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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
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W odgel f AL FIARZAE 4V o] ARFE RE FE, FF, ANAEY BFE

= =
ole] EI}ES AT & k. FAFoEE 5 Au e Cul, IT0(Q1F 4 AtstE), Sn0, ¥ Zn09} &2

AAEF A 55 ARRA S 4oV vivke] ddE e 25, =, A7 AEA FFE
olel Fies AHEE 4 k. A SRS, Na, NaK @5, 24, vk, ‘j/]ff dF @, JF,
# g9, 47 $us 5 5 A oleldl, EFvE/A0,, &FVE/AE, wvE/S

E e #/F B AR & Qrh. SFBEY FAE 10 WA 200 7 wkeha stk

o b

71 BL &zke] g a s wol7] falAe s ol W= vt EAE 109 oo FRIAES M=
ol nigAsith, A5 AEATE vt s A= 9 Q/m olstelth. A9 T 10nm WA Im, Rt
vgrA s A= 10 UlA] 400nm o]th. ol M=e 3EA 7S E(CW), = A 7|45 2HPW) 5o 71dTE
W EE 2HEHEHE S8t A A5 AsE wte s ggste] Axd 4 Q.

%To}:} %é_] = %E, =270 g’l l

A S0 R ARREAY Ee B A {UHARGAAE e dedow yesie] AEE 4 )
A T EA7A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD), N,N'-tjsld-N,N'-t](3-wl€=d)-4,4'-tJo}m] =8| = I (TPD), N,N'-tjsd-N,N'-tji}
Sel-4 4'-v)obu]enl s, NNN'N' -l Eeb-p-E2-4 4 -tlohu]mnlwd, NN N'N'-HlEesd-4,4' -r]opv]
Hl#Hd, 29(11)1,10,15,20-d| E}u| d-21H,230- 29 9 53 22 EI U (porphyrin)SHHE FEA4, T3 E&
Sl s 3xfolrl & ZAS = A, 1, 1-9] & (4-t-p-EE ot Al D) A ZF 24
NN N-EZ(p-Ed)oldl, 4, 4", 4'-EA[N-(3-HEzd)-N-Fdelr ] Eg]sdolvlz} 2 EolHolql
TA, N-ddzrEuE B ZEnjdrtantEs 28 t2uE §EA, Fad ZERAeld, FE|ZEEA ol
2o zaR Aol FEA, AEMAE ofnl A, dlolWlAgMAl FEA, WS Abgolwly ~EE oyl
stgEe A, 2 AT 55 5 F A

A =% EZZ A diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-tjo}d AE

s
A (PyPySPyPy), HZF 2 gv|olE|l= 3}&&(PF-6P), Octasubstituted cyclooctatetraene 3= (C0Ts)S & &
o) 1;}

= ERY] fVIRAEG LA A, AAF FT, AR wES, AT aET R AT THTS V9 s
9] st oo FHE TR 9d Fow FAHAY, EE 4T AFE, dold THY FF}ES FH3)
T E For FAE F dd

LFAREA S S0 S FFAR, FESNA, oA Ah, f7] AdHCH R 9 248 Aks =

F A, FAXOERE, JMEA FFE, E2FSAPo|uAl SFE, FEA X2ASALlE SEE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), SHEZHA, #HGE-D, Id, A4, HZd, Zz2d, 20 L FAYyzg=d 22 Zolz2v}

g 33tE, FAHAdY 22 SFuddd FE, 1,4-9]2 C-vE=gE)mwlAl, 1, 4-v]=d-vd = ) wAl,
1,4-0]2=(4-wd-5-gd-2-SAREE)WlAl, 1,4-8] =5~ d-2-SAREE )W, 2,5-H] 2~ (5-t-FE-2-H = 5A%
A)rtol o, 1,4-t¥d-1,3-FEltd, 1,6-t)0€-1,3,5-8A EF N, 1,14, 4-H Egtel -1, 3-FElr] <y} e
Aol AdolE, S % Aol F&AA, Fekd M, dAoheddv g A4, tAohedd
dArtol o gk A EZEjwel A ETHAl i, AR A4 FhE2RAHYE A4 AJdd AL S

as, 1_ T ’
AR ShetE, 2"l f A, 29R ﬂ%%, SAtelE #dte 8 & 4 Atk

v oakne) §7] BL 248 TSR 2 3o AF 32, 2% 59wt A2gs g 3AE PP i
s FANTIAL, 7 FolA ALgHE ARE g3t ART & Atk oF 2AF el taMe
59 Ase glor, Ame] 540 ue o) HEld 4 9o, BE 2m WA 5,000l WA A%
g 5 gly,

Bowge o fo1AANYaA g SRS A Sy skl 94W 4 Qon, w4y Tl 7t



[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

on
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Askar, AE(pin hole)o]l A8 Y= dde Wepow folsiA €& 5 A= el At

o5, AAelE Fato] B el wE FAAALFLAE H3E
PHE B PALoR dgad, 2y ot dqAs

o, AAAE Bt ¥ wwel W fIAALFLAE HFE o 2
PHE B PAMoR dgach, 2y ol dAE S8 2o ool oste] & Wyl Wl HEEE

