzene 100 mL 23l 180 TCollA] 24A|%F uwksle] HbSA| 7T whe £5 & WJz}sle] H,0 @ MCo| &

g 3 AP AA (n-Hexane :MC)3lo] £7HA) 20-1& 4.2 (58 83%) 53T}, (m/2=246)

(2) Az 2 @ ZF3HA 20-29] A4

H H
N P
G0 - @ —— GO
Br B(OH),

20-2

F3HA 20-1(3.0 g, 0.012 mol)ol F4= THF 30 mLo] %< F, -78 ColA n-BuLi(2.5M) 5.9 mLE 3] %
ATk, 1A1ZF <ok f-A A7l 3= triisopropyl borate(3.4 g, 0.018 mol)S #H7}sk 3 AL A 2447k nyk
ATk, Wk 85 3 IN HC1S Y IAZF wwksk 5, EA : HO0° 588 % n-Hexane &2 A ZAA sl <F7t

A 20-2> 1.8 g (F& 70%)<S AAT}. (n/z=211)

(3) Axd 3 : =7A 20-39] A

202

Z=7HA| .1 g, 0.010 mol)ell 1,4—dibromobenzene(1 9 g, 0.008 mol)E Y AAd 1-#|Zd (5)04] A}
|8 T3 wRow st <A 20-3> 2.0g (& 7%= F AT (w/2=322)
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[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

SIS 3l 10-2016-0006007

(4) Azxzd 4 : FA 20-42] $HA

o BNNNVIDVININ 5 & o
e 3

B~
Br d (@]
20-3 )ﬁ‘
20-4
A 20-3(3.2 g, 0.010 mol)°ll bis(pinacolato)dibron(3.0 g, 0.012 mol) & Y3 AAJd] 1-A|Zo (4)el]A]

g
d 39 Ayoer At <TA 20-4> 2.9 g (& 7805 AT (n/2=369)

(5) Azd 5 @ FXA 20-59] FHA

*@

H

G0
+ Br—<\ /k\

- b IO A .

iﬁjé-

20-4

SHA 20-4(4.4 g, 0.012 mol)oll 2-bromo—4,6-diphenyl-1,3,5-triazine (3.1 g, 0.010 mol)E ¥iL AA|d
1-AlZd (5)ollA] ALgH sdet o st <FIHA 20-5> 4.3 g (& 72%9)& LAt (m/2=600)

(6) Azd 6 : 3}3E 209 A

\j’/ ( ?
, \ /\ NN
G-2 /(\ Nﬁ( N,k\N I
N \ = —
oo ;[ ﬂ ) O O~ b

Vi

20

%ﬁﬂ(km&Og,om0mﬂM]%ﬁﬂ20a72g,oommm) 23 AN 1-AFd (5)oA AHgE TY
3 bR o g Aty <3S 20> 5.4 g (58 73%0)S LAAUTt.

H-NMR (200MHz, CDCls): & 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)']

A 21 ¢ SHeHE 21 9A
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[0460]

[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

[0468]

[0469]

[0470]
[0471]

[0472]

[0473]

[0474]

SIS 3l 10-2016-0006007

(1) Azel 1 Z3HA4 21-19] §A

B~o
O)(Jv 21-1
20-4
F7HA) 20-4(3.7 g, 0.010 mol)oll bromobenzene(1.3 g, 0.008 mol)E 21 A 2-AFd] (1)oA AFEH &
A3t o R FAgte <A 21-1> 2.7 g (& 770 S DAt (m/2z=445)

(2) Azxd 2 : 335 212 A

N, G-2 \ o/ )= N\\\ ) %@
&gFu ' /IO,B’“\\WL/ \? N \/:/\ *b\‘
— \
211

21

Z7H4) G-2(3.1 g, 0.010 mol)oll 3744 21-1(5.3 g, 0.012 mol)E ¥ AAd 1-AZxd (5)dA] AL&H 5

g W o2 gty <3 E 21> 4.3 ¢ (58 74%9)S A},

¢

H-NMR (200MHz, CDCls): & oppm, 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=579] (M+1)']

2 A d 22 : 3FE 22

ot

1A

(1) Az 1 A 22-19] A

H H O,
GO b G @
. — N =
O/B\O - O Vo
)(% 20-1 .

20-2
Z7H4) 20-2(2.9 g, 0.010 mol)ell Z=7HA] 20-1(2.5 g, 0.010 mol)E Y3 AAd 2-AZe (oA AH2HE =
g3l W oz At <F7HA 22-1> 3.5 g (& 77%)S DAt (m/z=458)

(2) Az 2 @ FTIHA 22-2°] A

i/( \\ B—//
/ O . \\ />—Br - = ;/

244 22-1(4.6 g, 0.010 mol)o] bromobenzene(1.6 g, 0.010 mol)E YW AAle] 2-AZxd (1)o)A Algd =
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[0475]

[0476]
[0477]

[0478]

[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

[0485]
[0486]

[0487]

[0488]

SIS 3l 10-2016-0006007

1o
2
o
L
|o
fru
]
oX,
ol
o
2

<F7HA 22-2> 4.1 g (€ 7792 AU} (m/2z=534)

(3) Az 3 @ 3= 229 34

N—zr—»

. 8o B
N= G2 + o N
L @ N/

Q )‘ cl
222 & O

(7
22

Z7HA G-2(3.0 g, 0.010 mol)ell Z7HAl 22-2(6.4 g, 0.012 mol)E Y1 A 1-Axd (5)A AHRE Y
3 ko2 Aste] <3 22> 4.8 g (58 7298 ATt

H-NMR (200MHz, CDCls):§& 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)']

Ao 23 ¢ 3SHE 23 $HA]

(D) Az 1 F1HA 23-19] 314

\ o o N
Lo et —— T
7 \/ /O o7\ O-g \:ﬁ/\
Br =\ )

\
B-O
\ o]
Br >>( o’\)(
<

2341
3,6-dibromo-9-phenyl-9H-carbazole(4.0 g, 0.010 mol)°] bis(pinacolato) dibron(3.0 g, 0.012 mol)Z

AAe 1-AZd (4)olA AR Fdst wHoez st <FAl 23-1> 3.5 g (FE 100
o} (m/z=495)

M2 ot
2 K

(2) Alzxd 2 : 3}3tE 239 A

%ﬁﬂGﬂ@Og,Omeoﬂﬂ%ﬂﬂ4ﬂ69g,Qm2m)g1%L@N@]kﬂ§ﬂ(@ﬂﬁ*%ﬁi%%
3k W o2 B Ele] <33R 23> 5.2 ¢ (58 63%)S AT} (m/2=000)

H-NMR (200MHz, CDCl3): 6 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/NS: 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]

SIHS3l 10-2016-0006007

Al 24 - SHeHE 24 44

(1) Az 1@ 3h5he 249 ¢4

Bho., %

99
-

wn
|

= (HO),B ) / = =\
e YA S=VaW,

24

7 G-2(3.0 g, 0.010 mol)ol 4-(dibenzolb,d]thiophen—4-yl)phenylboronic acid(3.6 g, 0.012 mol)E ¥
3 A 1-AlZd (B)elA AMEE Tde wHo Rz A4St <SFE 24> 3.7 g (FF 720)S AT}

H-NMR (200MHz, CDCls): & 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/NS: m/2=520[ (M+1)]

Aol 25 ¢ shetE 25 §H4d

(1) Alzd 1 : 3}3ta 259 A

@ <)
N

G2 (Ho)zB—<_C>PN N J‘(C\/’N Sy
(‘*% = = =
U \ /ﬁ>

25

A G-2(3.0 g, 0.010 mol)ell 4-(2-phenyl-1H-benzol[d]imidazol-1-y1)phenylboronic acid(3.8 g, 0.012
mol)E ¥ AAY 1-AZFd (5)olA AFgE T3 HHo g SAlsle] <3}EE 25> 3.9 g (& 74%)S I
=

H-NMR (200MHz, CDCl3): & 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/NS: m/2=530[ (M+1) ]

A 26 @ 3}sHE 26

1101‘

Hd

(D) Az 1 FIHA 26-19] 34

)
& o

3-bromo-9H-carbazole(2.5 g, 0.010 mol)°ll 2-phenyl-1H-benzo[d]imidazole (1.9 g, 0.010 mol)ES ¥ir 2A]
o 2-Aze (DA AHEE Fdg Wz st <T1hA 26-1> 3.0 g (58 84%) S LA (n/2=359)
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[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

SIS3l 10-2016-0006007

(2) Az 2 : s}5tE 269 A4

_ O @Hi
T7 L F

26-1
26

A G-2(3.0 g, 0.010 mol)oll =%+ 26-1(3.6 g, 0.010 mol)S YL AA ¢ 2-AZxd (1)oA AFgE T
W o 7 A sle] <3EE 26> 4.8 g (58 TT%)S AT,

(st ofy

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=619[ (M+1)']

2741

1,3,5-tribromobenzene(3.1 g, 0.010 mol)°l] 9H-carbazole(1.7 g, 0.010 mol)E EaL AA]d 2-AZF (1)l A4]
AREE TUT o R st <FIHA_27-1> 4.1g (& 85%)& A ATh. (m/z=487)

(2) Azxd 2 : FA 27-2¢] A

272

A 27-1(4.9 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E YWir AA]d] 1-A|Zd (4)]A]
¥ Fgs i or FAste] <F7HA 27-2> 4.0 g (55 75%)S DA, (n/2z=534)
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[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]
[0528]

[0529]

[0530]

[0531]

SIS 3l 10-2016-0006007

(3) Azd 3 : 33E 279 A

/

N\ :j: s x
e —
N
272

Teﬁ’
28

r R
be
|/ S
\\4

O
&)

&=

27

Z2A G-2(3.0 g, 0.010 mol)ell =3+ 27- 2(6 4 g, 0.012 mol)E ¥ AAd 1-Azxd (5)dA ALEH &4
3w o7 gAEle] <3FHE 27> 4.8 g (8 72%)S AL}

H-NMR (200MHz, CDCl3): & 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)']

Al 28 - shetE 28 94

(1) Azd 1 FA 28-19] A

SE8

=204 20-4(3.7 g, 0.010 mol)el 4—bromodibenzo[b,d]thiophene(Z 1 g, 0.008 mol)E Y AAd 1-A|Z4
(5)ell A ALgE Fds Ho R St <F A 28-1> 2.4 g (& 72%)S LA (m/2z=425)

