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[0080]
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[0082]

[0083]
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[0087]

[0088]
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At R FHEAS zhe ¢ 5Ed A giok. FAHER oE 59, fu, 79 EgedH 45 §2 A

& ol

o] FUIAA Y] FEAREAE deV o] d¥rE gz S, e, AVIARA e Ee

oo EFES AT & Avk. FAHCRE F42 Au B Cul, ITO(QAF 74 218E), Sn0, 2 Zn0%t 22
B AR ARE 5 A 5 EEFS] 7= 10 WA 200 7F vk skt

& 2 2, =
83 5 Ak PARCRE, Na, NaK §F, 2%, stdl%, A%, A% ¥, 9
2 ¥ HEE B 5 Aok olglel, RFuIE/A, FEE/DE, vh1lH/S

= vtadlE/dE Sk AR S S SSEE] A= 10 WA 2000m 7F vk sk

Fone

7] BL 2Abe] g ad

o

f
L
Ak
e}
=
2

Ir
P\L

- E oS olgel AFe wEASIE 106 ol FENES A
Aol whgrAate. Aol AEAZE wPAsAE 9 Q/m olstolth. AFe] FAE 10m A Lm, uth
SR EAlE 10 WA 400m oIt olel @ AFe A JYFACD), BUH /FZHEWD) Fo| /4EH

¥ EE 2HUES Fotol 4718 AT ARE Sviow @ysle] A=y 4 Atk

TS 2 oo HZo| HytstA E W fUlHAEEAAE dEEe] AMEE W, ¥XE HAI35Es 24, A
T B, YT B4, 2359 I2E BH, AAFS EE, E AT E-o] Y] A fU1ESl
A o R AMSEAY B 2 dge] fUIAAR GRS StE Auy oz weste] ALEE 4 it

A T E 272 A 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]=ld-N,N'-t](3-HE#d)-4,4"'-tJo}n] :=n] AL (TPD), N,N'-TJs|d-N,N'-t]r}
Ze-4 4'-toln| H]Fd, N NN'N-HE2-p-53-4,4'-t]o}v| v d, NN NN-HEZHE-4,4'-t]o}n 1=
Hl#Hd, 79 (11)1,10,15,20-Bl Egt#l|d-21H,230-2 9 53 28 T3 (porphyrin)3TdE G54, F ==
el ek 3afolHl & Zh= A, 1,1-9]2=4-t-p-Ed ot = DA S22 A,
NN N-E(p-EH)oll, 4, 4', 4'-EZ=[N-(3-vEad)-N-Fdolr =] Eg o}z &2 Egjoldolnl &
EA, N-mldEnrE 9 ZEu|ditEntEy 22 tEuE §EA, Fad ZERAjord, FEZgR Aol i}
2o mEREAold {FEA, AEHAE oful §EA, clollAgwlA fEA, WIS Abgelvly A~EE oyl

] > [e) —
o f A, @ YA 55 5 7 AU

o
E?L‘

AR 4% E#ZAZ4 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-tjo}d AHAE

i
A (PyPySPyPy), HZF 2 g d|o]El= 3}eH=(PF-6P), Octasubstituted cyclooctatetraene 3g=(C0Ts)S &

L) A, AR FUA5, s, 8 = o o 3
29 sy ol FHE FHels 9 Fom FAHAY, £ AT HFH, Hold F7Y HFES ot
T 5B 3o #4E F vk

dFANERA GE BW FF FFAR, FFSUA, dolA Ai, §7] Aduels 2 FF 48 Al =
Fodn. FAARE, JMEA E3E, X2ASAbolmAl SRHE, JHEEA XAASAolE ERE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), STEZHAL, FVGEDN, JA, a4, A8, 224, Fad @ Fuyayg=d 22 Zgol2v}
g 33E, FAgAdY 22 SuAdd SFE, 1,4-v2 C-vE2gE)wAl, 1,4-02U-md s E)H
1,4-¥] 2= (4-vE-5-7 d-2- Q’\}ia‘ il 1,4-8] 2= (5-sd-2-SAEE )Ml A, 2,5-H] = (5-t-F-E-2-Hl 25 A)
yrtol e, 1,4-tjEld-1,3-F-Elti<l, 1,6-t]dd-1,3,5-S A EQ]dl, 1,1,4,4-8|Eg}dd-1,3-F-Elr]d} 2