Ao 10 sgtE 19] 944

(1) Az 1-1 @ Z7HA 1-1 34

F F Br
Br F

1-1

1-bromo-3-f luoro—2-iodobenzene (10g, 0.0332mol/TCI: ¥ ¥ )S diethyl ether 100ml o] =91 & -75C

o] n-butyllithium (2.5g, 0.0398mol/tHAAs}t=:thstel=)S 3] A3H(dropping)dte] 24137t &<t mwksho),

Copper (I1) bromlde (44g, 0.199mol/thAst= et Tl=r) S HH3] H3let & 25CE 523t 12A|17F WESA| A
w
<

o}, WS $85 3 53} Ethyl acetateE WHS £u® W 7St #7158 #5319 5% & nlHexanes
-20°C W7ste] AR F duate] F7HA 1-19 8.5¢ (58 TAR)FESFGTE. OIS m/z=345.88 [(HH)'])

(2) Az 1-2 @ F3HA 1-2 A

0
/_}—OEt

F Br F S

(4 i (O
_|_ —_—
HS/\)LOEt
Br F S F
Et0~<_/
1-1 oL .

=74 1-1 (10g, 0.0287mol), ethyl 3-mercaptopropanoate (4.2g, 0.0315mol), Z=w] Pd2(dba)3 (1.3g,
0.00143mol/F ol o] X €| = ; thetl =), E7+= Xantphos (0.8g, 0.00143mol:Z=r), Base K,C0; (7.9g,
0.0574mol)& 1,4-dioxane 100mlel YW 91 & 110CE F23ko] 1547 FoF WA Y, Wk 8 F &
7} methylene chlorideE ¥WH§ |ul® WF I8t f715S &5 5% ¥ Z9H A (n-Hexane

methylene chloride)dte] Z7HAl 1-28 12.2g (58 MBS, (MS m/z=454.11 [(HD'])

(3) Axe] 1-3 : 3k 1-3 A

@]
OEt
H

F S F S
S F S F

H/
to
O 12
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

SEE46] 10-1468493

ZHA 1-2 (10g, 0.0219mol), potassium tert-butoxide (5.8g, 0.0525mol)<} THF 100mlS YL AF-2o]A 14]
HES A AT, WS 38 % 53 methylene chloride®E WS &0 7HE H7lste f7]|5S FE3Y9 5%
=

Z+4l A Al (n-Hexane : methylene chloride)d}e] F7Ha 1-3S 5.1g (F&: 9105535 HF. (MS m/z=254

P 5L ol

[+ 1)

~

(4) Az 1-4 : 313+ 1 34

,H
5 F S
H
1-3 1
S 7HA] 1-3 (10g, 0.0393mol), cesium carbonate (31.9g, 0.0982mol:thA3a=:thahdl=) 2} DMSO 250mlS @il
150C® s2ato] SARE gt whgAZY. g T8 F =3 ethyl acetate® Whg &ni% whg H7lksto]
715E F=E5t 5 § 29 AA(heptane)dt] = 18 7.3z (& TH)FSFAT. (MS m/z=213.99

[OHD'T)

Ao 20 s3HE 109] A

(1) Az 2-1 @ Z7HA 2-1 34

S S
— 5
S S

1 2-1

3}3HE 1(10g, 0.0287mol)<= methylene chloride(100ml)el 2o =<1 & bromine (9.1g, 0.0574mol)S A
Qo] oAl 1A wak BRSAIAT, RS T8 BS BRS &WlEF v HUbSt wnk & /1S F

3lo] =% 5 Z+¥ A (n-Hexane : methylene chloride)dte] Z7HA 2-18 5.3g (5&:50%) 5539tk (MS

e ot

Do

m/7=369.81 [(HD)'])

(2) Az 2-2 : 3}%E 10 34

=24 2-1 (10g, 0.0268 mol), 4-bromodibenzolb,d]thiophene (16.9g, 0.0643 mol), Copper(II) (0.1 g,
0.00134 mol), Potassium fluoride (3.1 g, 0.0536 mol)¥}  DMSO 130mlE YL 130CoA uwHs}o]
HSAIZATH BbS 8 B4ete] SRTE Y FE9te] 28 A A (n-Hexane : methylene chloride)ste] &
& 105 10.8 g (& 70%) 753

HNMR(200MHz, CDC13): & ppm, 2H(8.20/D, 7.58/M, 8.41/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D) 4H(7.81/S)

NS m/2=577.79 [(M+)']
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

SEE46] 10-1468493

Ao 3: shetE 119 oA

BrBr e N—{: :)—B OH
= { }2
2_1

P O

)jw Vel
=N
14
=34 2-1 (10g, 0.0268 mol), 4-(2-phenyl-1H-benzold]imidazol-1-yl)phenylboronic acid (16.8 g, 0.0536
mol)< THFl ¥ Pd(pph)4 (0.9 g, 0.0008mol/I]<lefo] X E|=), NaOH(3.2 g, 0.0804 mol/thg3}=:djsidl

TS 93 Ah sA 2413 3R whksle] BESAHT WS £33 F gEEREducs & T Ayt 2d
AA(MC:n-Hex)d}o] 3% 115 17.1g (F8&: 85%) 553 t).