(2) Alzxd 2 : 3}3ta 289 A

- S

S

\_/ O 3 N{\/_( \
@ G2 +  HN O o 7\ O
'S O - O O

281
28

Z7H4) G-2(3.0 g, 0.010 mol)oll =744 28-1(4.3 g, 0.010 mol)E ¥ AAd 2-A|Zd (1A AHLH 5
3 W o2 dgste] <8 E 28> 5.3 ¢ (8 779)S AL},

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=685[ (M+1)']

A 29 - shekE 29 4
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[0532]

[0533]
[0534]

[0535]

[0536]
[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

SIHS3l 10-2016-0006007

(D Azd 1 : A 29-1¢] $HA

N-<:/ Br < )2 Q/*Z/;\Z’QQN

9-(4-bromopheny)-9H-carbazole(3.2 g, 0.010 mol)el 9H-carbazol-2-ylboronic acid(2.5 g, 0.012 mol)E ¥
I Ao 1-AlZd (5)ollA AMEE FUS oz FAFse <FHA 29-1> 2.9 ¢ (& 20)S 4

t}. (m/z=408)

(2) Az 2 : s}5E 29°] §A4

— Q N>\J/

\_/ Ny ) - — O
N= ) G2 + %@N N/

\Lk//‘c' 29-1 O N\//—(\ O

A G-2(3.0 g, 0.010 mol)oll =7+ 29-1(4.1 g, 0.010 mol)S YL AA ¢ 2-A x4 (1oA AFgE T
W o 7 A sle] <3EE 29> 5.5 g (58 82%) S At

(st ofy

H-NMR (200MHz, CDCl3): & 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)']

AAd 30 @ 33HE 30

=2

d

(1) Azd 1@ FA 30-19] A

N W,

—N —N
c—y /¢l + (HO)ZBO — o /)l
N N

) W,

30-1

4,6-dibromo-2,5-dichloropyrimidine(3.1 g, 0.010 mol)ol] phenyl boronic acid(1.4 g, 0.012 mol)E g1 2
Alell 1-AlZd (5)ollA AHgd sdeh o R st <F1HA 30-1> 2.2 g (& 72%)S AU}, (n/2=301)
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[0544]

[0545]
[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

SIS 3l 10-2016-0006007

(2) Az 2 @ FIHA 30-29] 34

—N>_ -<N——: —N N—-—:
cl )—Cl + (HOLB - .
\ S o4y ,\1>—<}\| N

30-1 302
=74 30-1(3.0 g, 0.010 mol)ell 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid(3.3 g, 0.012 mol)ZE
Ao 1-Azd (5)AdA AHgE Fde o=z st <FIHAl 30-2> 3.6 g (& 20
t}. (n/z=498)

12 o
s

(3) Azxel 3 : F3HAl 30-39 A

< . /> ;/ \;s y /\:\ ) m\
N A\ _/
\_< -/_/ 5/ . xﬁ
C I—\\ />_< ji B— B :C — I B— >; N/>_<\ ‘/N
/' N
‘) 7_‘% )
30-2

30-3

=74 30-2(5.0 g, 0.010 mol)ell bis(pinacolato)dibron(3 0 g, 0.012 mD)E ¥ AAd 1-A|Zd (4)]A4]
AHgE Tde o R At <FXHAl 30-3> 4.2 g (& 72%)S DA}, (n/2=589)

(4) Az 4 : 3}3HE 309 A

' :j:o = N‘g
< N o
ke iy —
—( —
N/ ) 7N /‘§ I
NS =/ \/ —
30-3

30

FZHA G-2(3.0 g, 0.010 mol)oll FZHA) 30—3(7 1g, 0.012mol)E ¥ AN 1-Alzd (5)dA] AMHEE FY
gk oz st <3lEE 30> 4.5 g (& 62%)S AU

H-NMR (200MHz, CDCls): & 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/NS: m/z=723[ (M+1)']

Al 31 - shetE 31 94
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[0556]

[0557]

[0558]

[0559]

[0560]
[0561]

[0562]

[0563]
[0564]

[0565]

[0566]

[0567]

SIS 3l 10-2016-0006007

(D) Az 1 F1HA 31-19] 34

Br

.
+ Br@Br Br— |
HN N S

= N

N

31-1

2-(4-bromopheny!)-1H-benzol[d]imidazole(2.7 g, 0.010 mol)ol 1,4-dibromobenzene(2.4 g, 0.010 mol)S ¥iL
AA e 2-A o (1)olA AbeE FTds Woz st <F3HA 31-1> 3.3g (& 77%) S AT (n/z=428)

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

o. 0

Br B
o 0 Q
Br\©\ . B—B, — O,B
NN o © NN

311 312
=744 31-1(4.3 g, 0.010 mol)oll bis(pinacolato)dibron(S 0 g, 0.012 mol)E Y AAd 1-#AZd (4)]4]
AHgE BUE W o R FAdste] <F7HA 31-2> 3.8 g (8 72%)S AT} (n/2=522)

(3) Alzd 3 : 3}3ta 319 A

S G-2(3.0 g, 0.010 mol)ell F1HAl 31-2(6.3 g, 0.012 mol)E Wil AAje] 1-zZe] (5)01A4 AH&H Fd
gk o st <shE 31> 5.2 g (& 66%)S LAt

H-NMR (200MHz, CDCl3): 6 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=790[ (M+1) ]

A 32 ¢ SHeHE 32 9A
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[0568]

[0569]

[0570]

[0571]

[0572]
[0573]

[0574]

[0575]
[0576]

[0577]

[0578]
[0579]

[0580]

SIS 3l 10-2016-0006007

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 ¥ AAd 1-AZFd (2)dA AH8E T3 WHoz At <FIHA > 1.2 g (5F 390
AAT}. (m/z=314)

(2) Azd 2 @ FHA H-19] A

%ﬂﬂﬂ@lg,omomne Y AAld 1-AZd (2)o Agd U3 Wy ow A5l <FHA H-1>
1.6 g (578 51%) S AAT}. (m/z=314)

(3) Az 3 @ F74A H-29] $A

H-1 H-2

Z2 A B-1(3.1 g, 0.010 mo)E 21 AA ¢ 1-AZxd (3)oA] A8 U3 Wy o=z FAste] <F7HA| H-2>
1.5 g (& 52%)& AATE. (n/2=296)

(4) Azxd 4 : 35E 329 A

— 7N
N N__/
\ . r—
\
— N={
N=" \/ jO\ f_\_( \
B )\ N _
+ L N\,
— 770 J\\—/ N

Q — /
‘LN// ¢ \// \\
1741 \—
H-2 =

=7k H-2(3.0 g, 0.010 mol)ell &xkA] 17-1(5.2 g, 0.012 mol)E Y1 AAld 1-A x4 (5)A AlgE =9
3k W o2 FAEte] <38t E 32> 3.7 g (& 65%)S ATt

H-NMR (200MHz, CDCl3): & 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]

SIS3l 10-2016-0006007

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

AAl 33 ¢ 3= 33 §

o

(1) Alzel 1 F3HA 19 34

N
o [
MgBr
> - I
o cl c o

3-methoxyisobenzofuran-1(3H)-one(1.6 g, 0.010 mol) ol (2-tert-butyl-3-chloropheny!l )magnesium
bromide(3.2 g, 0.012 mol)E ¥ AAd 14-A|Zd (1)olA] AFEE Fd3 Wyo =z tAsle] <A 1>
1.1 g (& 40%)& IATt. (m/2=280)

(2) Azxd 2 : A 1-19] A

Ccl O Cl

E24 1(2.8 g, 0.010 mol)E AA 4 1-A =z (5)olA AHeH A whiow il <F74 1-1> 1.9 g
(& 63%)S AATt. (n/2=294)

(3) Az 3 @ F74A 1-29] §A

.
CL0 L0

=204 1-1(2.9 g, 0.010 mol)o] N-bromosuccinimide(1.8 g, 0.010 mol)ES ¥ AAld] 14-#AZd (3)oA] Ab
S8 Tde oz FAst] <FHA [-2> 1.3 g (FF& 34%) F5 33U (n/2=373)

(4) Az 4 @ A 33-19] A

Br/ O
o YT A

-2 Cl
33-1

A 1-2(3.7 g, 0.010 mol)ell pheny!l boronic acid (1 4 g, 0.012 mol)E YL AAd 1-AF (5l A
S8 Tde PHo T FAst] <FHA 33-1> 2.2 g (FF 72%)S AU (n/2=370)
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[0595]

[0596]
[0597]

[0598]

[0599]

[0600]

[0601]

[0602]
[0603]

[0604]

[0605]

[0606]

[0607]

[0608]
[0609]

SIS 3l 10-2016-0006007

(5) Az 5 : 3}5h= 339 ¢4

[N —
Q ,> Q o Q
R — ﬁ: R‘)\O = . NN
CLY)  ws O - %}5 o
Cl
331 19-1

33

Z7HA 33-1(3.7 g, 0.010 mol)ell Z7+A] 19-1(5.3 g, 0.012 mol)E YW1 AAje] 1-AZo (5)dA] ALLEH &
0% o7 Aete] <FE 33> 4.8 ¢ (8 66%)S AT},

O

H-NMR (200MHz, CDCls):§& 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) ]

A 34 ¢ SHSHE 34 A

(D Az 1 : 35E 349 34

e ,

o L — OO
10
27-2 34

F3HA 33-1(3.7 g, 0.010 mol)ell F7HA] 27-2(6.4 g, 0.012 mol)E Wil AAje] 1-AZd] (5)A AH&HE &
Aok o2 st <t 34> 5.2 g (& T0%)& LA

O

H-NMR (200MHz, CDCl3): 6 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)']

A 35 ¢ SHetE 35 A

(D) Az 1 F3HA] 35-19] 3H4

ST Oo

3541

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)el 1,4—dibromobenzene(1 9 g, 0.008 ml)E Wi AAd 1-
Az (5)elA] AHEE Fds WHoR FAste] <FHA 35-1> 1.8 g (& 7T10)S AU (n/2=322)

- 154 -



[0610]

[0611]
[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

(2) Azd 2 : FIHA] 35-29] FHA

p N + {3
SR G —

Br
3541

=74 35-1(3.2 g, 0.010 mol)el 9,

o 1-Alzd (5ol A8d L

(3) Azl 3 : 3}5h= 359 ¢4

e O{N

o 1~

SIS 3l 10-2016-0006007

—-dimethyl-9H-f luoren—-2-ylboronic acid(2.9 g, 0.012 mol)S Yl
o FAste] <FT7HA 35-2> 3.1 g (& 720

& 78%) S 4.

