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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

A= £yl oste] AAHL, FRrlwe A

REE FEd
W oREAe 2t @ 5Ea ARe gt TA4 oE B9, 4, F9 Zgay 2

e
i
ol
lo
o
)
)
)

z
o
[
)
lo

(e}

3t FFATEAE deV ol dFE e F A71AEA s e
ol¢] EFES AR & vk, FAFORE F£¢ Au Bt Cul, ITO(QE 34 A3tE), Sn0, L Zn0st 2&
W AR ARE 5 F dvh. &5 59 FAE 10 WA 200nm 7k vk stk

ZE w55, g8, A7 A=A HEE =

x]ﬂoit, Na, Na-K &=, Z+, vt2ds, g%, 9% &+, ¢
, EFE FES B S AT ofddl, &FvHE/AL0,, EFvE/EE, vhvle/2 E
v dlE/JE 5= AHE A 5259 7+ 10 WA 200om 7} vFEA SO
uooldel A= wpgbA el 10% ol el FEAES T
= Y Q/mm 010}013} ﬂjwl —r77ﬂ~ 10nm LJW lgm, T}

all op
]
x
%0,
g
+

S
=
vy, vl

7] EL 2Abe] B3ags wol7] fsixe &

Aol whghsitt. 5] HAEX

HhgEA S A= 10 WA 400mm o] t}. o]

B OEE AFEHENE Sete] VIR A5 AsE o w %*36}04 Zﬂi% + 915}.
R

ok B oo Ao HEstA B Wy e] {fr|HAAGEAAE s5tEe] AMeE W, FAE AI¥es BH, A
T B4, 43S 54, #3359 32E B4, AAFE B2, 9 AAFTY 2o 4] 44y {fUEF
A G502 ARSEHAY Ee B Oy {UAAR GRS sET deHor Yasle] ALEE 4 Qb

AF T EAZA N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4~-
ethylenedioxythiophene) :polystyrenesulfonate (PEDOT:PSS), N, N’ -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD) N N'-T) s d-N N'-t] (3-w e # d)-4,4'-t]o}n| =¥ A D (TPD), N,N'-tJ=d-N N'-t]1}

B4 4'-tolu]=n]Hd, NNN'N-HEZ-p-E2-4 4" -to}u=njdd, NNNN-HEZH D4, 4" -t]o}r]x
]‘]‘é, 3 (11)1,10,15,20-El1 E&ta d-21H,23H- 29 & 57} 22 EI - (porphyrin)3gsE FEA, 73 £
Saquel B35 sRelms  ZE FRA, L 1-u2U-d-p-BRohulmd ) AR EA,
NN N-Ee (p- B0k, 4, 47, 4'-E 2IN-3-v Do) N-sl obul ] Bl dobylnt ge Eejobdoln &
A, N eE W FeluldtenEs g shenE R,

% ZYRAoh, FelxgeAohs)
@ EgRAG FId, SEMAE ol fid, dohlsRA FuA 3 Arsobaa 28 obn

shgtEe] f=A, 9 AT 58 & F Un.
AR} 4% EZA=ZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-Ho}d A& F=

A (PyPySPyPy), HEFQ#YlolE|= 33+E (PF-6P), Octasubstituted cyclooctatetraene 33 (C0Ts)S & <

®oage S AAgRA Q. AA FAF, A4 £E5F, 4T 545 L 4T F93L PN 8
Bl St ool FRE GRS VY Fom YAHAY, EE 45 43D, JolF TR FHRS TR
= By 3o T4E 5 A

WHAREA AT BW HF FYAR, FFINA, Aol Ak, §7] Addely R FY LHE AL F
Fodn FAMent, sEA FFE, EruSAoltA FFE, JEA ZriuSAels BFE,

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), <EA, IdEA, A, 4, g4, Z2d, Fud 9 Ayag=Eyd 2 ZEotzal

9 shge, ARAYY 2 Soludda sgE, 142 (-dEaE ) Al 1,402 4-d e e ) A,
14 (4= 85 d2- S E ) A, 1,40 (55D -2- S A A, 2,58 (5t -H B2 =84S
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[0102]

[0103]

[0104]

[0105]

[0106]
[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SE5451 10-1550429

)Aboledl, 1,4-tidd-1, 3‘“'?“5}
A o] -8 AE e,
Artol ol M, Zevdl

'"I-—I—y -1 )
AR SR, 290 FEA, A

ql, 1,6-t#Hd-1,3,5-AANEHA 1,1,4,4-HEgHd-1,3- o)y &
MOFEAY 245FA, Fuld A4 dAjelw g A A4 tAlohedY
AH_/I\_ 2 2wl = oL E g} Al /\HA A A~ g2 R ~EY A _/]\_ A4 Aﬂi, <
3}

—‘_VL

)