\

HNMR(200MHz, CDC13): & ppm, 2H(8.56/D, 7.59/D, 7.41/M) 4H(7.51/M, 8.28/D, 7.68/D, 7.22/M, 7.79/D,
7.81/S)

NS m/2=749.93 [(M+1)']

Al 4: Bgte 179 §HA]

. M M . M
v, N i
—MN —MN M
S Sy S
17

2-1

XA 2-1 (10 g, 0.0268 mol), 2,4-diphenyl-1,3,5-triazine (12.5 g, 0.0536 mol), Copper(II) (0.8 g,
0.0134 mol), Sodium hydride(1.3 g, 0.0536 mol)o] n-Hexanes g% 200ml 2L 12417+ o]AF A4 &loA myk

sto] HESAIFH T, RES E3HEd & vEbS fviEF vhE HUbste & & 4§ AAI(HAtimethylene chlorid
e)std 3= 178 10.8 g (& 60%) TS5

HNMR(200MHz, CDC13): & ppm, 4H(7.41/M, 7.81/S) 8H(8.28/D, 7.51/M)

NS m/z=675.81 [(M+H) ]
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[0135]

[0136]
[0137]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

SEE6] 10-1468493

Ao 5: 3h3tE 229 A

S
= _
s Iilll:;ii!!FP—B{OH}g

2-1

ZZHA] 2-1(10g, 0.0268 mol), 9-phenyl-9H-carbazol-2-ylboronic acid (15.3 g, 0.0536 mol)S THFe] YL
Pd(pph)4 (0.9 g, 0.0008mol), NaOH(3.2 g, 0.0804 mol)S ¥ @A 3lolA 247 FF wuksle] W-gA 7T}
W T8 $ dERadaes & $ A7 Z29AAC n-Hex) st SHEHE 225 16.4g (58 88%) TS5}
P

HNMR(200MHz, CDCI13): & ppm, 2H(7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.18/D, 7.79/D, 7.62/D) 4H
(7.81/S, 7.50/D, 7.58/M)

NS m/2=695.88 [(M+)']

Al 6 2 3§he 279 A

=24 2-1 (10g, 0.0268 mol), 4-bromodibenzolb,d]thiophene (19.7g, 0.0536 mol), Copper(II) (0.1 g,
0.00134 mol), Potassium fluoride (3.1 g, 0.0536 mol)¥} DMSO 150m1S ¥l 130TolA nwksly
HEEAIZAY, whg T8 F W7 8o SHTE ¥Ya 55k 2% YA (n-Hexane : methylene chloride)3d}te]

S3HE 278 14.8 g (8 70%) 5539t}
HNMR(200MHz, CDCI3) & ppm, 1H (7.55/S,8.00/S) 4H(7.81/S, 8.45/D, 7.52/M, 7.98/D, 7.50/M)

MS m/2=790.08 [(M+)']

Ao 7 S§HE 28] A

: Q0

21

=24 2-1 (10g, 0.0268 mol), 9-(3-bromophenyl)-9-phenyl-9H-fluorene (21.2g, 0.0536 mol), Copper(II)
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[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

SEE6] 10-1468493

k

(0.1 g, 0.00134 mol), Potassium fluoride (3.1 g, 0.0536 mol)Z} DMSO 130ml-& ¥ 130TColA] 1Rkt
3}

SAZT. e =8 T Y7t slo] F=HFE Y 58] 24 A (n-Hexane : methylene chloride)d}

FE 289 17.2 g (58: T6%)FE81QT}

ol
ol
HNMR(200MHz, CDC13): & ppm, 2H(7.79/S, 7.07/D, 7.26/M, 7.39/M) 4H (7.11/D, 7.81/S, 7.28/M, 7.38/M,

7.87/D, 7.55/D) 6H(7.33/M)

NS m/z=846.10 [(M+H) ]

Ao 8 ¢ sHetE 34 A

(1) Az 8-1 : F3HA] 8-1 4

s Br. S Br
D - w0 — 58S
S Br S Br

1 8-1

35S 1(10g, 0.0287mol)S methylene chloride(100ml)ol ¥o] &<l ¥ bromine (18.2g, 0.114mol)& A3
Yol Ao A7 wwkele] whSAIF T, S FH T waterE WS SuiE wHEF HUlsle] wdk & §7)
5 FEs8te] 5% F 73 HAl(n-Hexane : methylene chloride)dte] F7HAl 8-1& 3.8g (& 250534

th. (NS m/z=525.63 [Q+H)'1)