H-NMR (200MHz, CDCly): & ppm, 1H(8.55/d, 7.94/d, 7.93/d,

7.38/m, 7.36/m, 7.33/m, 7.30/m,
1.69/s) 4H(7.25/d, 1.72/s)

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

Aol 36 ¢ 3hghE 36 9

(1) AZFd 1 : 335 369 3A

y AN
\\’/< /\\_/<\> </f\/\
L) o =N
CLO ey
+ 7/ NN
cl ) 7N
331 N\ =/

30-3

Q]
=

o

A

A}, (m/z=435)

ﬂS&M&?g,QNOmﬂM]%ﬂﬂ35ﬂ44g,QMOmU%W%ﬂ@Nﬂlkﬂiﬂ(Dﬂﬁ*ﬁﬁi%
o2 At <3lgE 35> 6.0 g (5~

7.69/d, 7.66/m, 7.63/d, 7.55/d, 7.42/d,

7.25/m, 7.11/d) 2H(7.87/d, 7.77/s, 7.19/m, 7.12/d, 6.95/d,

:a:g\ G
50—
<)

36

67%)% t:/\)\E]'

H-NMR (200MHz, CDCl3): 6 ppm, 1H(7.56/d, 7.38/d, 7.36/m,
1.72/s, 1.69/s) 4H(8.28/d, 7.79/d, 7.41/m) 8H(7.51/m)

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

Aol 37 ¢ 3hghE 37 94
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=N N=
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IR
_ { //

T2 33-1(3.7 g, 0.010 mol)ll FZHA] 30-3 (6.4 g, 0.012 mol)E i A el 1-Al2e] (5)4 AHg4
W o 7 dAdsle] <33E 36> 5.3 g (&

J
b

1

9

L

=

i O

7.33/m, 7.30/m) 2H(7.19/m, 7.12/d, 6.95/d,



[0625]

[0626]
[0627]

[0628]

[0629]
[0630]

[0631]

[0632]
[0633]

[0634]

[0635]
[0636]

SIS 3l 10-2016-0006007

(D) Alzd 1 : FIHA] 37-12] A4

Br Br
HN/&N @Br — HN>§N
oy, e

it

AN

2-bromo-3,10-dihydroimidazol4,5-alcarbazole(2.9 g, 0.010 mol)°l bromobenzene(1.6 g, 0.010 mol)& ¥
Ao 2-Azd (DA AHgE Tt oz st <FA 37-1> 2.8 g (FE TS o
t}. (m/z=362)

(2) Az 2 @ A 37-29] FA

N
N
7
\\ 7
37-1 372
ZZHA 37-1(3.6 g, 0.010 mol)ol phenyl boronic acid(l 4 g, 0.012 mol)E @ar AAd 1-AZd (5)oA A}
L8 s o R FAste] <FHA 37-2> 2.6 g (& 72%)S AU}, (n/2=359)

(3) Azxd 3 @ FXA 37-39] FHA

N N

—
B
* BrOBr '

™ N
N 27 )\\l
S —
372 37-3

¥4 6 g, 0.010 mol)oll 1,4-dibromobenzene(2.4 g, 0.010 mol)E il AAd 2-A|Fd (1)oA] A}t
H Y3 e m sl <F1HA 37-3> 4.1 g (& 80%) = LA (m/z=514)

(4) Azxd 4 : FA 37-42] A

37-3 37-4

A 37-3(5.1 g, 0.010 mol)el bis(pinacolato)dibron(3 0 g, 0.012 mol) & Y1 AAd 1-AZ (4)A]
H FA3 o r gAste] <FA 37-4> 4.0 g (58 729)S AU (n/2=561)

- 156 -



[0637]

[0638]
[0639]

[0640]

[0641]

[0642]

[0643]

[0644]
[0645]

[0646]

[0647]
[0648]

SIS 3l 10-2016-0006007

(5) AZFd 5 : 33 379 A

~.

Pl

) LR o
5 iirwm — U xQ
Q)

331 37-4

o

1

37

Al 33-1(3.7 g, 0.010 mol)ell F7HA| %«a7g,am2mng-giugﬂﬂ 1-AZd (54 Algd &
o2 FAdste <3E 37> 5.0 g (78 65%)S LU

1o oy
o N

H-NMR (200MHz, CDCl;):§& 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)

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

Al 38 - shetE 38 SHAd

(1) Azd 1 FA 38-19] A

Br 38-1 Br

5-bromo—-2-phenyl-1H-benzo[d]imidazole(2.7 g, 0.010 mol)ol] 2-(4-bromophenyl)triphenylene(3.8 g, 0.010
mol)E ¥l AAA 2-AFo (1)oA ALEH FU3 Wyor sHAste] <FT7HA] 38-1> 4.7 g (& 81%)= A
At (m/z=575)

(2) AZd 2 : =7+4 38-2¢] A

@) @
(J | QO
O O O ( . :):Z:B’Bii\ S O g

B~0

381 Br 382 o/)((-
AN

=z

N
Ry

-1(5.8 g, 0.010 mol)el bis(pinacolato)dibron(3 0 g, 0.012 mol) & ¥ Ao 1-AZF (4)0fA]
A W o w7 FAdate] <F7HA| 38-2> 4.5 g (F& 72%)S ATt (n/2=622)
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[0649]

[0650]
[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

SMHEd 10-2016-0006007
(3) Az 3 : sI3E 389 A
: o
Sy 9B, T S8 A,
331 us\ )\©

N /
_) ~1L/2\N
= >
382 I

%\' 38

Z7H4) 33-1(3.7 g, 0.010 mol)el 7+ 38-2(7.5 g, 0.012 mol)E 91 AAd 1-AZ] (5)olA AMEH =
A3 o R gHAdste] <3lEE 38> 6.0 g (& 7295 AUt

H-NMR (200MHz, CDCls): & 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/NS: m/z=832[ (M+1) ]

Al 39 - shetE 39 94

(D Azxd 1 : 35 399 34

b

@]
331

)

N\

S

20-5

ZHA) 33-1(3.7 g, 0.010 mol)ell FXFAl 20-5(7.2 g, 0.012 mol)E ¥ AAld] 1-AlZe] (54 AHEH &
g o Fhgste] <ahhE 39> 5.0 g (8 62%)S AU

1o ofy

H-NMR (200MHz, CDCl3):§& 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/NS: m/z=810[ (M+1)']

A 40 ¢ e 40 A

(D) Alzd 1 : s}5tE 409 §4

‘C;> O S ) Q
] O E N it < s
O‘.O ’ ™ Oy O Q;tég%” O )

40

ZHA) 33-1(3.7 g, 0.010 mol)ell FXFA] 28-1(4.3 g, 0.010 mol)E ¥t AAld] 2-AZe] (DellA AHEHE &
Wow ghdste] <shghE 40> 6.1 g (78 809 AUt

1o ofy

rot

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, 7.66/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]

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

14

Ao 41 : 3EE 41

e

(1) Azel 1 234 41-19] A4

H
N
B(OH), * <:X/ — -

Br
20-1

20-2

1A
Q]
=

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

HN
C) NH L)

L

411

SIS 3l 10-2016-0006007

| 20-2(2.1 g, 0.010 mol)ol kA 20-1(2.0 g, 0.008 mol)E YL AAJe 1-zZe (54 AFEH &
st oz gt <FHA 41-1> 2.4 g (& 72%)S AT, (n/2=332)

Z7FA) 41-1(3.3 g, 0.010 mol)el bromobenzene(1.6 g, 0.010 mol)E 21 A 2-AFd (1)oA AFEH &

O

013l Wl o 2 A 3le] <2 7HA) 41-2> 3.4 ¢ (%

(3) Az 3 : 3}5h= 419 #A4

\3 HN O
o
9 &

331 412

N @>

1o ofy

H-NMR (200MHz, CDCls;): & ppm, 1H(8.55/d, 8.12/d,

7.59/d, 7.50/m, 7.45/m, 7.43/m, 7.42/d, 7.39/m,
2H(7.58/m, 7.50/d, 7.19/m, 7.12/d, 6.95/d, 1.72/s,

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

(

1

I

o
S
Do
pot
o,

AR 42 ¢ 3}

83%) = AU}, (m/2=408)

o

IGD"GD
O

4

ﬁﬂS&M&?g,QMOMHM]%ﬂﬂ4kﬂ4lg,QMOmU%W%ﬂ@Nﬂlkﬂiﬂ(Dﬂﬂ*ﬁﬁi%
3 o g SHAEte] <3lHE 41> 5.7 g (58 TTh) S

A
8.10/d, 7.94/d, 7.90/d, 7.79/d, 7.66/m, 7.63/d,

7.36/m, 7.33/m, 7.30/m, 7.29/m, 7.25/m, 7.11/d)
1.69/s)
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[0679]

[0680]

[0681]

[0682]

[0683]
[0684]

[0685]

[0686]

[0687]

[0688]

[0689]
[0690]

[0691]

(1) Axd 1 : F24 Jo A

3-bromo-1,1-dimethyl-1H-isoindole(2.2 g, 0.010 mol)ol

mol)E i AAd 1-Axe] (2)oA AHEH LT WY

A}, (m/2=314)

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

FZHA J(3 1 g, 0.010 moDH)E ¥
2.1 g ( 66%)E E/\}\I:]— (m/Z 314)

(3) Alz=d 3 @ FIHA] J-29] A

SIS 3l 10-2016-0006007

methyl 4-bromo—-2-chloronicotinate(3.0 g, 0.012
o7 A <FHA > 1.3 g (FF 400

A 1-AlZd (2)eM AFEE FE3 BHor st <A J-1>

THA J-1(3.1 g, 0.010 mol)E Wi A 1-Alxdd (3o AH8d $UdF ez st <T0A J-2>

2.0 g (7% 66%)= LA}, (m/2=297)

(4) AZd 4 : 33 420] A

7N N\
N/ /”//\

/\
-4
4

\(/CKL \io\ =\
| N —— - —
.0 o
\_/

, a

171

-y
J-2
42

FZHA J-2(3.0 g, 0.010 mol)oll F3HA) 17—1(5 2 g, 0.012 mo)E Wi HAAl 1-Azd (5)lA A8 TY