TE, SATHE BHE 52 5 4 At

Bonge] §7] BL A48 TAdE 4 e AF 33, 29 1Y E= Aawd g $AE $Ne Belol
sElow AN, 2 FelA AEHE ARE olgste] Az & Atk olF 243 ¥ FAel geia:
S9s Age glom, Aol S4ol weh dul A9 5 gloth, BE 2m WA 5,000me] WA 27
4 5 Ay

AN

®ogde) e §AATRLAE AFBE AT FHUA o5
Asta, DEGin hole)o] A g FAE oz golsh @

(2]
o5, AAAE Bate] ¥ wye] WE FAALILAE HTE P olF LT AIAALFEA Az
PHE O% FAGoR AaTh aeit ol NS A AowA oo fste] & wwel Wt @RuE

(D Az 1-1: F37hA 1-1 34

Br Br Br
,07
oon + (f — )
o)
O,N
1-1

2-bromopheny 1 boronic acid(59.6g, 0.02970mo1/sigma aldrich)dll 1-bromo—-2-nitrobenzene(50g,
0.2475mol/sigma aldrich), Pd(pph3)4(17.2g, 0.0149mol), potassium carbonate(130g, 0.9405mol)ell THF
800ml : Water 200mlE YL 95Co A 24A)7F WES AT, WbS- F8 & WZ3sle] Hy0 @ NMCo S87 3 ZA4A

A (n-Hexane :MC)3}od ZF7FA] 1-1dmf 64.4g(5+S 93%) 531 ).

LC/MS: m/z= 278[ (i+1)']

(2) Axd 1-2: Z7+A 1-2 3HA

go A0 e

1-1 1-2

A 1-1(32g, 0.1151mol)ol triphenylphosphine(90.5g, 0.3452mol/sigma Aldrich)oll 1,2-dichlorobenzene
1000mlE 931 180TolA 24A1%F wwksle] wkgAH T, wbg T8 F dZste] 0 ¢ MColl S8 F AAA

(n-Hexane :MC)sle] 33%E 1-25 23.5g2(58& 83%) F55F%th.

LC/MS: m/z= 246[ (+1)']
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[0116]

[0117]
[0118]

[0119]

[0120]

[0121]
[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

SE5451 10-1550429

(3) Azxd 1-3: FZHA] 1-3 $HA

H >
O oo

Br
1-2 1-3
Z=7A411-2(1g, 0.0041mol)ell iodo benzene(2.1g, 0.0102mol/sigma Aldrich) potassium carbonate(2.2g,

0.0163mol), dibenzo-18-crown-6(0.1g, 0.0004mol/sigma Aldrich), Copper(0.5g, 0.0081mol/sigma aldrich)
o bromobenzene 30ml1E Yl 150TolA 24A17F wwksle] wkgA AT Hkg T8 F WZbste] B0 0 MCol S8

g 3 AP AA (n-Hexane MC)sle] 7HA) 1-3S 1.3g(FE& 95%) 53+ T}, (m/2=322)
LC/NS: m/z= 3220 OW+1) ']

(4) Az 1-4: FkA 1-4 FA

| Br ;

O NaOBu-t, Pd2(dba)3 NH

O N TOL , ferrocene O O
H N

H
1-4

4-iodo-9H-carbazole(10g, 0.0341mol/sigma  aldrich)ol  NaOBu-t(4.8g, 0.0495mol/sigma  Aldrich),
Pd2(dba)3(1.6g,0.0017mol/P&H TECH), ferrocene(1.9g,0.0034mol/sigma Aldrich) © TOL 300mlS EaL 95T

A 12X 2 wgkste] WA Y. wkE FE S WZske] H0 ¢ MCel FiE]l § H A (n-Hexane :MC)ste] F
A 1-4%5 9.0g(5& 78%) 58Tt
LC/NS: m/z= 3380 Q1) ]

(5) Az 1-5: F7HA 1-5 34

Br

O CL,
1-4

FZHA 1-4(10g, 0.029mol)ell  Pd(0Ac)2(0.3g, 0.00145mol/sigma aldrich), DBU(8.8g, 0.058mol/sigma
aldrich), PCy3HBF4(1.1g, 0.0029mol/sigma aldrich)el] DMA 300mlE ¥ ir 150TCollA 48417t upksle] Wh-GA]Z

o 9 FE F WSt HO ¢ MColl FiE]l § A A A (n-Hexane MOt 5314 1-558 6.0g(5& 81%)
53kt

LC/MS: m/z= 257[ (i+1)']
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

SE5451 10-1550429

(6) Az 1-6: F3HA 1-6 FA

e
*

1-

I,
. Q

=74 1-3(10.0g, 0.031mol)ell F7+A 1-5(7.9g, 0.031mol), Pd(pph3)4 (1.8g, 0.0015mol/P&H TECH),
potassium carbonate(12.8g, 0.0935mol/sigma aldrich)oll TOL 400ml= ¥ i1 95ColA] 24A|7F HF-A T}, WHE-
T2 5 WAste] HO0 @ MCol FwE ¥ AYAA(n-Hexane (MOt FXHA 1-65 12.6g(F&  82%)