(2) Az 8-2 : 3}3HE 34 1A

B

Br g r (HO).B
. “O .
Br " Br

8-1

ZZHA 8-1(10g, 0.0188 mol), biphenyl-4-ylboronic acid (15.3 g, 0.0752 mol)S THF 200mloll Yair
Pd(pph)4 (0.6 g, 0.000564mol), NaOH(3 g, 0.0752 mol)S Wi A oA 2417 SF awtale] WH-3A|Z ).
s 3 ¥ fgEEdeez & 5 Ayt ZHAAOC: n-Hex)dte] 885 345 10.8g (& 70%) 553}
Rt

HNMR(200MHz.CDC13): & ppm, 2H(7.75/S) 4H(7.41/M) 8H(7.52/D. 7.51/D) 16H (7.25/D)
NS m/2=822.07 [(M+H) ]

Ao 9 ¢ sHetE 44 GA

(1) Azxd 9-1 : F7HA 9-1 A4

S S
N —aty
S S

1 9-1

3}gHE 1(10g, 0.0287mol)< methylene chloride(100ml)el 2] ¥ % bromine (9.1g, 0.0574mol)& HH 3|
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[0163]

[0164]
[0165]

[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

SES36] 10-1468493

ol 20T oA 4A17F gk RESAZ T WS 5§ waterE VRS U wHE #HULSte] wRE & f71F
FE3le] 5% & 79 AHAl(n-Hexane : methylene chloride)dte] 3HA 9-18 5g (F8: 60%) =53}t

(2) Azl 9-2 @ Z7HA 9-2 §A

S | S
!
I8 o =LA
S

9-1 g9-2

o ofN

ZHA 9-1 (10g, 0.0287mol)S THF(100ml)ell Yol %<9l 3 n-iodosuccinimide (7.7g, 0.0344mol/<=2]A])
o]F0] 60T oA 4A17F vk M-S A AT, WS T8 T waterS WHS Svl¥ W HUSEe] whE & R7]3
FZEole] 5% & 2y AA(n-Hexane : methylene chloride)dte] 74 9-22 10.6g (70%) 53k, (

m/z=417.8 [OHD'])

5 olN o

(3) Az 9-3 @ FIHA 9-3 A

S
: (e O
: » ®
9-2 9-3

=2+ 9-2 (10g, 0.0238 mol), 9-phenyl-9H-carbazol-2-ylboronic acid (5.4 g, 0.0238 mol)< THF 200mlel
Y31 Pd(pph)4 (0.8 g, 0.000714mol), NaOH(2.8 g, 0.0714 mol)S YL A4 dtolA 243t 25F wubale] wkS-
A, ¥k TR fEREduos & & Ay ZEA4AMCin-Hex)dt] kA 9-3& 10.1g (5§

90%) =5+t (MS m/z=473.92 [QI+H)'1)

(4) A zd 9-4: 33HE 44 A4

XA 9-3 (10g, 0.0210 mol), triphenylen—2-ylboronic acid (5.7g, 0.0210 mol)S THF 150mlol] i
Pd(pph)4 (0.7 g, 0.00063mol), NaOH(2.5 g, 0.063 mol)& HiL A oA 2417+ S5 awksle] WA ZTh,
W FE ¥ gEEEdues & 3 A7 ZEAAMC:in-Hex)dte] 3EE 45 11.7g (578 88%) 5531
=

ANMR(200MHz, CDC13): & ppm, 1H(8.41/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D, 8.18/D, 8.04/D, 9.15/S,
8.20/D. 7.58/M) 2H(7.88/M, 7.82/M, 8.12/D, 8.93/D) 4H(7.81/S)

NS m/z=621.82 [(M+H) ]

AAle] 10 : 3}3HE 47 34
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SEE6] 10-1468493

[0175] (1) Az 10-1 : 534 10-1 34

S S

Wate U S G
(HO)B

S

“
[0176]
[0177] =74 9-2(10g, 0.0238 mol), boronic acid (7.9 g, 0.0238 mol)S& THF 100mlel 23 Pd(pph)4 (0.8 g,

(e}

0.000714mol), NaOH(2.8 g, 0.0714 mol)S ¥ AL &tollA 2417k 7 wwkele] wESAIAL, WHs F73 5
gEzzvager & F A7t ZHAAMC:n-Hex)dbte] F3 10-18 12.4g (5&:  90%) 533 th. (MS
m/2=579.91 [’