& o s FrEle] <3lEE 42> 4.2 ¢ (5

¢

74%) = t:/\)\E]'

H-NMR (200MHz, CDCl3): 6 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]

SIS3l 10-2016-0006007

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

14

2 Ao 43 : 8}EE 43

e

(D) Az 1 FIHA] 43-19] 314

—\

/':\

B \L;% . :j: P\ \ 7
ﬁ 1 U

2-(4-bromophenyl)triphenylene(3.8 g, 0.010 mol)oll bis(pinacolato)dibron (3 0 g, 0.012 mol)E Y A
of 1-Alze] (DA AHEE AT Wy o R FAdste] <FHA 43-1> 3.1 g (F& 720 LATH. (n/2=430)

4341

(2) Azd 2 : 3}3E 439 A

7N\
/}/\\ /
. \ I
P BM \ / // \>—X —_ /A =
e T 7 <=;>‘*x_47‘*§44;i§\ )
/\ j—
§ »—c W \
N \
J2 43

A J-2(3.0 g, 0.010 mol)oll F7HA 43—1(5 2 g, 0.012 moD)E Wi AAe] 1-A|ze] (5)ollA AHEHE T
o R FAste] <gehE 43> 4.1 g (& 7205 LAt

¢

H-NMR (200MHz, CDCl3): 6 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/NS: m/2=565[ (M+1)']

AN 44 : 3EE 44

ot

1A

(D Azxd 1 : F0A K] 34

cl o/
S B (o]
N + " - .
NS ~N - N
B \_

3-bromo-7-chloro-1,1-dimethyl-1H-pyrrolo[3,4-clpyridine(2.6 g, 0.010 mol)oll methyl 3-
bromopicolinate(Z 6 g, 0.012 mol)E Y AAA 1-A|Zd (2)oA ALgH TAd3 WhHow $HAd ] <F7
A K> 1.4 g (& 4302 AAJh. (n/2=316)
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[0706]

[0707]

[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]

[0718]

[0719]

SIS 3l 10-2016-0006007

Z7A) K(3 2 g, 0.010 mol)E 93 A 1-Axd (2)dA] AlgE Fds WAooz Fsle] <714 K-1>
2.1 g (% 66%)2 LA}, (m/z=316)

(3) Azd 3 @ F3HA K-29] A

Z7HA K—l(S 2 g, 0.010 mo)E 9L AA 1-AlZe] ()M AFEH Tdg WHo =z FAst] <FHA K-2>
1.4 g (& 48%) S AT (m/2=297)

(4) Azxd 4 : 335 449] A

§ \/’/ \3—& S\?
S N= _ _ _
. / N
- — OO

44

(HO) ZB—( //—&\

A K-2(3.0 g, 0.010 mol)ell 4-(dibenzolb,d]thiophen-4-y1)phenylboronic ac1d(3 7 g, 0.012 mo)E 4
AN 1-AZd (5ol AFEE A3 B o7 At <3SHE 44> 3.6 g (F& 69%)S AQct.

=
At
al

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

Ao 45 @ 3}8HE 45

ot

1A

(D) Az 1 F3HA 45-19] 3H4

-0

IS ]
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[0720]

[0721]

[0722]

[0723]

[0724]

[0725]
[0726]

[0727]

[0728]

[0729]

[0730]

[0731]
[0732]

SIS3l 10-2016-0006007

=704 35-1(3.2 g, 0.010 mol)el bromobenzene(1.6 g, 0.010 mol)E YL A 2-AZd] (1)oA] A% =
A3t Yo R FAte] <FHA 45-1> 3.1 g (& 770 S BATH. (n/2=398)

(2) Azxd 2 : FA 45-2¢] A

452 °7<<

, 0.010 mol)°l bis(pinacolato)dibron(3.0 g, 0.012 mol) & Yir AAd 1-A| =] (4)]A]
2 At <FHA 45-2> 3.3 g (& T4%)S DA}, (n/z=445)

>~
>
op
i
o
e
o
oL
rf o
o

(3) Alzd 3 : s}3HE 459 3HA]

S K-2(3.0 g, 0.010 mol)ell F1HAl 45-2(5.3 g, 0.012 mol)E Wil AAje] 1-zlZe] (5)0]1A4 AHEH Fd
g o st <BghE 45> 4.1 g (7F TS AU

H-NMR (200MHz, CDCls): & oppm, 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 ¢ SHSHE 46 A

(1) Alzel 1 FZhA Lo 94

/
N ° o
X B
N = —
“ \
Br
L
5-bromo-3-chloro-7,7-dimethyl-7H-pyrrolo[3,4-blpyridine(2.6 g, 0.010 mol)oll methyl 3-

bromopicolinate(2.6 g, 0.012 mol)E Y AA¢ 1-A|Zd (2)oA] A2E FUst WHow Aol <F7h
A L>1.3g (& 4195 AAT}. (n/2=316)
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[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]
[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

[0747]

[0748]

SIS 3l 10-2016-0006007

A L(3.2 g, 0.010 mo)E ¥ar AAjd] 1-A1Zd (2)oA A" U3 oz A3te] <A L-1>
1.6 g (& 51%)= I}, (n/2=316)

(3) Azd 3 @ FHA L-29] A

FTA L-1(3.2 g, 0.010 mol)E ¥a AAd 1-Alzd (34 2188 T3 o=z A ] <FA L-2>
2.0 g (% 66%)2 LA}, (m/2=297)

(4) Az 4 : 3}3E 469 FA

N=/ / \ o) \
= * /I/o ‘/—/—(\ N4

=z \[\j
(\
I

@

NN

N

L2 17-1

Z2A4) L-2(3.0 g, 0.010 mol)ell =7A 17- 1(5 2 g, 0.012 mol)E Y AN 1-A|Zd (5)oA Agd TY
s W o2 dgste] <8lEE 46> 3.6 g (58 63%)S IUTt.

H-NMR (200MHz, CDCl3): 6 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/NS: m/z=571[ (M+1)']

AN 47 : 35S 47 A

(D) Alzd 1 : s}8tE 47°] §4

N=",

Cl N=

Ni/ ) ) I B4 ,/ >_// . ANT\ \4//_< V' \>J
b 5
N <\ / - L

47

S L-2(3.0 g, 0.010 mol)ell F1HAl 43-1(5.2 g, 0.012 mol)E Wil AAje] 1-zlZe] (5)0]1A4 AHEH Fd
g o skl <shghE 47> 4.0 g (& 719 AT

H-NMR (200MHz, CDCl3): 6 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]

ZIHEd 10-2016-0006007
8.12/d, 7.88/m, 7.82/m, 1.72/s, 1.30/s) 4H(7.25/d)

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

Aol 48 - 59t

I
il
B
o
i)
o

(1) Az 1 A 48-19] A

481

3,4-dibromo-1,1-dimethyl-1H-isoindole(3.0 g, 0.010 mol)°] 2-bromo—6-chlorophenol(2.5 g, 0.012 mol)%
Wi AAe] 1-Alzd (2)dA] AHgE sde e R 3PSt <A 48-1> 1.1 g (FFF 419)S B
t}. (n/z=269)

(2) Azd 2 : 3}3E 489 A

o)
VA =\ =
<\ /¢! (HORB™\ 7/ HQH\_/

48-1

A 48-1(2.7 g, 0.010 mol)el] 4-(dibenzolb,d]thiophen-4-yl)phenylboronic acid(3.7 g, 0.012 mol)E ¥
3 A 1-AlFd (B)elA AMEE Tde WHo Rz A4St <3S E 48> 3.6 g (& 73%)S AT}

H-NMR (200MHz, CDCls): & 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/MS: m/z=494[ (M+1)']

A 49 ¢ SFE 49 FA

(D) Az 1 : s}5E 49| §4

,:\

) -
N/

Nﬁ; el + &\j"\. Mﬁﬂ% /%NQ

48-1

%ﬁﬂ4&ﬂ27g,QMOmﬂM]%ﬂﬂ4&ﬂ53g,QMZmU%>%1éMM]kﬂiﬂ(@ﬂHAHﬁi%
213F W o 7 A Elo] <BlEE 49> 3.5 g (48 64%) S ATt

O

H-NMR (200MHz, CDCls): & 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]

SIHS3l 10-2016-0006007

LC/MS: m/2z=553[ (M+1)']

A 50 ¢ SHeHE 50 A

(1) Alzel] 1 F3HA N 334

2,3-dibromo-1H-indole(2.7 g, 0.010 mol)ol methyl 2-bromo—6- chlorobenzoate(3 0 g, 0.012mol) & ¥ 2
Aol 1-Alzef (2)o14] A& FUg PR Fste] <FHA N> 1.6 g (57 4mh1EMﬂ(mz%@

(2) Alzd 2 @ FA N-19] A

HN HN
= O
al Cl

204 N(3.6 g, 0.010 mol)E ¥ AAd 1-Al=xd (2)oA AFEH Fd3 vy oz FAste] <F7hA N-1>
2.1 g (% 658%)% AU} (m/2=364)

I

(3) Alzd 3 @ FZbA] N-29] 34
H;l\& HN
cl

Z7HA N-1(3.6 g, 0.010 mol)E ¥iL AAd 1-Alxd (3)dA] AHgH sdg Wo= 3Hgdste] <F7HA] N-2>
2.1 g (5% 620)S LA} (m/2=346)

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

) e
Sy
O O I S
(o (e
N-2

50-1

Z7HA) N-2(3.5 g, 0.010 mol)oll bromobenzene(l 6 g, 0.010 mol)E YaL AAd 2-A|F (DA AHEH 5
A3 oz At <F A 50-1> 3.2 g (F 7T7%)S AU (m/z=422)
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[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]
[0789]

[0790]

[0791]

[0792]

SIS3l 10-2016-0006007

(5) Azxd 5 : FIHA 50-29] A

-

N /\
N

\ + B(OH), ———
Br

&t

50-1

A

-1(4.2
AL

g, 0.010 mol)oll phenyl boronic acid(1.4 g, 0.012 mol)E YL AA & 1-A|Zd| (5)]A A}
o= Aste] <F3hA 50-2> 3.0 g (& 72%) S AU (m/2=419)

of o

2
w© g

(6) Az 6 : 3}5h= 500 ¢4

a O
N/<’\ /\ \ o ,
NS 'S b@H o — -
— /7 N4<
<:, c \\\_/ ,//
50-2

R

A 50-2(4.2 g, 0.010 mol)oll Z7HA 17-1(5.2 g, 0.012 mol)E 2 AAd 1-AZd (5)A A8 &
Wy oz dAste] <33E 50> 5.0 g (& 72%)S AT}