LC/MS: m/z= 498[ (+1)']

(D) Azl 1-7: s}3HE 1 34

@N O — @O

14

=74 1-6(10.0g, 0.020mol)el]l bromobenzene(3.1g, 0.020mol/sigma aldrich), Pd(pph3)4(1.2g, 0.001mol),
potassium carbonate(8.2g, 0.060mol)e]l TOL 250mlE 2L 95TCoA 24A)7F wkSAHTH, Wbe F8 & Yzhs)
o Hy0 : MColl 82 ¥ ZHAA(n-Hexane :MC)d}o] 3}3E 18 8.8g(5& 77%) 53T},

H-NMR (200MHz, CDCls): & ppm, 1H(7.63/D, 7.37/M, 8.12/D) 2H(7.45/M, 7.23/D) 3H(7.25/M, 7.33/M, 8.55/D,
7.94/D) 4H(7.50/D, 7.58/M)

LC/MS: m/z= 574[ i+1)']

Aol 20 3hehE 3

)

74

Br

KL 2 1)
0 Sy

ZHA 1-6(10.0g,0.020mo1 )| 9-(4-bromopheny! )-9-pheny1-9H-f luorene (7.9¢, 0.020mol/Z =4k
Pd(pph3)4(1.2g, 0.001mol), potassium carbonate(8.2g, 0.060mol)oll TOL 250ml= @i 95TCoA] 2417+ W&
ARG, ¥ 5 5T W7o HO0 ¢ MCl FiEE] ¥ ARAA (n-Hexane :MC)3te] shsteE 38 12.9¢ (7%
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[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]

SE5051 10-1550429

79%) 58k
H-NMR (200MHz, CDCl3):§& ppm, 1H(7.26/M, 7.45/M, 8.12/D, 7.63/D, 7.37/M, 7.33/M) 2H(7.50/D, 7.58/M,
7.87/D, 7.28/M, 7.38/M, 7.11/D, 7.55/D, 7.24/D) 3H (7.94/D, 8.55/D, 7.25/M) 4H(7.33/M, 7.23/D)

LC/MS: m/z= 814[ (H+1)']

A

Al 3: SHeHE 5

=2

(1) Az 3-1: F7HA] 5-1 §A

&3 A%

=74 1-3(10.0g,  0.031mol)oll  9H-carbazole-2,7-diyldiboronic  acid (9.5g, 0.037mol/Z=A)),
Pd(pph3)4(1.8g, 0.0015mol), potassium carbonate(12.8g, 0.0935mol)e] TOL 400mlE @il 95CoA 24A17F

REEAIZT. wkE TR § W@Zske] HoO o NMCel SEE F A AA (n-Hexane :MC)SFe] FAS-1S 12.6g(F&
82%) 53 A,
LC/MS: m/z= 497[ (1) ]

(2) Azxd 3-2 : 33 5 34

il 5-1(10.0g,0.020mo1 )l 9-bromo-9-pheny1-9H-f luorene (12.8g, 0.040mol/sigma  aldrich),
Pd(pph3)4(1.2g, 0.00lmol), potassium carbonate(8.2g, 0.060mol)ol TOL 250mlES ¥ 95T3°ﬂ1ﬂ 24X 7F Wk
ARG, e T8 T Y7t HO0 @ MCol FieE] & APAA (n-Hexane :MC)3te] 3H3tE 55 15.0g (&

84%) 53ttt
H-NMR (200MHz, CDCls):§& ppm, 1H(7.45/M, 7.63/D, 7.37/M, 7.23/D, 8.26/D, 6.80/D, 8.31/D, 8.00/D,

7.31/D, 7.20/D, 8.55/M, 7.94/D, 7.25/M) 2H(7.26/M, 7.50/D, 7.58/M) 4H(7.87/D, 7.11/D, 7.38/M, 7.28/M,
7.55/D) 5H(7.33/M)

LC/MS: m/z= 890[ (M+1) ]
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[0152]

[0153]
[0154]

[0155]

[0156]
[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

on
Ju

£3dl 10-1550429

A 4: sHeEE 6 $HA

(HO),B

BR 5o

Z7rA 5-1(10.0g, 0.020mol)oll  9-bromo-9-phenyl-9H-fluorene (12.8g, 0.040mol), Pd(pph3)4(1.2g,
0.001mol), potassium carbonate(8.2g, 0.060mol)e] TOL 250ml1S Y1 95TCo|A 241 7F WFS A Z T, WbS £8
T YJzkate] 1,0 0 MCOl FEe] T A AA (n-Hexane MC)3}e] 313E 62 14.4g(58& 82%) 5381},