AR Adelol g AdeelE], SA FEAN FEHAA, Fokdl Ak, tAehwmrdAANG Mk, tAeherd
Aatol oo et A Tgwlel WA Sawl=olEFAl A FAE M JtERAEE Ak g A o

‘—]—7
AR SEE, 280 FEA, 292 R, SAYCLE BEE 5 5 5 9

12
[o

2

=

rlo i

i

Wel §71 BL 442 PAdE 7 3e A% 22, AW 24 = AxEY 2e 34
GYANAL, 7 FoA AHgHE ARE ol gl e
Jge glom, Alsel SAo meh oA Heg

d
)
% jo
iw

PR =
g

&
%0,
3
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

(1) Axd 1-1: =7kA 1-1 34

/

Br.
Br H H Br N
LT, v e (P
Cl
11 C
9,9-dibromo-3-chloro-9H-f luorene(10.0g, 0.028mol/sigma aldrich)el N-benzylidene-1,1,1-

trimethylsilanamine(5.5g, 0.031mol/sigmaaldrich), mercury(II) iodide(0.02g, 0.00004mol/sigma aldrich)
o toluene 300mlE ¥ 100ColA 3AIZF wwkste] wbgAFATH, ¥bS T8 $ W7bste] 00 @ MCl S8

AAAA (n-Hexane MCO)ste] F7HA] 1-3S 2.1g(F& 20%) S53519iT).
LC/NS: m/z= 383[(M+1)']

(2) Ax4d 1-2: A 1-2 34

O O

Br. N i

O’Q ZnCly, MC O.Q

Z7FA11-1(10.0g, 0.026mol)ol zincchloride(3.8g, 0.028mol/sigma aldrich)ell methylchloride 150mlE ¥
35ColA 4AZF wakste] wreAlATH, WS 8 5 Wzbste] H0 ¢ MCol R F AY A A|(n-Hexane :MC)3}

o] F7H 1-28 1.8¢(58 23%) F5319th.
LC/MS: m/z= 303[Q+1)']

(3) Alzd 1-3: F7kA 1-3 34
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[0103]

[0104]

[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

E£0 10-1499105

on

Qzhetm A4Eel PAH. o FABL

Z7HA) 1-2(10.0g, 0.033mol)ell methanol 200mlE ¥ 7}L3%
ZE3}A toluene 2 AAASI] FIHA 1-3% 2.1g(FF& 21%)

4
A
QL
38
o

LC/MS: m/z= 301[ (1)

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

1-3

=74 1-3(10.0g, 0.033mol)oll hydrogen peroxide(0.33g, 0.0lmol/sigma Aldrich))ell acetic acid 100ml ¥
3L 80°Col A 8AIZF mukele] WRSAIZ T, WS E8 T Yzbsle] HO0 : MCol FRe & AHAAA (n-Hexane M

0)sle] FHA 1-45 2.7g(58 26%) 5313,
LC/NS: m/z= 317[(W+1) ]

(5) Azxzd 1-5: FIkA] 1-5 $HA

1-4(10.0g, O. OSlmol)Oﬂ phosphorus oxychloride(0.25g, 0.003mol/Z=4F) & YWl 130ColA 8AIZF L

A
kst kg F83 F YZste] H0 o MCol FEE & AHAA|(n-Hexane :MC)sle] F7HA] 1-58 2.1g(5&

LC/MS: m/z= 337[O1+1)']

(6) Alx 1-6: 3= 1 34

Z7r4] 1-5(10.0g, 0.030mol)el  dibenzolb,d]thiophen-2-ylboronic acid (16.4g, 0.072mol/S=A}),
Pd(pph3)4(1.7g, 0.0015mol/p&h tech), potassium carbonate(12.3g ,0.09mol/sigma aldrich)el TOL 300mlZ