[0178] (2) Az 10-2 : 3}3E 47 §A

[0179]
[0180] =7F4) 10-1 (10g, 0.0171 mol), 2,4-diphenyl-1,3,5-triazine (3.9g, 0.0171 mol), Copper(II) (0.3 g,
0.00513 mol), Sodium hydride(0.4 g, 0.0 mol)o] n-Hexane= 300ml EiL 12A|%F o] A4 3FlolA] uwHkslo]
HESAI AT, 9 &3 ES vbE Sl v Hubete & & 72 A (At imethylene chloride)sted]
SHHE 475 7.5 g (78 60%) TS5t
[0181] HNMR(200MHz,CDC13): & ppm 1H(8.00/S) 2H(8.45/D, 7.52/M, 7.50/M, 7.98/D, 7.41/M) 4H(8.28/D, 7.51/M,
7.81/S)
[0182] NS m/z=732.94 [(M+D)']
[0183] A 11 : 35HE 51 §HAd
[0184] (D) Az 11-1 : S04 11-1 §A4
S S
SasveE —~
ﬂ Hors—_)S
S
g
[0185]

[0186] =74 9-2 (10g, 0.0238 mol), boronic acid (7.9 g, 0.0238 mol)<S THF 100mlel ¥ 3L Pd(pph)4 (0.8 g,
0.000714mol), NaOH(2.8 g, 0.0714 mol)& Y¥il AAs}oA 2417 -7 wukste] wbEAIFATH. Wb T8 &
FERvagor & F Ayst ZEAAMNC:n-Hex)dt] T3 11-1& 12.4g (£&:  90%) 533t (MS
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[0187]

[0188]
[0189]

[0190]

[0191]
[0192]

[0193]

[0194]
[0195]

SES6] 10-1468493

n/7z=579.91 [QHD'])

(2) Azxd 11-2 : 33E 51 A

=7+ 11-1(10g, 0.0171 mol), 4-(1-(cyclopenta-1,3-dienyl)-1H-benzol[d]imidazol-5-yl)-4,5-dihydro-1H-
dicyclopentalb,d]pyrrole (5.5g, 0.0171 mol), Copper(II) (0.3 g, 0.00513 mol), Sodium hydride(0.4 g,
0.0 mol)ell n-Hexanes 300ml il 12A1ZF o] AL stollA awksle] wbEAZ T whg E3Ed &5 W5
Sl v HUlste] & T 7Y AA (N Ahimethylene chloride)dle] 3HE 512 8.8 g (& 60%) 53}
At

ANMR(200MHz, CDC13): & ppm, 1H(8.00/S, 7.45/M, 7.29/M, 7.63/D, 7.59/D, 7.15/D, 7.94/D, 7.33/M,
7.25/M, 8.55/D, 8.12/D, 8.20/D) 2H(7.98/D, 7.52/M, 8.45/D, 7.58/M, 7.50/D) 4H(7.81/S)

MS m/2=859.10 [(M+H) ']

AA 12 : 38HE 61 $HA

(D) Az 12-1 : =704 12-1 34

S 5
SatesE -
“ HoB—_)S

S C

9.2

=74 9-2(10g, 0.0238 mol), boronic acid (7.9 g, 0.0238 mol)< THF150mlel] ¥ Pd(pph)4 (0.8 g,
0.000714mol), NaOH(2.8 g, 0.0714 mol)S Wi AAdlo)A 2417+ 35 wulsle] wFSAZ T, WS 23 3 1
S2EYgozr F& ¥ Af7t ZEAAWC:n-Hex)dted XA 12-18 12.4g (F&: 90053k, (MS
n/z=579.91 [QHD)'])
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[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

SES6] 10-1468493

(2) Azxd 12-2 : 33E 61 A

12-1

=24 12-1 (10g, 0.0171 mol), 4-(2,3,7-triphenylthienol[3,4-blpyrazin-5-yl)phenylboronic acid (8.2g,
0.0171 mol) = THF 110°] ¥ i Pd(pph)4 (0.8 g, 0.000714mol), NaOH(2.8 g, 0.0714 mol)S ¥ A4 3fol|A
2AZE B wRkele] BEGAIZATE. RS TR $ fEEREdue®R F& T A7 ZHAAMC n-Hex) st 3%
B 61S 13.8g (58 86053ttt

HNMR(200MHz, CDCI3): & ppm, 1H(8.00/S) 2H(7.79/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D, 7.85/D, 7.25/D)
3H(7.41/M) 4H(7.47/D, 7.81/D) 6H(7.51/M)

MS m/2=940.23 [+’

Ao 13 : 5HehE 64 A

S
e + OFn —
- 9

o oor
OFO-EOO10

=7+A 2-1(10g, 0.0268 mol), 4-(triphenylsilyl)phenylboronic acid (20.3g, 0.0536 mol) = THF 120mlel
931 Pd(pph)4 (0.9 g, 0.000804mol), NaOH(3.2 g, 0.0804 mol)S ¥ AA oA 2417 8F mylsle] §k$-
ARG, W TR 3 fERIdues & 5 Agt ZEAAMC n-Hex)3t FFE 645 21.7g (&
92%) 5313 T}

HNMR(200MHz, CDC13): & ppm, 4H(7.52/D, 7.89/D, 7.81/S) 6H(7.55/M) 12H(7.37/M, 7.46/D)

