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(1) 9-(3-Bromo—phenyl)-9H-carbazole?] A

3}7] Wk3-2112 %3l 9-(3-Bromo-phenyl)-9H-carbazole A3} T},

uho A1
Br
=
H | “
N =z
= J.‘ Ny . | 2 Cul, frams-1,2-dicyclohexane-diamine, K3PO4

i - i
P P Br 1, 4-dioxane (§< J." N
“\ / —

500 mL 24 Zg}2=3(2-neck flask)ell 1-bromo-3-iodo-benzene (25.0 g, 88.37 mmol), carbazole (14.8 g,
88.7 mmol), Cul (1.70 g, 8.84 mmol), KsPO, (37.50 g, 176.74 mmol), trans—1,2-dicyclohexane-diamine (1.0

mL, 8.84 mmol)

solvent& 7%

—_—

£ Y3 1,4-dioxane 300 mLE =%1Th. o] % 24A17F FoF 3R, wuk Aty HkgFE F

> ol #E toluened ©]83F4] short columS 3Tl ©]F hexanes ©]€3F4 columnd}al
olytyl gNS AEFaA Tl methylenechloride/petroleum ether Emold AAAs ] A 1A 14.0g
AT, (&1 49%)

> o

(2) 9-(3-boronic acid-phenyl)-9H-carbazole2] ¥4

5}7] Wk22128 E3 A 9-(3-boronic acid-phenyl)-9H-carbazoled ¥4335}3itt.

1:1]_—_9_/\12
Br B(OH),
1. n-BuLi, triethylborate, -78 'C, ether ©
N 2. 2N HCI

500 mL 3-neck flaskell 9-(3-Bromo-phenyl)-9H-carbazole (5.0 g, 15.53 mmol) & Y il ethero] =<lt}. -78
T2 255 Y& 5, nBuli (2.5 M, 7.5 nL)S HH3] A7tk 27k & 1A3F §2t AF2elA] kAt
Al 78T 2 255 Y& F B(OEt)2 (20.19 mmol, 3.4 mL)E HF3] #7istch. 27k $ 3417 St -0l A
WHkA 71T, 3A1ZF 3 2N HCl 50mLE Yil etherE #|A3%F 3, methylene chloride® short columnd}e] 34
IA 2.5g5 AATH. (F&: 56%)

(3) (3-Bromo-pyridin-2-yl)-phenyl-amine®] $HA

ik,

5}7] Wk22132 E3l (3-Bromo-pyridin-2-yl)-phenyl-amineg 3435}

S S
| + Pd{0Ac)z, Na't-BuO", xantphos |
e o
N™ "NHz -Butanol M H

500 mL 2-neck flask ©] 2-amino-3-bromo-pyridine (8.65 g, 50 mmol), iodobenzene (10.2 g, 50 mmol),
Pd(OAc), (336 mg, 1.5 mmol), Xantphos (868 mg, 1.5 mmol), sodium f¢-butoxide (6.73 g, 70 mmol)E il
t-butanol 100mLZ =1t}h. o] 1AIZF H<F &7, wwk AT}, WhSE8 3 solventE USHe =79
ethyl acetate® WHA]Z]l % hexaned ©]€35to] columdle] pale-yellow liquid wax FEje] &4 10.4 g& o

Ak, (& 84%)

(4) a-carboline®] A

3l7] Whg245 F3] a-carbolined A LT
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H
Br N M
| = /@ Pd{OAc):, DBU, 2-(dicyclohexylphosphino)-biphenyl o
N/ N DAMC e
H

500 mL 3-neck flask © Pd(OAc), (281 mg, 1.257 mmol), 2-(dicyclohexylphosphino)-biphenyl (881 mg,

2.514 mmol)& Y3 dimethylacetamid(DMAC)o| 5¢1 3 AbLoA] 308 H<F WA ZIt}. ©o]F  (3-bromo-
pyridin-2-yl)-phenyl-amine (10.4 g, 41.9 mmol), 1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) (12.8 g, 83.8
mmol) & DMACO] ¢ H7ighrh. A7k 3 1A13F &<t 130 CellA &7, wwkA Itk jg £5 $, FHTE ¥
o]Fo] M FAE sty A=), o] ZMTAE methylene chloride® short columnsle] A 14 6.3 g
= AT (5 89%)

(5) 9-(3-Bromo-phenyl)-9H-pyrido[2,3-blindole®] ¥4

3}7] w8255 %38l 9-(3-Bromo—phenyl)-9H-pyrido[2,3-blindoleS A3} ).

T

Br
] Br Q
== M . N
i W, Cul, trans-1,2-dicyclohexane-diamine, KaP Oy /\(N

1,4-dioxane d
| W e

500 mL 2-neck flask ©l 1-bromo—-3-iodo-benzene (4.07 g, 14.39 mmol), carboline (2.42 g, 14.39 mmol),
Cul (274 mg, 1.44 mmol), KsPO, (6.1 g, 28.78 mmol), trans-1,2-dicyclohexane-diamine (0.18 mL, 1.44

mmol)E 21l 1,4-dioxane 150 mLE =T}, o] 24A4)7F =9 &% wwk A7tk 9+&EH & solventE 7
=Tl #+ toluenes ©]83}9] short columne %Hc}. 28] YA methylenechloride / hexane (1:1)&

=
43t columndtal oJ2bgl &NS 7ASH3IATE. methylenechloride/petroleum ether §-vfoll A A2 73l
A a1A] 3.66 g AU, (& 79%)

S
B(OH), Br T
©/ ©/ Pd(pphsla, K2COs j‘LZ
N ! P!J THF, DI water i M
S SN L
CSUTY Uy o
e

b N LF = < A

250 mL 2-neck flask © 9-(3-boronic acid-phenyl)-9H-carbazole (2.3 g, 8.01 mmol), 9-(3-Bromo-phenyl)-
9H-pyrido[2,3-b]indole (1.3 g, 4.00 mmol), Pd(pph3)4 (185 mg, 0.16 mmol), K.,CO3 (2.2 g, 16.02 mmol)E&
Y31 tetrahydrofuran(THF) 100mL, DI water 20 mL & *¢lth. glal UA 24X 7 5o S5, vk Ao,
S8 & solvent & HYSF3L methylenechloride / /% YWHSA|Z1t}. hexane / ethyl acetate (8
© 1) & o]83}9] silica column &2 #&&ta, ofztel &A8 7 F73 5 methylenechloride/petroleum
ether &1j3loll A AHA3 ] 24 1AE AA3L, YA methylenechloride 100% short columnd}e] A 31|

1.31 g& A9, (58 67%)

o134 3}3tE SPH-19] A2 (RT) % #-=(LT) PL(photoluminescence) Z~#E ]
S SPH-19] UV ~#HEY 9 pL AHEHS T 3o ZA|ESTE, 2
A = 24 (HOMO: -5.97eV, LUMO: -2.46eV)d Z=HESQ A=3) o=

2
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