Yl 95ColA 2A12F wgkete] dke AT dhe R F Wil 00 0 MCol FEE ¥ AR AA (n-Hexane
MO)EFY] 3R 1S 12.1g(58 64%) 58T

H-NMR (200MHz, CDCls): & ppm, 1H(8.22/D, 7.91/D, 7.71/D, 7.33/M, 7.23/M, 7.61/D, 7.53/D, 8.06/S,
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[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]

SE5451 10-1499105
7.87/D, 7.38/M, 7.55/D, 8.47/S, 7.86/D) 2H(8.00/D, 7.50/M, 7.98/D, 7.52/M, 8.45/D, 7.28/D)

LC/MS: m/z= 6320 O1+1)']

Ao 20 shehE 2 94

Cl

o i
SO SEINEEN
15 Cl

3 1-5(10.0g, 0.030mol)el] dibenzolb,d]thiophen-1-ylboronic acid (16.4g, 0.072mol/T=%h),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g ,0.09mol)ell TOL 300mlS EiL 95CoNA 2A17F ik
st WEEAIFTE. W FE F WSt HO0 ¢ MColl T8 § AHAA (n-Hexane :MO)3Fe] 313E 25 12.4g

(& 65%) 533t

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.22/D, 7.91/D, 7.71/D, 7.33/M, 7.23/M, 7.61/D, 7.53/D, 8.06/S,
7.87/D, 7.38/M, 7.55/D, 8.47/S, 7.86/D) 2H(8.00/D, 7.50/M, 7.98/D, 7.52/M, 8.45/D, 7.28/D)

LC/MS: m/z= 632 (H+1)']

5

Z7r4 1-5(10.0g, 0.030mol)el  9-phenyl-9H-carbazol-3-ylboronic acid (20.7g, 0.072mol/S=A}),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)ell TOL 400mlS @il 95CoA 2A17F wwk

sto] WESAIF T WhE TR T WS HO o MCol SR & AR AGA|(n-Hexane :MC)3Fe] 83tE 55 13.7¢g
(& 61%) 53T}
H-NMR (200MHz, CDCls): & ppm, 1H(8.94/S, 8.18/D, 7.71/D, 7.33/M, 7.23/M, 7.61/D, 7.53/D, 8.06/S,

7.77/S, 7.38/M, 7.55/D, 7.69/D) 2H(7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.28/M) 3H(7.87/D)
4H(7.50/D, 7.58/M)

LC/MS: m/z= 750[ (i+1) ]

A 4: BpetE 7

e

14

Cl

‘ o *

=

-

A 1-5(10.0g, 0.030mol)e]  3-(9H-carbazol-9-yl)phenylboronic acid (20.7g, 0.072mol/Z=A)),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)ell TOL 400mlE EiL 95CoNA 2A17F ik
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s A

MCol S A7 Al (n-Hexane :MC)3lod 313E 78 14.0g

[0131] H-NMR  (200MHz,

7.77/S,  7.38/M,
4H(7.50/D, 7.58/M)

CDC13): 6 ppm, 1H(8.94/S, 8.18/D, 7.71/D, 7.33/M, 7.23/M, 7.61/D, 7.53/D, 8.06/S,
7.55/D, 7.69/D) 2H(7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.28/M) 3H(7.87/D)

[0132] LC/MS: m/z= 750[ +1)']

[0133]

[0134] i

[0135] FZHA11-5(10.0g, 0.030mol)®l acid(20.7g, 0.072mol/ZF=r2}),

S @il 95CoA 2A17F wwk
DMCol FE2 & A-PAA (n-Hexane :MC)3le] 3}3tE 85 13.5g

6-(9H-carbazol-9-y1)pyridin-2-ylboronic
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)ol TOL 300mlZE
sto] WESAIZ T, BkE T2 F W7HEte] H0