>

171

50

=

o

Q]
=

o N

H-NMR (200MHz, CDCl3): & 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)']

Aol 51 - shekE 51 94

(D) Az 1 FIHA 51-19] 314

o o P
HN — Br o
N Cl
o 2

511

+

2,3,4-tribromo-1H-indole(3.5 g, 0.010 mol)el] 2-bromo—-6-chlorophenol(2.1 g, 0.010 mol)ES daL AA]d] 2-
Azd (1)oA A sdst oz pgdste] <F3A 51-1> 2.1g (75 65%) S AT} (m/2=320)

(2) Azd 2 @ FA] 51-29] A

51-2

op
i,
fr

=744 51-1(3.2 g, 0.010 mol)el bromobenzene(1.6 g, 0.010 mol)E Y i Al 2-AZd] (1)o]A A}
a3k o R gAsle] <F3HA 51-2> 3.0g (& 77%)S AAT. (m/2=396)

ﬂ&
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[0793]

[0794]

[0795]

[0796]

[0797]

[0798]

[0799]

[0800]

[0801]

[0802]

[0803]
[0804]

[0805]

[0806]

SIS 3l 10-2016-0006007

(3) Azxd 3 @ F3HA| 51-39] 34

N
as

51-2

3o .
C

A 51-2(4.0 g, 0.010 mol)oll phenyl boronic acid(l 4 g, 0.012 mol)E gar AAd 1-AZd (5)oA A}
U3 Wi o shAsle] <F7HA 51-3> 2.8 g (& 72%)S AUt (n/2=393)

oo ofy
2

(4) Az 4 @ 3}5h= 519 ¢4

Q. ~ a o~

NN/ \ _ . NN/

o\ 4 / N\
o OO0 DS
7 \\)7@ / \__, =\ =\ /ﬁ\
A ﬂ N
N/ L) N
N/
513 43-1 <\ //
A

51

Z24 51-3(3.9 g, 0.010 mol)oll F7A| 43-1(5.2 g, 0.012 mol)E ¥x AAd 1-AZ2d B)dA 24" =
A3t W oR At <3 FE 51> 4.9g (F&F 74%)S AT}, (m/z=000)

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=662[ (M+1)']

Al 52 - shetE 52 944

(D) Az 1 F3HA] 52-19] 34

Br
52-1

2,3,4-tribromo-1H-indole(3.5 g, 0.010 mol)°l 2-bromo—6-chlorobenzenethiol(2.2 g, 0.010 mol)E ¥ &
Ao 2-Aze] (DA AFEE TU3 oz FAdste] <F7HA] 52-1> 1.8 g (F& 55%)S DA (n/2=336)

(2) Az 2 @ A 52-29] A
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[0807]

[0808]

[0809]
[0810]

[0811]

[0812]

[0813]

[0814]

[0815]

[0816]

[0817]

[0818]
[0819]

[0820]

[0821]

[0822]

SIS 3l 10-2016-0006007

kA 52-1(3.4 g, 0.010 mol)©| bromobenzene(1.6 g, 0.010 mol)E YiL AAld 2-A|Zd] (1)A] ALE&EH =
gk o st <FXHA 52-2> 3.2 g (7 E 7T S DA (n/z=412)

1 ofN

(3) Az 3 : F3IHA 52-32] A

ZZHA 1 g, 0.010 mol)ol phenyl boronic acid(l 4.g, 0.012 mol)E Y A4 1-A| x| (5)o)A A
S8 Tde WHo T FAste] <FHA 52-3> 2.9 g (FF 72%)S AU (n/2=409)

(4) Azxd 4 : 35 529 A

/.\/ \\)
V—/ p
\ ) v O
-0 /4 N
+ B o N
T O — O
$ LN
14 \/>7C| V2R \ /—\\_)_{N_/(
17-1 =/ A
4
52-3 52 \—

52-3(4.1 g, 0.010 mol)ol Z7FAl 17-1(5.2 g, 0.012 mol)S 2 AAd 1-AZxd (54 A&d =

Z7HA)
A3 o7 gAEte] <3lgHE 52> 4.9 g (8 72%)S AT}

H-NMR (200MHz, CDCl3): & 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)']

Aol 53 - shehE 53 9H4d

(1) AZxd 1 : 33E 539 34

XA 52-3(4.1 g, 0.010 mol)ol F3HA 43-1(5.2 g, 0.012 mol)E HiL AAld 1-#lZd] (5)ellA A8 &
A AR ow FAdste] <SHE 53> 4.9 g (5E T30S AU

H-NMR (200MHz, CDCls): & 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)']

22X 54 : 3SHE 54 3HA
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[0823]

[0824]

[0825]

[0826]

[0827]
[0828]

[0829]

[0830]

[0831]

[0832]

[0833]
[0834]

[0835]

[0836]

SIS 3l 10-2016-0006007

(D) Az 1 FIHA 54-19] 314

e, ®
e O Crid
O

cl
541
Z7HA G-2(3.0 g, 0.010 mol)ol bromobenzene(3.2 g, 0.020 mol)E YWil AAld 2-A|ZFd (1)oA] AlgH &
A3t Yo R FAte] <FHA 54-1> 2.4 g (57F 58%)S DA (m/2=419)

(2) Az 2 @ 3}5h= 549 ¢4

431

224 54-1(4.2 g, 0.010 mol)oll =714 43-1(5.2 g, 0.012 mol)E Y AA ¢ 1-AZF (5)dA ALEHE &
A3t o R FAte <3FE 54> 4.8 g (FF 720)S LU}

o

H-NMR (200MHz, CDCls): & 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/NS: m/z=688[ (M+1)']

AR 55 ¢ sh3tE 55 344

(1) AZd 1 : =744 0-12] A

4 £)
(o]
B, o
o W
Cl
Cl

0-1

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& Yar AAle] 1-A|Zd (2)A AMEE U wgoez FAste <F7HA 0-1> 1.3 g (F& 41%)
< AUt (m/2=313)

(2) Alzd 2 @ FIHA] 0-29] A

o 4O,
Cl

N=/ O O/ >

cl
01 0-2
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[0837]

[0838]

[0839]
[0840]

[0841]

[0842]

[0843]

[0844]

[0845]
[0846]

[0847]

[0848]

[0849]

SIS 3l 10-2016-0006007

FA 0-1(3.1 g, 0.010 mol)E ¥a AAd 1-Alzd (2)o4 2188 T3 Yoz A ] <FA 0-2>
1.8 g (& 56%)& AATE. (m/2=313)

(3) Az 3 @ F7A 0-39] §A

0-2 0-3

FZHA 0-2(3.1 g, 0.010 mo)E ¥ AAd 1-AZFd (3)A AHgd FLd3 woz st <F3HA 0-3>
1.9 g (578 66%)S AAT}. (m/2=295)

(4) A x4 4 : =1A 55-19] 34
ple¥

55-1

0-3

7+l 0-3(3.0 g, 0.010 mol)ell bromobenzene(3.3 g, 0.020 mol)E YiL AAd 2-A| x| (1A A% &
Agk W o2 3Hdste] <FIHA 55-1> 2.4 g (& 57%)S AT}, (n/z=419)

O

(5) Az 5 : 3}5h= 559 ¢4

.

NN O
N / 4/
—\ //\ NT \
L//\\Jﬁ;q N
\

4 \\

55 <:/

Z7HA 55-1(4.2 g, 0.010 mol)ell Z7+A] 17-1(5.2 g, 0.012 mol)E Y1 AAje] 1-AZo] (5)dA] ALLE &
0% oz Adete] <FFE 55> 5.0 ¢ (58 72%)S ATt

O

H-NMR (200MHz, CDCl3): & 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/NMS: m/z=693[ (M+1) ]

Aol 56 ¢ 3hghE 56 A
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[0850]

[0851]

[0852]

[0853]

[0854]

[0855]

[0856]

[0857]

[0858]

[0859]

[0860]
[0861]

[0862]

[0863]
[0864]

SIS3l 10-2016-0006007

(D) Azd 1 : FIHA] 56-12] $HA4

. O
) o )
oo - O - OfT,

D-2

=24 D-2(3.4 g, 0.010 mol)o] bromobenzene(3.5 g, 0.020 mol)E Yir AAd 2-#|ZFd (1)A] A}gEH =
A3 o R FHdste] <F7hA 56-1> 2.4 g (& 51%)S LA (m/2z=463)

(2) Azxd 2 - 3}3a 569 FA

N
N

¢

FA) 56-3(4.6 g, 0.010 mol)el &7+ 43- 1(5 2 g, 0.012 mol)E ¥ A 1-A|Zd (5)ollM ALEH &
W o2 FAste] <33HE 56> 4.8 g (& 70%) S AT},

=

o

Q]
=

o

H-NMR (200MHz, CDCl3): & 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)']

AR 57 - sh3tE 57 34

(D AZd 1 : 27 M2 34

' CH3Li

cl 0 OMe

methyl 2-benzyl-6-chlorobenzoate(2.6 g, 0.010 mol)ol] MeLi= droppingAlZl & AA]d 1-A|Zd (2)A Ak
|8 T3 oz FAste] <FHA M> 0.8 g (£F 3192 AAT. (m/2=260)

(2) Azd 2 @ FHA N-19] A

200 OO

OH CI

M M-1

A M(2.6 g, 0.010 mol)E ¥al AAjo] 1-A1Zd (3ol AMEE FU3 oz Addte] <A M-1>
1.5 g (& 60%)S AATE. (m/2=242)
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[0865]

[0866]

[0867]

[0868]

[0869]
[0870]

[0871]

[0872]
[0873]

[0874]

[0875]
[0876]

[0877]

SIHS3l 10-2016-0006007

(3) Axd 3 @ A N-29] FA

(o}

Cl
M-1 M-2

Cl

Z20A4 M-1(2.4 g, 0.010 mol)o] KMnO,(3.2 g, 0.0020 mol)ell MC 60 mLE @il 25 CollA] 48A17F muksle] wl
SAAT S TR T W] H0 - FAYl S8 & ZAGA (n-Hexane : EA)3te] F1HA M-2& 1.8 g(F&
71%) 53, (n/2=256)