H-NMR (200MHz, CDCly): & ppm, 1H(7.99/D, 7.94/D, 8.72/D, 7.45/M, 7.63/D, 7.37/M, 7.23/D, 7.51/D,
7.39/D, 7.25/D, 8.55/D, 7.82/D, 6.88/D) 2H(7.26/M, 7.58/M, 7.50/D) 4H(7.87/D, 7.38/M, 7.28/M, 7.55/D,
7.11/D) 5H(7.33/M)

LC/NS: m/z= 890[ (M+1)']

i3 Al

AN 5 33tE 7

ot

(1) Az 5-1: kA 7-1 §A

HoN hJ‘i!li
o8, “
o s
S s

Z7rA 1-3(10.0g, 0.03Imol)ol  9,9-dimethyl-9H-fluoren-2-amine (6.5g, 0.031mol/sigma aldrich),
Pd(pph3)4(1.8g, 0.0015mol), potassium carbonate(12.8g, 0.0935mol)ell TOL 300mlE ¥l 95ColA 2443k
HES AT, HbS F5 & WZbste] HO @ MCol 328 ¥ AW AA (n-Hexane :MC)3}e] 74 7-12 11.0g(5

& 79%) TSl
LC/NS: m/z= 451[ (i+1) ']

(2) Azxd 5-2: 33 7 34

71 T
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[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]
[0174]

[0175]

[0176]
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=74 7-1(10.0g, 0.022mol)oll bromobenzene(3.8g, 0.024mol), Pd(pph3)4 (1.3g, 0.0011mol), potassium
carbonate(9.1g, 0.066mol)ol] TOL 400ml1ES Y il 95CoA 24A17F vk A AT, ¥bS Z£8 & YZhste] HO @ MC

of Z&7 & AHAA (n-Hexane :MC)3le] & 72 9.3g(5S 80%) F535F3tt.
H-NMR (200MHz, CDCls): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 6.58/D, 8.55/D, 7.25/M,
6.81/M, 7.33/M, 7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 7.94/D) 2H(7.50/D, 7.58/M, 6.63/D, 7.20/M,
1.72/S)
LOMNS: m/z= 527[ (1))

Lxg

AN 6: 33HE 8

ot

A
)

A 7-1(10.0g, 0.022mol)e] 2-bromonaphthalene(5.0g, 0.024mol/sigma aldrich), Pd(pph3)4(1.3g,
0.0011mol), potassium carbonate(9.1g, 0.066mol)ell TOL 400mlE Y1 95Tol|A] 24X 7F WA Z T, w-e &

S W7ste] H0 @ MCel T#2 ¥ A7 4 A|(n-Hexane MC)O}‘# shite 85 10.0g(+& 79%) St

7-1

H-NMR (200MHz, CDCl3): & ppm, 1H(7.50/M, 7.45/M, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 7.55/D, 7.28/

M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 7.49/D, 7.84/D, 7.88/D, 7.36/M, 7.77/D, 7.74/S, 8.55/D,
7.25/M, 7.33/M, 7.94/D) 2H (7.50/D, 1.72/S, 7.58/M)

LC/NS: m/z= 577[(M+1)']

7-1

A 7-1(10.0g, 0.022mol)el 4-bromobiphenyl (5.6g, 0.024mol), Pd(pph3)4(1.3g, 0.0011mol),
potassium carbonate(9.1g, 0.066mol)el]l TOL 400mlES YL 95ColA 24A17F ¥k A Z k., w2 8 & Wzt

sk Ho0 : MColl S48 & A=A Al (n-Hexane :MC)3ted 3}E 95 10.6g(+& 82%) 53T},

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.75/S, 7.55/D, 7.28/M, 7.38/M, 7.87/

D, 7.62/D, 6.58/D, 7.41/M, 7.25/M, 8.55/D, 7.33/M, 7.94/D) 2H (7.58/M, 7.50/D, 7.51/M,
1.72/S, 7.52/D, 7.54/D) 3H(6.69/D )

LC/NS: m/z= 603[ (M+1)']
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[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

SE5451 10-1550429

A 8: stetE 11 g

-1 11

A 7-1(10.0g, 0.022mol)ell  1,3-bromoterphenyl (7.4g, 0.024mol), Pd(pph3)4(1.3g, 0.001lmol),
potassium carbonate(9.1g, 0.066mol)o] TOL 400mlE Wil 95ColA 24A13F WH-SAI AT WS T3 & Yzt
sl Hy0 : MCOl S82 § AP G A (n-Hexane :MC)3F 3H5HE 118 10.6g(5& 71%) 53Tt

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.75/S, 7.62/D, 7.87/D, 7.38/M, 7.28/

M, 7.55/D, 6.58/D, 7.70/S, 7.41/M, 7.57/M, 7.25/M, 8.55/D, 7.33/M, 7.94/D) 2H(1.72/S,
7.51/M, 7.52/D, 7.48/D, 7.58/M, 7.50/D, 7.54/D) 3H(6.69/D)