(5% 60%) 53T}

=

[0136] H-NMR (200MHz, CDCl3):& ppm, 1H(7.50/D, 7.63/D, 8.14/D, 7.90/M, 7.96/D, 7.55/D, 7.87/D, 8.57/S,

7.71/D, 7.29/M, 8.12/D, 7.23/M, 7.63/D, 8.04/D, 7.26/D, 7.63/D) 2H(7.50/M, 7.94/D, 7.25/M, 8.55/SD,
7.38/M, 7.28/M) 3H(7.33/M)

[0137] LC/MS: m/z= 7520 (i+1)']

[0138] Al 6: sHeHE 29 3§t

A

Cl
(T
O +
Cl

1-5

N=
HORB—4 N .
N

[0139]

[0140] (20.0g, 0.072mol),
a1 95O A 2A17F awk

:MC)3te] s} 29%

=704 1-5(10.0g, 0.030mol)el  4,6-diphenyl-1,3,5-triazin-2-ylboronic acid
=2

Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)el] TOL 500mlS &
slo] WS AZTH kS X T yzbale] H0 : NCo| SR 3

5 A A A (n-Hexane
14.2g(5& 65%) 53Tt

oy =]
— I

[0141] H-NMR (200MHz, CDCls;): & ppm, 1H(7.71/D, 7.33/M, 7.23/M,

7.28/M, 7.38/M, 7.87/D) 4H(7.41/M) 8H(7.51/M, 8.28/D)

7.61/D, 7.28/D, 7.53/D, 8.06/S, 7.55/D,

[0142] LC/MS: m/z= 730[ (1))

[0143] A 7 sHetE 13 3§

1101‘

A
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

SE5451 10-1499105

(1) Alzee] 7-1: F7HA] 13-1 34

13-1

A 1-5(10.0g, 0.030mol)ell dibenzol[b,d]thiophen-1-ylboronic acid (8.2g, 0.036mol), Pd(pph3)4(1.7g,
0.0015mol), potassium carbonate(12.3g, 0.09mol)el]l TOL 300mlE @i 95Col|A 247+ mykate] wh-&A] 7T},

e FE F P7hEte] 0 : MCol FRE T AP G A (n-Hexane :NMCO)3FY F7HA 13-18 8.9g(5& 61%) 5
St
LC/MS: m/z= 485[ (041)']

(2) Az 7-2: 3}3HE 13 34

ZZHA] 13-1(10.0g, 0.020mol)ell 9-phenyl-9H-carbazol-3-ylboronic acid (6.9g, 0.024mol), Pd(pph3)4(1.2g,
0.001mol), potassium carbonate(8.2g, 0.06mol)] TOL 300mlS YL 95Tl A 2A17F uwkale] WAl Z T}, wh

% Z8 F Yzt Hy0 : MCAl 88 ¥ A AA (n-Hexane :MC)3e] 3EE 138 8.9g(F& 64%) 5313
t}.
H-NMR (200MHz, CDCl;): & ppm, 1H(7.50/M, 7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.69/D, 7.77/S,

8.45/D, 8.22/D, 7.74/M, 7.93/D, 8.06/S, 7.53/D, 7.28/D, 7.28/M, 7.38/M, 7.55/D, 7.61/D, 7.23/M,
7.33/M, 7.71/D, 7.52/M, 7.98/D) 2H(7.50/D, 7.58/M, 7.87/D)

LC/MS: m/z= 691[ (M+1)']

Aol 8: shetE 14 944

14

131 ©

A 13-1(10.0g, 0.020mol )l 3-(9H-carbazol-9-yl)phenylboronic  acid  (6.9g, 0.024mol),
Pd(pph3)4(1.2g, 0.001mol), potassium carbonate(8.2g, 0.06mol)ell TOL 300mlZS ¥ ar 95Tl 2A]7F nyks}
o WSAIAT. WS TR F Y] H0 ¢ MCol S & AP A A (n-Hexane MC)3Fe] 3}3HE 145 8.6g(F
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[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]
[0165]

[0166]