(4) Azd 4 @ FHA N-39] A

o Br
Br,
CLIZ "= L0
Cl
M-2 M-3

=704 M-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(1l.1 g, 0.006 mol)ell n-butyl ether 70 mLol]l =<1 % 2 A3}l A
48A1 2 wkete] WESAIH T, WS T8 F Ao YZhsle] H0 ¢ MC T2 & AYGA| (n-Hexane : EA)3S}

of FHA N-3L 2.4 g(5 68%)F53FA . (m/2=349)

(5) Azxd 5 @ FXA 57-19] A

M-3
571
ZZHA M-3(3.5 g, 0.010 mol)ell phenyl boronic acid(1.4 g, 0.012 mol)E Wil AA]d 1-AZFd (5)o]A] A+
|58 U3 oz FAste] <FHA 57-1> 2.5 g (F& 74%)S DAL}, (m/2z=344)

(6) A=l 6 : 3}3Ha 579 A

=24 57-1(3.4 g, 0.010 mol)ol 12H-benzofurol[2,3-alcarbazole(2.6 g, 0.010 mol)E Wil AAd 1-AZd|

(5)olAM AHEH FLde WHoR FAete] <Bgh= 57> 4.6 g (78 720)S AU

H-NMR (200MHz, CDCl;):§& 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]

SIS 3l 10-2016-0006007

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) ']

Aol 58 - shetE 58 $H4d

(D) Az 1 : F3HA] 58-19] 34

s he
"y O — O

HN

58-1

11,12-dihydroindolo[2,3-alcarbazole(2.6 g, 0.010 mol)°l| bromobenzene(1.6 g, 0.010 mol)ES ¥ i AA]d]
2-AZo (DA AlgH T WHo= FAd3lo] <FHA 58-1> 2.6 ¢ (& 770 AATE. (n/2=332)

(2) Azxd 2 : 35E 589 34

O 0.
a2 2 &
u'i; \\<'I’> c ' (i::&‘}s%%;; - '::E:;;\!I"N@lB
4!!> {ii» (i::&\N !i.u
W

571

7+ 57-1(3.4 g, 0.010 mol)el 7+ 58-1(3.3 g, 0.010 mo)E 91 A 2-A %] (1)l AMEH =
A3 o R FHAdste] <BE 58> 5.6 g (& 78%)S AU},

H-NMR (200MHz, CDCl): & 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/NS: m/z=717[ (M+1)']

(1) Az 1 : 3}5he 599 ¢4

VRN Vo

_ VA [ p
o 4 - N4 )
/ N —

N A =

A WY B O = =

7\ 7~ Y N & v N

14 /Fm / pa —/ /4

— VAR

17-1 ) %ﬁ)
57-1 —

59

224 57-1(3.4 g, 0.010 mol)oll =744 17-1(5.2 g, 0.012 mol)E Y AA ¢ 1-AZF (5)dA AFEE &
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[0892]

[0893]

[0894]

[0895]

[0896]

[0897]

[0898]

[0899]
[0900]

[0901]

[0902]
[0903]

[0904]

[0905]

[0906]
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A W ow PAdte] <shehE 59> 4.7 g (& 76%)2 I
H-NMR (200MHz, CDCls): & 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/NS: m/z=618[ (M+1)']

2A 60 @ 3}sHE 60

ot

15 Ag

(1) Az 1 FA 60-19] FHA

®
%
E
@
O
o I
)
/
)

s
Br

60-1

2,3,4-tribromobenzofuran(3.5 g, 0.010 mol)ell 2—bromo—6—chlorophenol(2 1 g, 0.010 mo)E ¥ AA 2
Aze] (DellA ARgE T Wy o R st <F1hA 60-1> 1.8g (57§ 55%)S LAt (m/z=321)

(2) Az 2 @ FIHA 60-29] 34

B X o ¢ QB(OH)Z O ~ o
60-1 60-2

ZZHA 2 g, 0.010 mol)°l| phenyl boronic ac1d(1 4 g, 0.012 mol)E Y A4 1-A| x| (5)o)A At
S8 Tde IHo T FAst] <FHA 60-2> 2.4 g (FF 76%)S AU (n/2=313)

(3) Azl 3 : 3}3HE 602 A

&) \o = N OQ
ﬁfl Eiavaretgiivee]
— // =/~
02 4341 . &

%ﬂﬂGWﬂ&Zg,QMOmﬂM]%ﬂﬂ4&ﬂ52g,00ﬁmdﬁ%%1w§4ﬂ 1-A|Ze (54 ALgd =
g3l W o7 FAste] <3letE 60> 4.1 g (& 69%)S AUt

H-NMR (200MHz, CDCl;): & 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)']

A Ao 61 : 3= 61 A
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[0907]

[0908]

[0909]

[0910]

[0911]
[0912]

[0913]

[0914]
[0915]

[0916]

[0917]
[0918]

[0919]

[0920]

SIS 3l 10-2016-0006007

(1) Axd 1 : F24 Ko A

A =
| ) + CHli+ |
N N
I oOMe OH a
K

methyl 2-chloro—6-(pyridin-3-ylmethyl)benzoate(5.2 g, 0.020 mol)ol MeLi2 droppingAlZl & AAd 1-A]
Zd (2)olA] A1 e Ho g At <FIHA K> 1.5 g (578 29%)S . (m/2=261)

(2) Alzd 2 @ FHA] K-19] A

= X

< 0

N N
OH CI Cl
K K-1

Z7HA K(2 6 g, 0.010 ml)E Bil Ao 1-Alxd (3)dA] A8¥ Fdg WHo = FAste] <FHA K-1>
1.5 g (578 60%) S AAT}. (m/z=242)

(3) Azd 3 @ FHA K-29] A

(e}

| — [
N N
KA k2 ©

3

7 K-1(2.4 g, 0.010 mol)oll KMnO,(3.2 g, 0.0020 mol)el MC 60 mLE Pil 25 CollA] 48A|17F nylalo]
SAFG S TE5 T WA H0 : EAdl FEE * Ay A A (n-Hexane @ EA)3Id Al K-2& 1.7 g(5%
68%) T53FAtt. (m/2z=256)

(4) Azxd 4 : FA K-39] A

Br

Q (e}

X
B
| L N — i A
N =
Cl N
K-2 Cl
K-3

=704 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(1.1 g, 0.006 mol)°] n-butyl ether 70 mLol ¢l ¥ & A3}l A]

48A17F wkato]l WA T, e E8 5 AL ow Wzkste] K0 0 MC 88 F ZAHUAA (n-Hexane @ EA)S}
o FA K-3% 2.2 g(5% 629553t} (n/2=351)

(5) Az 5 @ FXA 61-19] A

Br
(o]
= — =
)« B(OH), O
N
Cl
K-3
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[0921]

[0922]

[0923]
[0924]

[0925]

[0926]

[0927]

[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]

[0935]

SIS 3l 10-2016-0006007

(3,5 g, 0.010 mol)el phenyl boronic acid(1.4 g, 0.012 mol)E Y1 AA|d 1-#A|Zd (5)o]4 A}
H Y e R st <FIHA 61-1> 2.4 g (& 70%) S AT} (m/2=345)

ofo ofy
e
2
n
w

(6) Azl 6 : S3HE 619 A

/N
o\ N A e U U
/ B
~ . :[o /N NS — — -
(/ ‘\>-CI \\>:;> QL{H\ />
N,
431 { >
61-1 N/

61

%ﬂﬂakua5g,00mnmnﬂ~%ﬁﬂ4&u52g,om2mn%-%1~gﬂﬂ:kﬂiﬁ(mﬂﬁ»4%%~%
A YR FAste] <ghehw 61> 4.4 g (57F 72605 AU

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

Al 62 - shetE 62 94

(D) Azd 1 FHA K-49] A

Cl

=7H4) K-2(2.6 g, 0.010 mol)®l] bromoethane(1.1 g, 0.010 mol), Potassium carbonate(2.8 g, 0.020 mol),

Copper (0.1 g, 0.0020 mol), iodine copper(1l.1 g, 0.006 mol)°ll n-butyl ether 70 mLol]l =<1 3 2 A3}l A
48A13F ket HEEAJATE, RS TR O Ao y7hste] Hy0 ¢ MC T8 & AHAGA (n-Hexane : EA)3S}

o FHA K4S 2.1 g(5% 60%)F53FA . (m/2=351)

(2) Alzd 2 @ FIVA 62-19] 34

(3) Az 3 : 3}5h= 629 ¢4

o / cl o/<‘:>*\—/
47 e Vg W SRS
a N N
— =/

43-1
621
62
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[0936]

[0937]

[0938]

[0939]

[0940]

[0941]

[0942]

[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

[0949]

[0950]
[0951]

[0952]
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FA K-4(3.5 g, 0.010 mol)ell FXHA| 43-1(5.2 g, 0.012 mol)E Wi AAle] 1-AZe] (5)A AHEH T
& wow st <3eE 62> 4.6 g (5F 750)S AU

H-NMR (200MHz, CDCl3):8 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/MS: m/z=614 [QH+1)']

2Ae 63 : 3}3HE 63

ot

1A

(1) Az 1 FA 63-19] A

;}Aﬁ;
§
b

e / '
= /

+ Br‘g\\\l //N N \
B(OH), Nﬁ\_ﬂ N~¢
B
\—/

202 63-1

A 20-2(2.1 g, 0.010 mol)el] 2-bromo-4,6-diphenyl-1,3,5-triazine(2.6 g, 0.008 mol)E Y AAld 2
o

3t
Az (DellA AL $dF o r st <T3HA 63-1> 4.0g (& 77%) S DA (n/2=524)

(2) Azxd 2 : 35 632 A

o{\h:/\/ I ) oﬂ/\d/\

O &% | \/h/

)*CI

571 63-1 b

F3HA 57-1(3.4 g, 0.010 mol)ell 3+ 63—1(6 3 g, 0.012 moD)E Y HAAd 1-AlZd (5lA AHed &
oalt:;_]_' Hc}tg»—o—i ?:ILAJ—C:’_]'O% <§:]'§—:IL% 63> 44 g ( 62%)a t:/\)\E]'

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=707[ (M+1)']

Al 64 - SHebE 64 S

(1) Az 1 : 3}5he 649 ¢4

— NE, 9
\ T~ % %“b
= { N\ o — —
\ ¥ N / 7N\
S /,1/0/84\:">—\\—/> <:\/<L// \
20-5

A 57-1(3.4 g, 0.010 mol)ol =7HA 20-5(7.2 g, 0.010 mol)E Yil AAld 1-A|ZFd (5)oA] AlgH &
A3t R o 7 st <3 E 64> 5.9 g (& 76%)S AU},