LC/NS: m/z= 6790 (M+1)']

A 9: 3EE 12

ot

14

12

XAl 7-1(10.0g, 0.022mol)el  1,4-bromoterphenyl (7.4g, 0.024mol), Pd(pph3)4(1.3g, 0.001lmol),
potassium carbonate(9.1g, 0.066mol)o] TOL 400mlZ Wi 95ColA 24A17F WH-SA AT, ®v-$ ZF3 3 Yzt

3lo] H0 @ MColl =87 & AM A A (n-Hexane :MC)3}e] 31E 122 10.9g(5&  72%) FS3F%th.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 7.41/M, 6.99/D, 7.12/M, 6.75/S, 7.55/D, 7.28/M, 7.38/

M, 7.87/D, 7.62/D, 6.58/D, 8.55/D, 7.33/M, 7.94/D) 2H(7.51/M, 7.52/D, 1.72/S, 7.58/M,
7.50/D, 7.54/D) 3H(6.69/D) 5H(7.25/D)

LC/MS: m/z= 6791 (+1)']

Ao 100 3pehE 15§44
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

SE5451 10-1550429

(1) Az 10-1: =24 15-1 A

»
¢

122 Br
15-1

=744 1-2(1g, 0.0041mol)el 2-iodonaphthalene(2.6g, 0.0102mol/sigma Aldrich) potassium carbonate(2.2g,
0.0163mol), dibenzo-18-crown-6(0.1g, 0.0004mol), Copper(0.5g, 0.0081mol)e] bromobenzene 30mlES E il

1501CA 24413F anpkate] WA ZTh W TR F WAl KO ¢ Meel SR F AHHA (n-Hexane HC)
sko] F7hA) 15-12 1.5¢(F& 95%) +5331ct.
LC/NS: m/z= 373[ Q1))

(2) Az 10-2: Z7HA 15-2 34

152

3 15-1(10.0g, 0.027mol)el  9,9-dimethyl-9H-fluoren—2-amine (6.5g, 0.03Imol), Pd(pph3)4(1.6g,
0.0013mol), potassium carbonate(11.1g, 0.081mol)oll TOL 300ml= ¥ il 95TColA 24A1ZF HFSA AT, ¥H-8 &
2 % Jzksle] Ho : NColl 88 F AR AA(n-Hexane MC)dFe] 7+ 15-22 11.2g(58 83%) F538FATh.

LC/MS: m/z= 501[ (i+1)']

(3) Azxd 10-3: 3}stE 15 HA

o 2!
/j Y B o
9 9

15-2 O 15 Q

=7+l 15-2(10.0g, 0.020mol)ell bromobenzene(3.5g, 0.022mol), Pd(pph3)4 (1.2g, 0.001mol), potassium
carbonate(8.3g, 0.060mol)ol TOL 400mlES ¥ il 95TCoA 24A17F vk A AT, ¥bS Z£8 & WyZhste] HO @ MC

of %7 ¥ APAA (n-Hexane :MC)3to] 3}FE7S 9.32(5H& 80%) 53T},

o

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.83/D, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 7.36/D, 7.94/D, 7.33/M,

7.25/M, 6.81/M, 8.55/D, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.55/M, 7.28/M) 2H(7.59/M, 7.20/M, 1.72/S,
6.63/D) 3H(8.00/D)

LC/MS: m/z= 564[ (i+1)']
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

SE5451 10-1550429

Ao 11: 5HebE 16 944

o % slet
‘N/ . + N@/
'4!!> . i ‘4!!> Br {!il} S *‘!!} L ] N<I!s}

(2
152 O 15 ‘O

A 15-2(10.0g, 0.022mol)ell 2-bromonaphthalene(5.0g, 0.024mol/sigma aldrich), Pd(pph3)4(1.3g,
0.0011mol), potassium carbonate(9.1g, 0.066mol)ell TOL 400mlE Y 95Tol|A] 24X 7F WA Z T, w-e &

5?%44@&03Mﬂ61:5?§3WﬂmﬂwmeMO&ﬂﬂ‘%lﬁLw0g & 79%) FEsIT

H-NMR (200MHz, CDCls):§& ppm, 1H(7.36/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.83/S, 6.99/D, 7.12/M,

6.69/D, 6.75/D, 7.74/S, 7.77/D, 7.50/M, 7.36/M, 7.88/D, 7.84/D, 7.49/D, 6.58/D, 7.62/D, 7.87/D,
7.55/D, 7.28/M, 7.38/M) 2H(7.59/M, 1.72/S) 3H(8.00/D)

LC/MS: m/z= 627[ (i+1)']