54

NS m/z=882.28 [(M+H) ]

AN 14 : 38HE 74 FHA
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[0207]

[0208]
[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

SES6] 10-1468493

(D) Az 14-1 @ F0A 14-1 FA

Br"<‘!!I§ S'QII!’ * ﬂlﬂi;'b<lllb . - llli! 41!!> <I!l> 4<ii!> Br

9-2

=24 9-2(10g, 0.0268 mol), 9-(3-bromophenyl)-9-phenyl-9H-fluorene (21.2g, 0.0536 mol), Copper(II)
(0.1 g, 0.00134 mol) Potassium fluoride (3.1 g, 0.0536 mol)®} DMSO 130mlS ¥ 130TColA n¥kste] b
SA AT, v L Y7t sl FHFE W &8t 728 A (n-Hexane : methylene chloride)ste] =

A 14-1S 17.2 g (58 76055300k, (NS m/2z=846.24 [(M+H)'1)

wé'
4

74

(2) Az 14-2 : 33E 74 A

O

=

L

5
2 O3y
3

14-1

=

(L

Q;if *@f

=74 14-1 (10g, 0.0171 mol), 2,4-diphenyl-1,3,5-triazine (3.9g, 0.0171 mol), Copper(II) (0.3 g,
0.00513 mol), Sodium hydride(0.4 g, 0.0171 mol)ol] n-Hexaned 300ml YWiL 12A]7F o]AF A 3ol A Wk}
of WEAIZY. Wk EPEC E5 v &P whE HUletel & & 2wl GAI(I4imethylene chloride)dt
of SIgE 745 7.5 g (& 60%) T 533

ANMR(200MHz, CDCI3): & ppm, 1H(7.26/M) 2H(7.33/D, 7.87/D, 7.25/M, 8.55/D, 7.94/D, 8.12/D, 7.29/M,
7.50/M, 7.63/D, 7.28/M, 7.38/M, 7.11/D, 7.29/D, 7.55/D) 4H(7.81/S, 7.33/D, 7.68/D, 7.79/D)

MS m/z=1091.33 [(M+H) ]

/\81/\]01] 15 : g]_aﬂ-ﬂ 91 zﬂ—/H
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

SEE46] 10-1468493

(D) Azd 15-1 : 224 15-1 4]

0
F Br /)OEt
O F s
‘41!5’ ‘Qii} gy 4!!i’ ‘Qii’
Br F
" Br F
15-1

=74 1-1 (10g, 0.0287mol), ethyl 3-mercaptopropanoate (3.8g, 0.0287mol), =w] Pd2(dba)3 (1.3g,
0.00143mol), #Zt= Xantphos (0.8g, 0.00143mol), Base K.CO; (7.9g, 0.0574mol)<S 1,4-dioxane 150ml& 4

I 19 F 110C +<3te] 16A17F vHSAIHTE, Wb £85 & E3} methylene chloride® WHS &ufsF whE =
Vet f71% FE8te 5= T 2% A (n-Hexane : methylene chloride)ste] =7HA] 15-1% 8¢ (5%
9

70%) =3k, (MS m/2=399.99 [+ 1)

(2) Azxd 15-2 : =704 15-2 A4

0
o /__J}—%DEt
OFt

F S

/F__;>L_ NH, O
3 2 ()
+ —_—
oo QP
NHF
BrF Eﬂ)—ﬁ(__/
15-1 15-2

6]

=74 15-1 (10g, 0.0249mol), ethyl 3-aminopropanoate (2.9g, 0.0249mol), Z=w] Pd2(dba)3 (1.3g,
0.00143mol), Ligand Xantphos (0.8g, 0.00143mol), Base K2C03 (7.9g, 0.0574mol)<S 1,4-dioxane 100mlS 4
I 19 F 110C +3te] 15A17F vHSAIH T, WHg £ 85 5 water¥ methylene chlorideE WHs &vfjaF wH&

(e}
o
H7beled §71% FE5te = & 28 A (n-Hexane : methylene chloride)dted FIHAl 15-2& 8.7g (&

80%) =3tk (MS m/z=437.15 [+ 1)

(3) Az 15-3 : FZHA] 15-3 34

0]
OEt
H

F S F S

NHF

e "
EtO

© 152 153
S7HA 15-2 (10g, 0.0228mol), potassium tert-butoxide (5.8g, 0.0456mol)3} THF 150ml1S Wil 2o A 1A
7F WA ZAT 3 % water® methylene chlorideE ®F§ &WlsF W 7lsle {715 FE319 5%
T 4 2éxﬂ(n—Hexane : methylene chloride)d}tsd =7HAl 15-3S 4.9g (59: 91W)FS3FATE.  (MS

m/z=237.04 [QHD'])
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[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

