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1) 3-(L224-1]9d)-7}1}Z(3-(ortho-biphenyl )-carbazole) 9] Az

H H
N O N
O O +  (HO)B Pd(ppha)y, Cs,CO; _ O O
Toluene, Ethanol, H,0
Br O O ‘

250mL 27 ZgkAFo]  3-B2X-7F8}ZE(3-bromo-carbazole)(10.0g, 40.634mmol), 2-®]¥Eld-®H 2YAF(2-
biphenyl-boronic acid)(9.70g, 48.760 mmol), &3l (Pd(pphs)s)(470mg, 0.406mmol), AE7IHUCIE

(C5,05)(26.80g, 81.268mm01) & ¥ 1 E5<l/o] €8/ %24 (Toluene/Ethanol /D. 1 water) 2 %9l ¥ 1247+ &
% B S AU, G FEE B SRS SuE AAT F D olum )lhex © B4 = 8 D o
BE golg A FHEL WA F ] =/4 ol el Z(nethylenechloride/P.E ether) &ulol A AHalo]
ShekAl 1A 6.49g(50%) S L UT}.
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2) Al T2EQ Ax

H
N
O O ) SN Pds(dba)s, sodium tbuthoxide Q O
P (t-buthyl);phosphine, toluene
ok g

250mL 27+ ZEfx=Fel| 3-(L24-HHd)-7H8}E(3-(ortho-biphenyl )-carbazole) (4.15g, 12.993mmol), 3-H. &
2-38]9 (3-bromo-pyridine)(1.53mL, 15.592mmol), Ez|A(t)yldaglo}yE) )25 (0)(Pdy(dba)s)(357mg,

0.390mmol), 4% HE-HEAlo]=(sodium t-buthoxide)(1.87g, 19.490mmol), EZ-(HE-FE)ET(tri-(t-
buthyl)phosphine)(0.1mL, 0.390mmol)& 23l EF<I(toluene) 22 H<Q0 F 12417 &9t 37 ﬂt& A E4L= -l
S 8 3 7% =538t &2 A F A™¥(Hex : EA =3 (D3t &9 7 SRl WaaZ 2 go)

/X FolH2 gufjolA AAAG] Sk 1A 2.782(54%)S AATH.

3) A2 T2EQ Ax

s
®

Pd,(dba),, sodium t-buthoxide
(t-buthyl)sphosphine, toluene O O

250mL 24 Zefx=Fel 3-(LE24-H]Hd)-7FeE(3-(ortho-biphenyl )-carbazole)(2.30g, 7.201lmmol), 3-H =%
-t ¥l ZE] 2 9 (3-bromo-dibenzothiophene) (2.30g, 8.641mmol) , Ega(guldgolM =)y & F
(0)(Pdy(dba)s) (198mg, 0.216mmol), 4w BHE-FEAlo]=(sodium t-buthoxide)(1.04g, 10.802mmol), Ez]-(H

E-Re) ¥ 23 (tri-(t-buthyl)phosphine)(0.05mL, 0.216mmol)
g AIZITE, RS F 5 f‘r e SHSle] §ulE AAS & 2
3} ]E]g_—ggﬂ_o] A El 2 LujddA] AAA sk 3sF

S Yy ERgoz =9 I 12A]7F
HMHex : M.C=7 :1 >3 : 1)star &
Jf*ﬁﬂ Al 2.93g(81%) S AT},

2 OHW
to &
o ot
rd S

1|

o K

¢

4) A3 T2=EQ A%

N 0
O O . O O Pd,(dba)s, sodium t-buthoxide N
(t-buthyl)sphosphine, toluene Q O
O Br

250mL 27+ ZefaFol 3-(24-H]Hd)-7F8F=E(3-(ortho-biphenyl)-carbazole) (2.30g, 7.201mmol), 3-HZ&
-t ¥l 2 FF 2H(3-bromo-dibenzofuran) (2. 20g, 8.903mmol), Ega(oguld g vlol =)t ek
(0)(Pdy(dba)s) (203mg, 0.223mmol), AF BHE-FEAlo]=(sodium t-buthoxide)(1.07g, 11.129mmol), E&]-(H

_‘IO_



[0066]

[0067]
[0068]

[0069]

[0070]
[0071]

[0072]

[0073]
[0074]