N/\]oﬂ 12: §},6LE' z;;jl/\g

=744 15-2(10.0g, 0.022mol)ell 4-bromobiphenyl(5.6g, 0.024mol), Pd(pph3)4 (1.3g, 0.001lmol), potassium
carbonate(9.1g, 0.066mol)oll TOL 400mlE Y il 95Tol A 24A17F WESA| AT, whe F8 & Wz}3dle] HO : MC

of &g & AP AA (n-Hexane :MC)3te] 3FHE 172 10.6g(F& 82%) 4531t}
H-NMR (200MHz, CDCl;): & ppm, 1H(7.36/D, 7.83/S, 6.99/D, 7.12/M, 6.75/S, 7.94/D, 7.33/M, 7.25/M,

8.55/D, 7.41/M, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M, 7.55/M) 2H(7.59/M, 1.72/S, 7.51/M, 7.52/D,
7.54/D) 3H(8.00/D, 6.69/D)

LC/MS: m/z= 653[ (+1)']

/\1}\]@] 13: §]_5LU z;—ﬂL/\é

(1) Azze] 13-1: Z7HA] 23-1 A

Z7HA] 1-3(10.0g, 0.031mol)el Ammonia(0.5g, 0.031mol), Pd(pph3)4 (1.8g, 0.0015mol), potassium
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[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

carbonate(12.8g, 0.0935mol)ol TOL 200m1 S QL 95ColA] 247 ¥k-gA 7Tk, Wh3 F8 F W¥zhsle] H0 @ MC
of 8] ¥ A (n-Hexane MCO)3F] F7HA] 23-12 7.1g(58 88%) 5533t}

LC/MS: m/z= 259 (i+1)']

(2) Alzd 13-2: F3HA] 23-2 A

Z7rA] 23-1(10.0g, 0.039mol)oll  3-bromo-9,9-diphenyl-9H-fluorene (15.5g, 0.040mol/sigma aldrich),
Pd(pph3)4(2.3g, 0. 002m01) potassium carbonate(16.1g, 0.117mol)oll TOL 500mlES @i 95ColA 24417+ HH-2-
AT, v 85 & Wzbste] H0 0 MCol S¥E T AP A A (n-Hexane :MC)3Fe] FTIHA] 23-25 18.2g (%

81%) 53Tt
LC/MS: m/z= 5750 (M+1)']

(3) Alxd] 13-3: 33tE 23 A

=74 23-2(10.0g, 0.017mol)ell bromobenzene(2.7g, 0.017mol), Pd(pph3)4(0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.05Imol)ell TOL 250mlE YiL 95CelA 24A17F Wk A ZTH ¥k F8 5 Wzbsto] H0 @ MC

of %2 F AGAA (n-Hexane MCO)FHe] SFE 239 8.9g(F& 81%) F53H31c}.
H-NMR (200MHz, CDCLy):& ppm, 1H(7.94/D, 7.20/M, 6.63/D, 8.55/D, 7.25/M, 6.81/M, 7.20/M, 6.63/D,

6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M, 7.55/D, 7.26/M, 6.75/D, 6.69/M, 7.33/D, 7.12/M, 7.26/M,
6.99/D, 7.12/M) 2H(7.58/M, 7.50/D, 7.11/D, 7.33/M)

LC/MS: m/z= 671[ (1)
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

SE5451 10-1550429

Al 14: SHeHE 24 944

XAl 23-2(10.0g, 0.017mol)el 2-bromonaphthalene (3.5g, 0.017mol), Pd(pph3)4(0.9g, 0.0008mol),
potassium carbonate(7.0g, 0.05Imol)el]l TOL 250mlS 2l 95TCoA 24A)7F whS-AFHT, Wke F8 & Yzhs)

o] Hy0 : MColl &3 & AYAA (n-Hexane :MC)3le] 3&E 24 9.8g(F% 82%) 53T},

H-NMR (200MHz, CDClz):§& ppm, 1H(7.94/D, 6.99/D, 7.12/M, 7.33/D, 6.69/M, 6.75/D, 7.49/D, 8.45/D,

7.84/M, 7.25/M, 7.83/D, 7.36/M, 7.50/M, 7.77/D, 7.74/D, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M,
7.55/D) 2H(7.58/M, 7.50/D, 7.26/M) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 701[ O1+1)'T

Aol 150 3hghe 25 ¢4

ar
o VY T8 o8
xn2 N\ ) )

Z7HA 23-2(10.0g, 0.017mol)oll 4-bromobiphenyl(4.0g, 0.017mol), Pd(pph3)4 (0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.051mol)ol] TOL 250ml1E Y il 95CoA 24A17F vk AT, ¥kS Z£8 & YyZhkste] HO @ MC

o \
Q5 O~ 17
OO O'n

of i ¥ AFAA(n-Hexane :MC)3ld 8}3E 255 10.3g(5& 83%) F-53F3Tt).
H-NMR (200MHz, CDCls): & ppm, 1H(7.45/M, 7.94/D, 6.99/D, 7.12/M, 7.25/M, 7.54/M, 8.55/D, 7.41/M,