SES6] 10-1468493

(4) Az 15-4 . FZHA] 15-4 34

H
HF NH
’
15-3 15-4

Z7+A 15-3 (10g, 0.0421mol), cesium carbonate (31.9g, 0.0982mol) ¥} DMSO 70mlE Yil 150C %23} 5
A ZF ¢k sk AT, ¥hE =8 F B3} ethyl acetate® ¥HS &uiE wHE HIlsle] 71 FES8lY B
)

F 7+ Al (heptane)dto] FHA 15-48 7.2g (5% 8T)FESHATE. (S m/2=197.03 [(HD)']

A

(5) Az 15-5 : FZHA 15-5 34

S
QO e — w4 )-e
NF
15-4 15-5

A 15-4 (10g, 0.0506mol)< methylene chloride(100ml)e] ¥o] =2 % bromine (16.1g, 0.10Imol)S A
3| WolFu Aol A 1A wHk WA Y. BhE TR T ES 9 &ui 9F 3HUlske ank & §U1%

=3l FF T ZFY A A (n-Hexane : methylene chloride)3dle] F7ta] 15-5% 8.9g (58 50%) 5533 t}.
MS m/2=352.85 [(W+H)'1)

= pp ol

(6) Az 15-6 : FZHA] 15-6 34

< - Gep

15-56

=744 15-5 (10g, 0.0178 mol), carbazole (5.9g, 0.0356 mol), Pd2(dba)3 (0.8 g, 0.00089 mol), sodium
tert-butoxide (1.8 g, 0.0195 mol), P(t-Bu)3 (0.36g, 0.00178mol)el toluened 200ml Wil 4A)7F o] AA
Sholl Al mHEste] WESAJHCTE, Hbg E3Ee] ES W g wE Hutele FE T Zd AAN(E

Jbmethylene chloride)dte] Z7HA] 15-6% 8.1g (& 8T9)FSatATh. (NS m/2=527.15 [(MD'])

(7) Az 15-7 : 33HE 91 A

Qe £
Aol . ol FEDE
B oy — & :: S

91

Z7HA] 15-6 (10g, 0.0189 mol), 9-bromo—9H-fluorene (4.3g, 0.0189 mol), Pd2(dba)3 (0.86 g, 0.000945
mol), sodium tert-butoxide (1.98 g, 0.0207 mol), P(t-Bu)3 (1.9g, 0.00945mol)°ll tolueneS 80ml Pl 4A]
b o) A Stoll Al unkste] HESAIF Y, Wb E3Eo| E& WS Sl 9E HUISlY] & & 4 A

(N Ak:methylene chloride)ste] 3tEE 912 11.6 g (5&: 89%) 535 c}.

HNMR(200MHz, CDC13): & ppm, 1H(6.07/S) 2H(7.90/S, 7.30/S, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 8.55/D,
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[0238]
[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

S=501 10-1468493
7.25/M, 7.33/M, 7.94/D, 7.55/D, 7.28/M, 7.38/M, 7.87/D)

MS m/2=690.84 [(M+H)']

AA 16 : 38HE 92 HA

(D) Azxd 16-1 : =704 16-1 34

S Q B(OH),
Sases .
L 5
N
y &

15-5

ZZHA 15-5 (10g, 0.0281 mol), 9-phenyl-9H-carbazol-2-ylboronic acid (12.8 g, 0.0562mol)-& THFol] Yir
Pd(pph)4 (0.9 g, 0.000843mol), NaOH(3.3 g, 0.0843 mol)& ¥ A 3lolA 2417F 85F wkale] Wh-gA]H
o, 1 T8 F gEREdues & & At ZEAAMC n-Hex) st F7HA 16-18 14.5¢ (& 92%)

5T (IS m/2=561.07 [QHD'])

(2) Azxd 16-2 : 3}3E 92 A

ZZHA] 16-1 (10g, 0.0178 mol), 9-bromo—9H-fluorene (4.3g, 0.0178 mol), Pd2(dba)3 (0.8 g, 0.00089 mol),
sodium tert-butoxide (1.8 g, 0.0195 mol), P(t-Bu)3 (0.36g, 0.00178mol)°l| toluenes 150ml Wil 4A]7F ©]

A stellA mwbete] wEgAIZTH WhE ZRHEC BS W3 &uiE UhE HUlete & 5z ZAE

Ab:methylene chloride)dte] 3H8tE 928 11.8g (& 8755319t

HNMR(200MHz, CDC13): & ppm, 1H(8.45/D) 2H(8.08/S, 7.55/S, 7.87/D, 7.38/M, 7.28/M, 7.55/D, 7.98/D,
7.50/M, 7.52/M, 8.45/D, 8.41/D, 7.58/M, 8.20/D)

NS m/z=724.94 [ ()]

AA 17 : 3}8HE 98 $HA

- 44 -



[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

SEE36] 10-1468493

(D) Azxzd 17-1 © 24 17-1 34

S
e - oy —
S

3}gE 15-5 (10g, 0.0281 mol), dibenzolb,d]thiophen-2-ylboronic acid (12.8 g, 0.0562mol)S THF 70mlel