SIHS3l 10-2014-0079114

E-RE) I ~FA(tri-(t-buthyl)phosphine)(0.052mL, 0.223mmol)S YWl EFAo2 =< & 12A7 =< 37
gk AIZIY, JbE T8 A9 Fieke] 8ulE AlAS & A-E(Hex - M.C = 5 (D3t §N4E A S5
HeEAZzZeo| =/ FoH= guoa AAGste] sFekA A 1.12g(31%) S AU}

5) 3-t]¥l ZE] @ #Al-7}u}Z(3-dibenzothiophene—carbazole) 2] A%

| e T

250mL 27 EZ8F2Fo] 3-H 2 R-7HFZ(3-bromo-carbazole)(2.072g, 8.42mmol), TIWIZE QL #A-2-H 2Y Ak

(dibenzothiophene-2-boronic acid)(1.60g, 7.02mmol ) , HEZ|2(EgddE2a)deiF
(0)(Tetrakis(triphenylphosphine)palladium(0)(Pd(pphs)4)(0.243g, 0.21mmol), e E (K,C05) (2.91g,
21 e 5

Jdmmol) S €1 EBlEgsto]l =2 F @ (tetrahydrofuran, THF/J%’\"(D.I water)i =0l B 12X 7 B
=), Els T A SRSk &vE AAS F A™(Hex @ E.A = 8 11)3FaL oH A4S T
Foto] WEAS 2ol =/A R 2 &ufodA] AAASI] SFQEA 1A 1.80g(73%)S AATE.

s
H
N S
. Pdy(dba)s, sodium f-buthoxide O
O O O (t-buthyl);phosphine, toluene
S v a%s

S

_‘4
olo
ol—N
wu

250mL 27+ ZEpade]  3-UWIEE| S F-FhuFE(1.80g,  5.15mmol),  3-H.ER-T]wlZE] 2 3 (3-bromo-
dibenzothiophene)(1.056g, 4.29mmol), E&(tiWldg]wlobA=)t)ZeH5(0)(Pdy(dba);)(118mg, 0.129mmol),
AEH HE-FREALo] = (sodium t-buthoxide)(0.619g, 6. 44mmol) Ed-(HE-RE)EA~A(tri-(t-
buthyl)phosphine)(0.026mL, 0.129mmol)<S Wi EF Qo2 =9 = 12A17F B 3F wwk AJ7Ith. wke E8
F 2 FHeke] &2 AAT & AY(Hex : M.C =7 11 > 3 : Dt A4S 72 FHste] dddAZ2g
o=/ frollel 2 ol A AAG3te] S}k 1A 1.85g(81%)S AUTE.

7) 3-t)¥ll = F -8t (3-dibeznofuran—carbazole) & A%

! i
. O O Po(pphs)s, K2COs
THF, H,0 Q O

250mL 27+ ZgkxFo]  3-BEE-JILE(3-bromo-carbazole)(2.072g, 8.42mmol), UWIZEFF
(dibenzofuran-2-boronic acid)(1.79g, 8.42mmol), HEZZ | 2~(EgHd
(0)(Tetrakis(triphenylphosphine)palladium(0)(Pd(pphs),)(0.243g, 0.21mmol), et
21.1mol)S ¥ HEZSIO| =2 FH(THF) /2= (D. 1 water) 2 =1 & 12/\12} ZoF 3F WA ZITh, Wk
- NS zro} = g
= H (e} =

)= ¥
TR 5 A SR 8vE AT F A" (Hex  ELA =8 :D)skaL of3d

_‘I‘I_
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ghol=/Mfol 2 Erfoll A AAAske] ek A 1.80g(64%)& AU

8) A5 ZAEQ Ax
&9

Pd,(dba)s, sodium t-buthoxide O
(t-buthyl),phosphine, toluene
30
6]

250mL 27 S} 3-uHlZ3F @7l (3-dibenzofuran—carbazole)(1.80g, 5.40mmol), 2-H. 2R -TJHlZF
ZH(2-bromo—-dibenzofuran) (1.056g, 4.27mmol), Egia(guld g dlolM &) v 225 (0) (Pdy(dba)s) (118mg,

0.129mmol), A% HE-FEAlo]=(sodium t-buthoxide)(0.619g, 6.44mmol), EZ-(HE-FE)ET(tri-(t-
buthyl)phosphine)(0.026mL, 0.129mmol)& Y¥il EFdo= =0 T 12A17F 5 37 widl A0, ks F=5
T et E55e] S AAT F AP (Hex ¢ M.C =7 11 > 3 : Dt 98 7 SH3lo] WgdZFza
o=/ o E|2 oA AAA ] Sk A 1.85g(67%)S AT}