H-NMR (200MHz, CDCls):§& 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]
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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/NS: m/z=782[ (M+1)']

/g/\]oﬂ 65 : §1r61—ﬂ 65 zﬂ/ﬂ

(1) Alzd 1 : 3}3tE 659 A

<7

o/(\// o\\/\
MW Bf> N\_>_' C(Q;/ A0
TG

65

A 57-1(3.4 g, 0.010 mol)ell Z7+A) wzﬂ64g,oom[m0%-% AN 1-AZd (5)AA AlEH &
A3t o R At <3FE 65> 5.2 ¢ (FF 720)S AT}

H-NMR (200MHz, CDClz):§& 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/NS: m/z=717[ (M+1)']

A 66 : sh3tE 66 34

(1) Axd 1 : 338 669 34

2 . 026
~ o/ o = _
\ + BN\ /N />‘N 7 N
R S T %
57-1 49-2

%ﬂﬂ5%ua4g,Qmomﬂm1%ﬂﬂ4&ﬂ26g,oommME%%1~gM# 1-AlZze] (5)eA AHEE &
A Yo FAste <ghehw 66> 4.1 g (57& 7260 AU

H-NMR (200MHz, CDCls): & oppm, 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/NS: m/z=628[ (M+1)']

Al 67 - shetE 67 4

(1) Az 1 : 3}5hs 679 ¢4

o} \\ﬂ/,\/ \ /
= N S
+ —
@ ol o8 ) ®

\\ N/ 7

/

67

=24 57-1(3.4 g, 0.010 mol)el 4-(dibenzol[b,d]thiophen-4-y1)phenylboronic acid(S 6 g, 0.012 mo)E ¥
3 A 1-Alzd (B)elA AMEE Tde WHo R st <3lEE 67> 3.3g (& 58%)S LUt
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[0970]

[0971]

[0972]

[0973]

[0974]

[0975]

[0976]

[0977]

[0978]

[0979]

[0980]

[0981]

[0982]

[0983]

[0984]

SIS 3l 10-2016-0006007

H-NMR (200MHz, CDCls): & ppm, 1H(8.45/d, 8.41/d, 8.20/d, 7.98/d, 7.58/m, 7.52/m, 7.50/m, 7.43/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/z=569 (M+1)']

Al 68 - shetE 68 94

(1) Azd 1 : 3= 682 dHAl

=

N/ A = o
S /
.\_‘ + j: B —\\ /H\ N \ /:—\ ,N =
{ / < e W W,

:;J
)

f_~\ —/ N—
7N N
AN / 7R
171 \—/ 7N
571 _

F1HA 57-1(3.4 g, 0.010 moD)ell F7HAl 17-1(5.2 g, 0.010 mol)E Bl AAl] 1-A|xe] (5)oA AH&E &
Ak o Adte] <shghE 68> 3.8 g (78 61%)S AU

O

H-NMR (200MHz, CDCl3): 6 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)']

A 69 1 EEE 69 A

(1) Azd 1 : 33E 699 A

@/%;

-

A 57-1(3.4 g, 0.010 mol)ol =7HA] 26-1(3.6 g, 0.010 mol)E YWiL AAld 1-AZFd (5)oA AlgH &
A3t R o 7 Aste] <3 E 69> 4.3 g (& 65%)S LA},

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, 7.43/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) ]

AAe] 70 ¢ 3hghE 70 ¢4
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[0985]

[0986]

[0987]

[0988]

[0989]

[0990]

[0991]

[0992]
[0993]

[0994]

[0995]

[0996]

[0997]

[0998]
[0999]

SIS 3l 10-2016-0006007

(1) AZFd 1 : 335 709 3A

F3HA 57-1(3.4 g, 0.010 mol)ell F7HA] 27-2(6.4 g, 0.011 mol)E Wil AAje] 1-AZd] (5)A AH&HE &
Aok oz st <t 70> 4.4g (& 62%)& AU

O

H-NMR (200MHz, CDCl3): 6 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[ (M+1)']

AN 71 : 33E 71 3

o

(1) Az 1 3hshe 719 ¢4

Q o ) )
ma O O O — W JONN

2841

%ﬁﬂlauua4g,00mfmndlzJHﬂ28M43g,oomrmn%-% AN 2-Azd (DA AHed &
g3t W o7 FAste] <3l E 71> 5.6 g (& 76%)S AUt

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, 7.71/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/NS: m/z=734[ (M+1)']

A 72 - ShekE 72 4

(1) Az 1 A 72-19] A

2N
Br —
=N
CI‘Q*CI + (HO)ZB@ — cl
Br TN

1,3-dibromo-2,5-dichlorobenzene(3.0 g, 0.010 mol)°| pyridin-3-ylboronic acid(2 8 g, 0.024 mol)E ¥
A 1-AZd (5)oA AbEE Fds WHo R At <FA 72-1> 2.2g (& 72%) S AT (m/2z=301)
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[1000]

[1001]
[1002]

[1003]

[1004]

[1005]

[1006]

[1007]

[1008]

[1009]

[1010]

[1011]

SIS 3l 10-2016-0006007

(2) Az 2 @ FIHA 72-29] 34

7 N

N=
cl O+ (HOpB— -
N

72-2

=204 72-1(3.0 g, 0.010 mol)ell 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid(3.2 g, 0.012 mol)E YL
Ao 1-Azd (5)oA] Mg Fdg oz st <FIHA 72-2> 3.0g (5 61%) S AUt (m/2=498)

(3) Az 3 : FIHA 72-32] A

NN CNCN
) /P/ \ - ﬁ
' WA \ o o/ Vo = N
CI—«\\ Y //N . j: \,B_B/ . /BMH‘:\ JN
\—xiN—\\ 7o o+ 770 N
VAR 7N h AR H
7N\ ¢ AN
N N S
72-2 72-3

g, 0.010 mol)el bis(pinacolato)dibron(3 0g, 0.012mol) & ¥ AAd 1-AZd (4)NA
ARG TS o R FHdste] <A 2-2> 3.5 (& 60%)= A AT, (m/2=590)

(4) AZd 4 : 335 729 A

o\
/b Sl

57-1

F3HA 57-1(3.4 g, 0.010 mol)ell F7HA] 72-3(7.1 g, 0.012 mol)E Wil AAje] 1-A|Zd] (5)A AHEE &
A o gAste] <shghE 72> 4.5 g (8 570 S ASIT.

O

H-NMR (200MHz, CDCl3): & 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)

LC/NS: m/z=785[ (M+1) ]

A 73 ¢ 3SE 73 $HA
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[1012]

[1013]
[1014]

[1015]

[1016]
[1017]

[1018]

[1019]
[1020]

[1021]

[1022]
[1023]

SIMES 10-2016-0006007
(D Azxzd 1 : FA 73-1¢] $HA

Br,
<N >y_
HN

N
N, ’\T>—Br -

S

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 Y3 AAd 2-A =2 (DolA ALEHE T3 WHoz gAste] <FHA| 73-1>
3.7g (& 7% LA}, (n/2=517)

(2) Az 2 @ A 73-29] FA

.y 732
ZZHA] 73-1(5.2 g, 0.010 mol)®l| phenyl boronic acid(1.4 g, 0.012 mol)S ¥ AA o 1-A|Zd (5)A A}
|58 T3 wHor FAsY <FHA 73-2> 3.7z (& 7292 AUt (m/z=514)

(3) Az 3 @ FXA 73-39] A

a

2%

— Vi N\>_<:\

SN _ D /=N N TN/

O ST a s G S
o

73-3

=204 73-2(5.1 g, 0.010 mol)ol 1,4-dibromobenzene(2.4 g, 0.010 mol)ES Y i AAJd] 2-#|Zd (1)oA] Ab
|38 FU3 P o R FAste] <F3HA 73-3> 5.2 (F& 77%)S LA (m/2=670)

(4) Az 4 @ FA 73-49] FA

\ 7N, =
o ) Vo o % Y N_ <)
O ek om” ;

734

F7HA) 73-3(6.7 g, 0.010 mol)ol bis(pinacolato)dibron(3.0 g, 0.012 mol)E YL AN 1-A|ZFo (4)0]A
AbEE FUd Wo g A ste] <A 73-4> 4.5g (5 63%)S AT (m/2=716)

- 183 -



[1024]

[1025]
[1026]

[1027]

[1028]

[1029]

[1030]

[1031]
[1032]

[1033]

[1034]

[1035]

[1036]

[1037]
[1038]

SIS3l 10-2016-0006007

(5) AZxd 5 : 33 739 A

Y. e~
3 Mo e N )
I/B«_/L“ = -
o = N
/ \ al + L

Al 57-1(3.4 g, 0.010 mol)ell F7+A] 73- 4(8 6 g, 0.012 ml)E Wi A 1-Alze (5)AA AHEE &
Yo RAdste] <aetE 73> 6.7 g (& T4%)S AU

=

o

Q]
=

o N

H-NMR (200MHz, CDCls): & 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/MS: m/z=900[ (M+1)']

A 74 : 3hghE 74 94

(1) AZd 1 : 335 7490 34

~ @ = -

38-2 O/)(T 74

24 57-1(3.4 g, 0.010 mol)ell F7HA| 38—2(7 5 g, 0.010 mo)E 23 AAY 1-Axd (5)A AHsd =
35l W o7 FAste] <3ltE 74> 5.4g (58 67%)S AT},

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/NS: m/2=805[ (M+1)']

AR 75 ¢ sh3tE 75 3

(1) Azd 1 A 75-19] A

(HoRB—( D Q\? tors—~ ) Q

\\ //

75-1

9H-carbazol-3-ylboronic acid(2.1 g, 0.010 mol)°l 9-(3-bromophenyl)-9H-carbazole(2.6 g, 0.008 mol)Z ¥
I AN 2-Azd (DolA AHgE A3 wyowr FAse] <FA 75-1> 3.5 (FF TTHS I
t}. (m/z=452)
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[1039]

[1040]

[1041]

[1042]

[1043]

[1044]

[1045]

[1046]

[1047]

[1048]

[1049]

[1050]

[1051]

[1052]