Pd(pph)4 (0.9 g, 0.000843mol), NaOH(3.3 g, 0.0843 mol)S YL A 3slolA 2X13F &7 uvtale] wh-g
o He F3 F gEEEdvuacs 5 F At ZHAAMC n-Hex)std FIHA 17-15 14.2g (&
90%) 5= =3+ Tk, (MS m/z=561.07 [+’

©
Sl
7

Al

(2) Azxd 17-2 : 3}13+= 98 A
< 3{\ -
171

XA 17-1 (10g, 0.0178 mol), 4-bromodibenzol[b,dlthiophene (4.6g, 0.0178 mol), Pd2(dba)3 (0.8 g,
0.00089 mol), sodium tert-butoxide (1.8 g, 0.0195 mol), P(t-Bu)3 (1.8g, 0.0089mol)el tolueneg 100ml
W 4K o1 A Seld el WMSAAT. W EREel B wg SuF wE W] 1% F 2
d A (& 2timethylene chloride)dte] 3H3ha 988 11.1 g (F&: 84%)F533IT).

HNMR(200MHz,CDC13): & ppm, 1H(7.30/D) 2H(8.00/S, 8.00/D, 8.08/S, 7.55/S, 7.86/D) 3H(7.98/D, 7.50/M)
4H(7.52/M, 8.45/D)

NS m/z=742.98 [ (M) ']

o o] AP oA 2ol ¢fof= ofgot AT,

NPB: N,N'-Bis(naphthalen-1-yl1)-N,N'-bis(phenyl)benzidine

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

Balq: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum
Alqs: tris(8-quinolinolato)-aluminium(III)

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

AN Y 1 B5HE 108 WhagEo] S2E AR R Fto] frAwEAz A

M0z =”d Fel7]d 9ol NPBE S2ste] 120mme] Aerdss FAsden, oo Ir(ppy)ss =HER

st F3tE 19 FAEEE 0.1nm/sec, Ir(ppy)s; o&&EEE 0.009nm/sec®E S23tal, FT2&E H[Eo] 9%7}
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

HES Ir(ppy)rd R3] 48555 Aol UFE5S 3m T2 FH5A

2 9ol BalgEs 10nm FAR F&38te] HFo] HFFTS AU AAFEFZTOR olFde AES WA S A
=S FA4ata, 21 9ol AlgE F2ate] 40me] AAFEES FAaen, 1 9o BagES sl 1m

ofwl, 7 Bdel FALEE F7124R), SFE 10, NPB, Algy, Balai= 0.1 nn/sec, 3helF 0.01 mn/sec,
ZuHL 0.5 nm/secE 3T},

2R 2 WA 16

3}

2 10046 £ 1] 148 BRARE A8 AL AdSnE 240N 19 FAE Eo §717
WgLAE Az

T o

A7) 3kerE 10 thal (4,4-N,N -dicarbazole)biphenyl (CBP)E WHAERE A3 AS AQatns A A 4
PO R FII AL FAE A=A

ol3f, A7l &AAAld 1 WA 167 &AM 1o wel AlzE F7]HdASGALR e EAS Hug A3E 3
|

F 1ol YERAT.

F1
[l = TE V) I ety A(CIX(x,y))
(at_1000cd/m’) (cd/A)

A 1 31gHE 10 4.1 28 0.30, 0.65
2AAA G 2 33E 11 5.2 22 0.29, 0.66
A A 3 3eteE 17 5.3 27 0.30, 0.60
2AAA 4 4 3}3HE 22 4.9 31 0.31, 0.63
A A 5 3}gteE 27 5.5 29 0.33, 0.60
2AAA G 6 338 28 4.5 40 0.28, 0.64
AP Ao 7 3l3tE -34 4.1 35 0.35, 0.59
2AAA 4 8 33HE 44 5.0 28 0.34, 0.60
A 9 3}etE 47 5.2 35 0.33, 0.66
2 A 10 3}stE 51 4.9 38 0.33, 0.63
A A 11 313t E 61 5.3 40 0.29, 0.63
A A ] 12 3EE 64 4.2 35 0.30, 0.66
A A 13 33t E 74 4.5 36 0.31, 0.65
2P 14 3= 91 4.7 31 0.32, 0.62
A A 15 3}3tE 92 4.9 30 0.31, 0.63
A 16 3 98 4.3 33 0.33, 0.65
A A 1 CBP 6.5 19 0.33, 0.63

Slo A WHE § @B axH (7] BT 7] 25X 25mm/ E 2 A
T4 T AFRE d/nd ASA7E ZZwe] wat HE(cd/m), TEALN), @%%(A/m%, w0 E g
(cd/N)& =AsIe] 3 w7} 1000cd/m du TEALI P FFgES F 19 YHeERRIT.

F 1S Faskd, £ odgel wE fU1AASE LS seEe]
€4 ) o] BPE AHEE wl By rEghe] el WojAaL, dga gl 4dd
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