7.54/D, 7.33/D, 6.69/D, 6.58/D, 7.62/D, 7.87/D, 6.75/D, 7.38/M, 7.28/M, 7.55/D) 2H(7.58/M, 7.50/D,
6.69/D, 7.52/D, 7.51/M, 7.26/M) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 727[ Q1)

Aol 16: 3FetE 29 94
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[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

SE5451 10-1550429

(1) Azel 16-1: Z7HA] 29-1 A

)
es AU e d

29-1
15-1

=74 15-1(10.0g, 0.027mol)e] Ammonia(0.4g, 0.027mol), Pd(pph3)4 (1.6g, 00014m01), potassium
carbonate(11.1g, 0.08Imol)ol TOL 200mlE YL 95CoA] 2A17F wh-eAI T, WkE ZF8 = Wzhslo] HO @ MC

of Z&7 & AAAA (n-Hexane :MC)3le] T7HA 29-12 7.1g(F& 85%) S5-3It}

LC/MS: m/z= 309 (+1)']

(2) Azl 16-2: Z7HA] 29-2 A

()

N

& :

e qn O
o380 8B

2941 O

29-2

Z7HA 29-1(10.0g, 0.032mol)ell 3-bromo-9,9-diphenyl-9H-fluorene (12.4g, 0.032mol), Pd(pph3)4(1.8g,
0.0016mol), potassium carbonate(13.2g, 0.096mol)o] TOL 400mlS il 95Col|A] 24A)17F wh-SA| 7T}, wh-g =
2 3 Q7hste] HO : MCol 228 3 AAAA (n-Hexane :MC)dFe] 714 29-28 16.2g(5& 81%) FE35iT).
LC/MS: m/z= 625[ (i+1)']

(3) Azxd 16-3: 3}3tE 29 sHA

Z7HA] 29-2(10.0g, 0.016mol)el] bromobenzene(2.7g, 0.016mol), Pd(pph3)4 (0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.048mol)ol] TOL 250m1ZS @il 95ColA 24A17F WAz T, g F8 5 Wzbslo] H0 @ MC

of F&d ¥ HAH A (n-Hexane :MC)3lo] H3HE 295 9.2g(F4 81%) F533tt.
H-NMR (200MHz, CDCls): & ppm, 1H(7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 6.75/D, 6.69/M,

7.33/D, 7.12/M, 6.99/D, 7.83/S, 7.36/D, 7.94/D, 7.25/M, 6.81/M, 8.55/D) 2H(7.26/M, 7.59/M, 6.63/D,
7.20/M) 3H(8.00/D) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 701[ Q1) ]
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[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

SE5451 10-1550429

Al 17: 3FebE 30 94

A 29-2(10.0g, 0.016mol)oll 2-bromonaphthalene (3.3g, 0.016mol), Pd(pph3)4(0.9g, 0.0008mol),
potassium carbonate(7.0g, 0.048mol)oll TOL 250mlZ @il 95TolA 24A1%F WA 7T, Whe 8 5 Wyzhs)
o] H0 @ NMCell Zi2] ¥ A- Al (n-Hexane :MC)te] 3tE 30 10.1g(F& 84%) =331 T.

H-NMR (200MHz, CDCls):§& ppm, 1H(7.36/D, 7.94/D, 7.83/S, 6.99/D, 7.12/M, 7.33/D, 6.69/M, 6.75/D,

7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 7.74/S, 7.77/D, 7.50/M, 7.36/M, 7.88/D, 7.25/D,
7.84/M, 8.55/D, 7.49/D) 2H(7.59/M, 7.26/M) 3H(8.00/D) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 751[ Qi+1)']

Aol 18: shetE 31 94

ZZHA 29-2(10.0g, 0.016mol)oll 4-bromobiphenyl(3.7g, 0.016mol), Pd(pph3)4(0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.048mol)ol] TOL 250ml1E Y il 95CoA 24A17F vk AT, ¥bS Z£8 & WyZhste] HO @ MC

of &Y ¥ AHAGA(n-Hexane :MC)3le] &3 31& 9.6g(F5 79%) TS5t
H-NMR (200MHz, CDCl3): & ppm, 1H(7.36/D, 7.94/D, 7.83/S, 6.99/D, 7.12/M, 6.75/D, 7.55/D, 7.28/M,

7.38/M, 7.87/D, 7.62/D, 6.58/D, 8.55/D, 7.25/D, 7.41/M) 2H(7.59/M, 7.52/D, 7.51/M, 7.54/D, 7.26/M)
3H(8.00/D, 6.69/D) 4H(7.11/D, 7.33/M)

LC/NS: m/z= 7770 (W+1)']

Ao 19: 3hetE 35 4
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[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]

[0269]

[0270]
[0271]

[0272]

SE5451 10-1550429

(1) A=z 19-1: =3hA] 35-1 §A

&
O S0 i
* . — Yoo

ZZHA) 23-1(10.0g, 0.039mol)el] 2-bromotriphenylene(12.0g, 0.040mol/sigma aldrich), Pd(pph3)4(2.3g,
0.002mol), potassium carbonate(16.1g, 0.117mol)ol TOL 500m1=S @il 95CoA 24A17F wHSA|ZT), w9HS =
2 5 348 H0 o NCel FRE % @%@ﬂmﬂamw.wn&ﬂ FA 35-1% 18.22 (58 83%)

FEST.