SIS 3l 10-2016-0006007

(2) Azxd 2 : 5= 759 A

PPN /TN L

¢ $ N (HO).B Ve ://

O, Sy
\— J

57-1 75-1

ZHA 57-1(3.4 g, 0.010 mol)ell F7+Al 75-1(4.5 8 0.012 moD)E Qal AAle] 1-AZe] (5)4 A &
o ggste] <SR 75> 4.1g (5 720 AAh

1o ofN

H-NMR (200MHz, CDCl3): & 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[ (W+1)']

Al 76 - shetE 76 S

(1) Axd 1 : 332 769 sHAl

=\ <ﬂ\ /\/:\ .

o\ / _2:/ Y4, 70

A / —

XL o X
* BTN N (N = =
4 )z—m /0 N - </:\>-<L///>_{‘N v
7\, 5\

17-1 L/ 7N

57-1 —/

F7HA| 57-1(3.4 g, 0.010 mol)ell F=74A) 77- 1(5 2 g, 0.012 mo)E ¥ Ao 1-AZd (5)A AL&H 5
A3t Wylow gAY <3FE 76> 4.8 ¢ (FF 770 AU

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

74

AR 77 : FIFE 77

hot

(D) Azd 1 FIHA 77-12] $A4

Ty
N Y — T o<t

Oﬁ\o 77-1
20-4
=204 20-4(3.7 g, 0.010 mol)el] bromobenzene(1.6 g, 0.010 mol)E YL A 2-AZd] (1)oA] A% =
A3t W og FAEte] <F7HA 77-1> 3.1g (58 71%)S AAT). (n/2=445)
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[1053]

[1054]

[1055]

[1056]

[1057]

[1058]

[1059]

[1060]
[1061]

[1062]

[1063]

[1064]

[1065]

[1066]
[1067]

SIS 3l 10-2016-0006007

(2) AZxd 2 : 33 779 A

Y

o4 / /@
- Oy =y
= = 0 I Ve S et
A /\——<\L_/‘— B\Oi \:}*\\ _//>_\L Vs

7741
77

F3HA 57-1(3.4 g, 0.010 mol)ell FZHA 77—1(5 3 g, 0.012 mD)E
A e FAste] <shshE 77> 4.5g (8 T1%0)& LA

O{E

23 A 1-Alze] (5ol AMEE &

H-NMR (200MHz, CDCls): & 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)']

74

2 Ao 78 : 3}EE 78

hot

(1) Azd 1 : 3}3E 789 3A

T o
N7 / B_/ /¥<:/F< M oo

7 N—c \> \
/

A /
0

/\
\/
=

57-1
78

A 57-1(3.4 g, 0.010 mol)ell Z7+A) 43—1(5 2 g, 0.012 mol)E B A 1-AZd (5)A ALLE =
A3t W o g At <3FE 78> 4.1g (& 66%)S AAUTt.

H-NMR (200MHz, CDCls): & oppm, 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/2=626[ (M+1)']

A 79 - shekE 79 4

(1) Az 1 A 79-19] A

N=
N
N4 N

7941

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 93 AAd 2-Alxd (DolA AHgd 93 o=z FAdste] <F7HA 79-1> 3.4g (FF 770 S
AT} (m/z=442)
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[1068]

[1069]

[1070]

[1071]

[1072]

[1073]

[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

[1080]

[1081]

[1082]

SIS 3l 10-2016-0006007

(2) Azd 2 : FIHA] 79-22] A

O A

NN . Brg( )*Br
N
: ﬁ\ @
(HO),B \/_\/D *(/
79-1 700

¥4 4.4 g, 0.010 mol)el 1,4—dibromobenzene(1 9 g, 0.008 mol)E Wi AAd 1-AZF (5)A A}
H 53 e g Aste <FTHA 79-2> 3.2 (& 72%9)S AAdh. (m/2=553)

(3) Azxel 3 @ F3HA 79-39] A

7 7
- N o 0 N
L e — o
is Wavac

o~ O~

79-2 79-3
ZHA 79-2(5.5 g, 0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol) & ¥l AAlo] 1-A|zd] (4)] A
AHgE Tde o At <FXHAl 79-3> 4.3 (FF& 72%) S AT (m/2=600)

(4) Az 4 @ 3}5h= 799 ¢4

=\
o\ / ©\(N\
\ \
N 72 + N~g"
¢ cl \ N N
— \o i P y \V\Q
IOB%:)—(QD \—//_\ /J =/

793 79

/\\
/

F7HA 57-1(3.4 g, 0.010 mol)ell F7+A 79- 3(7 2 g, 0.012 mo)E ¥ Ao 1-AZd (5)A AL&H 5
At Wylor gAY <3FE 79> 5.5g (& 70%)E AUt

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.18/d, 7.94/d, 7.79/d, 7.62/d, 7.43/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)']

Al 80 - shetE 80 94

(1) AZd 1 : 335 809 3A

? oy N?
/(\ Vi /(\ - - A / N \N/
@M oS “O ~ o S

/\CI o = —

205 80
57-

A 57-1(3.4 g, 0.010 mol)ell FZHAl 20-5(7.2 g, 0.012 mol)E Y3 AAd 1-#A|Zd (5)4 A%

of
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[1083]

[1084]

[1085]

[1086]

[1087]
[1088]

[1089]

[1090]

[1091]

[1092]

[1093]

[1094]

[1095]

[1096]

[1097]

SIS 3l 10-2016-0006007

A W ow FAddte] <5ehE 80> 5.7g (& 7202 AT
H-NMR (200MHz, CDCls): & 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/NS: m/z=796[ (M+1)']

Al 81 - shebE 81 94

(1) Az 1 : 3}5hs 819 ¢4

Q e
S -
.o - —~ ) ¢

81

F3HA 57-1(3.4 g, 0.010 mol)ell F7HA] 28-1(4.3 g, 0.010 mol)E Wil AAje] 2-A|Zd] (DA AHEE &
A o §Aste] <shghE 81> 5.7 g (78 TT%) S AUt

O

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, 7.58/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/NS: m/z=734[ (M+1)']

74

2 Ao 82 : 3}EE 89

Hot

(D Azxd 1 : 35 829 34

F3HA 57-1(3.4 g, 0.010 mol)ell F7HA] 41-2(4.1 g, 0.010 moD)E Wil AAje] 2-AZd] (DA AHEE &
A e w ste] <SHE 82> 5.7g (8 80%) 2 AUt

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)']

Ao 83 : 3}3HE 83 s
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[1098]

[1099]
[1100]

[1101]

[1102]

[1103]

[1104]

[1105]
[1106]

[1107]

[1108]
[1109]

[1110]

[1111]

[1112]

[1113]

SIS 3l 10-2016-0006007

(1) AZFd 1 : 335 839 3A

04\ />

9] o W i
- s d

83

24 57-1(3.4 g, 0.010 mol)dll Z7A| 26-1(3.6 g, 0.010 mol)E B3 AAld 2-A|xd (1A A8 =
W o 2 B Ete] <3EHE 83> 4.9g (5 73%)S It).

Q]
=

o

H-NMR (200MHz, CDCls): & ppm, 1H(8.56/d, 8.55/d, 7.94/d, 7.71/d, 7.63/d, 7.59/d, 7.50/s, 7.43/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)
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[1128] 471l AHEE Ir(ppy)s, CBP, NPB #Z&i= g3} ).
" N% e N o N— :—:—N—=
[1129]
[1130] ol3l, 7] At AAld 1 WA 843 At Hlald] 1,20 whet Az KU AAR GRS A4S ud AnE
7] [® 11, [& 219 JehnAt.
[1131] [ 1]
RN TEHAW) EE ) (CIEC, )
(1000 cd/m) g
(cd/A)
ARHIA]1 EE 51 58 (0.31,063)
A XA A2 stetE?2 6.1 46 (0.31,063)
AXHIAI0]3 3183 53 47 (0.32,064)
ARHIA|0]4 stet 24 45 61 (0.32,0.64 )
A XHAAO5 stetEs 55 47 (0.32,0.64)
AXHA A6 3tetE6 59 47 (0.32,0.64)
2RHEAY7 SIetE7 5.9 45 (0.34 ,0.62)
A XA A8 steHE8 56 46 (0.35,0.63)
AXHIAI0]9 31829 41 61 (0.34,062)
AKRFAAIO10 318210 5.8 47 (0.34,0.64)
ATHAIOLL | 3211 55 45 (0.33,062)
AR AIO12 sl E12 5.9 48 (0.34,0.64)
AKFAAIO13 sietE13 54 48 (0.34 ,062)
AKX A0 14 3letE14 46 54 (0.35,063)
ARMAAGLS  BjEE15 49 51 (0.34,063)
AR D01 NPB 638 37 (0.33,062)
[1132]
[1133] [® 2]
EE TEHLV) EEic) (CIE(x, )
(1000 cd/m’) g
(cd/A)
ARHAAIG16 | 3E216 41 60 (0.32 ,0.64)
ATHIAIGL7 | BE217 59 44 (0.34,064)
ATHMAIOI18 | BE218 538 46 (0.33,0.63)
ARHAAIGL9 | BjEE19 5.7 45 (0.33 ,0.61)
AXHAAIG20 | BE220 59 46 (0.34,062)
ATHIAIG21 | BEE21 43 62 (0.34,064)
ATHAIG22 | BEE22 44 61 (0.33 ,0.62)
ARHAAIG23 | BjE223 5.1 45 (0.34 ,0.64)
ATHAAICI24 | BE224 56 45 (0.34,062)
ATHAIG)25 | BE225 58 46 (0.35 ,0.63)
ATHAAIOI26 | 3HE226 57 47 (0.34 ,0.64)
ARHAAIG27 | BE227 55 48 (0.33 ,0.62)
ATHMAIGI28 | BE228 56 48 (0.34 ,0.64)
ATHAIO29 | 3229 5.1 55 (0.34 ,0.62)
[1134]
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[1137] TEAL 9 gy =3
[1138] oA e FIIRFAA( B 2 26X25 mr / SFHA: 2X2 m)E VL SAHAE(CS-2000+A] Z+IVLEZ 21
Mol 1A F AFE 1 oA/mA FSAZIY SERE] g 3= (cd/m), TFEANTNV), AFL=A/m), EF
A&(cd/MDE F43t] =7t 1000 cd/mY W) FEASdy SFaES A7) [ 1], [F 219 Yehde.
[1139] 71 (% 113 [F 21904 RiE wie} o], 2 ddgo] wE {f7|AALFALAE sgE] F71dASF a1
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