9) -yl x5Fe-718 9 (3-dibenzofuran—carboline) 9 A%

H
N

M . Pd(pphy)s KoCOs
- THF, H,0
Br

B(CH),

250mL 27 Ze}AFol] 3-BEE-7HE2#(3-bromo—carboline)(1.15g, 4.65mmol), TIWlZFT-2-HZY2H0.99g,

4.65mmol), k5 (K,C05) (1. 26g, 9.150mmol ), HED7|~(EgHdEaa) s
(0)(Tetrakis(triphenylphosphine)palladium(0)(Pd(pphs),)(0.106g, 0.0915mmol)E Yii EHE&ZSfo|l=ZFa
(THE) /= (H0) 2 =< 3 12A12F 5<F 37 WA, 93 T8 & A% S7/ste &uE AAS & 254

o2 4= A™(short column)dle] AMZAS wix, Al AH(Hex : M.C=4 : 1 > 2 : 1)3}L ENS 1A 57
ste] WadEzelo|= /A FoH2 Gufjola AZAAste] 3FEA 1A 1.0g(64%)S AATH.

10) A6 T2=EQ] Az

s
H
0 . .
. Pd,(dba);, sodium t-buthoxide O
O (t-buthyl)sphosphine, toluene
O Br

a

0
250mL 27 Zg A0 3-Y Wl ZF2-7hu1=(1.00g, 2.99mmo1 ) , 2-B 2 2 -] ¥l 25 (2-bromo—
dibenzofuran)(0.739g, 2.99 mmol), EZ|=(tjwld ] glopA| &)t Z2}5(0)(Pdy(dba);) (118mg, 0.129mmol), ZF
E] E-F-5AFo] = (sodium t-buthoxide)(0.619g, 6.44mmol) Ef-(HE-FE)E2a(tri-(t-
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

buthyl)phosphine)(0.026mL, 0.129mmol)<& YL E?ﬂoi =9l & 12A17F &9k 3 i A|7iY 9hs F R
T 2t FRHsk] S AAT T A™MHex ¢ M.C =7 11 > 3 DIt &AL 7 FFHE dddFzy
ol=/Afolel2 &ujol A AAA Bt SFEM 1A 1. Og(67% = AU

e oA Az 2 I Al 1417(] A6 TAE B4 2 HudZ (BPY UV F¢ A~AEHI} AL
(77K)ol A ¢ PL ~HEYS ZA3zlo] 317 % 1o A8, A4 WA A6 T2E B (V §F ~HEHT
A7)l A 9] PL 2FERS SAsto] = 2 @ & 3o YUt

21

UV &4 2=9|PL  =HAEH| %]  W=|LUMO 2 = | HOMO dE| s oy

Eflol  Ha|eo Hargkel| A (eV) (eV) ] (eV)

ol Aol T A9 s}

ZF(nm) (nm)
H]al o 359 478 3.46 -2.50 -6.00 2.60
Al E 357 - 3.48 -2.22 -5.70 -
23 AE 358 - 3.47 -2.13 -5.60 -
AT E 357 - 3.48 -2.12 -5.60 -
NAZAE 359 454 3.46 -2.07 -5.53 2.74
AT AE 364 438 3.41 -2.15 -5.56 2.84
A6 AE 346 431 3.59 -2.05 -5.64 2.88

A7 F 1, &2 % 35 Fausd, Boubge] o AAdoe] wak AzE A2 WA A5 TAE B AE3E o
UA7F vlae] 9] 2.60eVELE A YEE AS E13H3 .

olat, A&t A5 X A6 T2E} Hlude] EFE UelYEs HA AF FFES A TAERZ ALESY {7
A AZGE A E A A

110 719e 834 o] Smxsm 2717k A5% AYd F Adadnh. 19e AF el 42 ¥ vlo]
2 tgo] 110 torr7t HEE & T oFZ [0 9o ABSEZ 0T NPDE 40049 A Aubsla, waEo
2 52EQ A5 £2E 24 300A% =HEQ Flrpics EAHES =3 FX 1052 A9add. 2 ts AT
AAZo = BPE 15049 FAZ Austi, ARAFEZOR AlgsE 30049 FAR Austa, AxFdZal

m O

LiFE 10A9 FAHZ Adutslar, %%LOJ Al& 1500A 9] FAHZ Adelqitt. o]% UV A3 oZA] 2 & AHE
AFEsle] A EH OIS st F7IRALFARAE A ZRSAT.
:NH W) :
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