LC/MS: m/z= 485[ (+1)']

(2) Az 19-2: 313+E 35 3HA

=74 35-1(10.0g, 0.021mol)°ll bromobenzene(3.3g, 0.02Imol), Pd(pph3)4(1.2g, 0.00lmol), potassium
carbonate(8.6g, 0.063mol)el TOL 300mlES Y 95ColA 24A17F ¥+ A HTE, HEE Z2 3 Wzbsle] HO @ MC

o &g ¥ AHPAA (n-Hexane :MC)3Fe] 3138 355 9.8g(F& 83%) F53HTt.

H-NMR (200MHz, CDCls):& ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 7.02/D, 7.87/D, 8.13/D, 8.55/D,
6.81/M, 7.25/M, 7.33/M, 7.94/D) 2H(8.93/D, 7.88/D, 7.82/M, 8.12/D, 6.63/D, 7.20/M, 7.58/M, 7.50/D)
LC/NS: m/z= 561[ (1)

Al }\] aﬂ 20: §]_5LU z;sﬂL/\é

@ o 1 &
o -0 0,0
. O &

=74 35-1(10.0g, 0.021mol)oll 2-bromonaphthalene (4.3g, 0.021mol), Pd(pph3)4(1.2g, 0.00lmol),
potassium carbonate(8.6g, 0.063mol)e] TOL 300mlE 21 95TolA] 24X 7F ¥h-S A ZTh. w-e 28 & Yzts}
o] B0 : MColl T2 & AHAA (n-Hexane :MC)3}e] 3H3HE 362 10.3g(5& 80%) 4531 th.

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 7.02/D, 7.94/D, 7.33/M, 7.25/M,

7.49/D, 8.55/D, 7.84/D, 7.88/D, 7.36/M, 7.87/D, 7.50/M, 7.77/D, 7.74/S, 8.13/D) 2H(8.12/D, 7.82/M,
7.88/M, 8.93/D, 7.50/D, 7.58/M)
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

LC/NS: m/z= 611[(+1) ]

2o o] AA|de) A 2ol ofol= ofEfje}l T},

NPB: N,N'-Bis(naphthalen-1-y1)-N,N'-bis(phenyl)benzidine

Ir(ppy)s: Iridium, tris(2-phenylpyidine)

Balg: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

Algs: tris(8-quinolinolato)—-aluminium(III)

CBP: (4,4-N,N-dicarbazole)biphenyl

12 9o = 18 =Zale] 120me] ATFEESS

7 S
Ir(ppy)ss& E=HER 3o TFE5E vl go| 997 H%=F Ir(ppy)ss =33}

A e 2 WA 20
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olal, 7] AAAAA 1 WA 2094 AFpH|aLe] 1o whel AlxE fF71RASF AR EAS Al A3E 5t

7] % 1 o JehRAL.

X 1
AFFEAR T5 AV W g & AT CIE(x, v)
(at _1000cd/m) (cd/A)
2 A A 1 setE 1 6.1 25 0.33, 0.64
2R A E2 33 = 3 .9 24 0.33, 0.63
2R A E3 3= 5 6.0 26 0.33, 0.63
2R A G4 3= 6 6.1 25 0.33, 0.63
2 A Al A5 33E 7 6.1 26 0.33, 0.63
2 A A 6 3}5tE 8 5.9 25 0.33, 0.63
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2R A H7 3= 9 6.0 25 0.33, 0.63

2R A 8 33E 11 6.0 25 0.33, 0.64

2AA A A9 33 12 5.7 26 0.33, 0.63

A2 Al <10 3135 15 6.0 26 0.33, 0.63

A2 A ¢ 3135 16 6.1 25 0.33, 0.63

2R A E12 33t 17 6.2 26 0.33, 0.64

2R A 413 3}lstE 23 5.9 25 0.33, 0.63

2R A 614 3stE 24 6.1 25 0.33, 0.63

A2 A 915 335 25 6.1 25 0.33, 0.63

A2 A 16 33 29 6.2 26 0.33, 0.63

2 A A 17 33 30 6.0 25 0.33, 0.64

2R A 418 3lstE 31 6.1 22 0.33, 0.63

2R A 419 33tE 35 5.8 26 0.33, 0.63

A2 A] )20 33 = 36 6.0 25 0.33, 0.63

2 A a1 NPB 6.5 19 0.33, 0.63
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