[0167]

SE5451 10-1499105

& 63%) 539
H-NMR (200MHz, CDCls): & ppm, 1H(7.98/D, 7.71/D, 8.45/D, 7.23/M, 7.61/D, 8.22/D, 7.74/M, 7.93/D,

7.55/D, 7.38/M, 7.87/D, 8.06/S, 7.53/M, 8.09/S, 7.51/M, 7.46/D, 7.63/D, 7.29/M, 8.12/D, 8.55/D,
7.25/M, 7.94/D) 2H(7.50/M, 7.28/D, 7.52/D, 7.33/M)

LC/MS: m/z= 691[ (+1)']

Al 9: 3HeE 18

1101‘

Hd

(1) Aze] 9-1: 3= 18-1 A
Cl
N” O p
O'Q + fHO)—B—(\ ;
ST
1-5

Z7rA] 1-5(10.0g, 0.030mol)ell 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (10.0g, 0.036mol/%S=A}),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)ell TOL 300mlE EiL 95CoNA 2A17F iyt

st WEEAIFTE. W TR F WZEle] HO o MCAl TwE § AHAA(n-Hexane :MC)3Fe] FiHA 18-1%
9.82(5%& 61%) F53AT).

LC/NS: m/z= 533[(M+1) ]

(2) Azel 9-2: 3}3= 18 §A

Al 18-1(10.0g, 0.018mol)el 6-(9H-carbazol-9-y1)pyridin-2-ylboronic acid(6.2g, 0.021mol/ZF=4h),
Pd(pph3)4(1.0g, 0.0009mol), potassium carbonate(7.4g, 0.09mol)ell TOL 300mlZ @il 95Tol A 2/\]7P 1 RES}
of WREAAT. Wg T8 T WZste] H0 0 MCol FiE $ ARG A (n-Hexane :MC)3te] 3tE 185 8.5g(F

& 65%) 533t

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.71/D, 7.23/M, 7.64/D, 8.04/D, 7.26/D, 7.55/D, 7.87/D, 8.57/S,
7.63/D, 7.29/M, 8.12/D, 8.55/D, 7.25/M, 7.94/D) 2H(7.41/M, 7.28/M, 7.38/M, 7.50/M, 7.33/M) 4H(8.28/D,
7.51/M)

LC/MS: m/z= 728[ (i+1)']
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[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

SE5451 10-1499105

e 10: spetE 22 S

N
O N
S - —
Cl
s

18-1 22

Q
S

Z7rA] 18-1(10.0g, 0.018mol)ell dibenzolb,d]thiophen-4-ylboronic acid (4.8g, 0.021mol), Pd(pph3)4(1.0g,
0.0009mol), potassium carbonate(7.4g, 0.09mol)ol]l TOL 300mlZS ‘EaL 95CoA] 247k iﬂHPOPO:] Eles b=

s 82 F Wzste] 10 o NCol FwE & AP A (n-Hexane :MC)3te] 33E22E5 8.0g(F5& 65%) 5315

n

H-NMR (200MHz, CDCls): & ppm, 1H(7.71/D, 7.33/M, 7.23/M, 7.61/D, 7.53/D, 8.20/D, 7.58/M, 8.41/D,
8.06/S, 8.45/D, 7.55/D, 7.38/M, 7.87/D, 7.98/D, 7.50/M, 7.52/M) 2H(7.28/M, 7.51/M) 4H(7.51/M, 8.28/D)

LC/NS: m/z= 681[ (M+1)']

Aol 110 3hghe 43 94

(D Az 11-1: F3HA] 43-1 A4

Br.
Br N
H . Hgl, Br
SIS Sl e

9,9-dibromo-9H-f luorene(10.0g, 0.03Imol/sigma aldrich)ol N-benzylidene-1,1,1-trimethylsilanamine(6.0g,
0.034mol), mercury(H) iodide (0.0Zg, 0.00004mol/sigma aldrich)ol toluene 300mlE ¥ il 100ColA] 3A]%F
RkEt] MSA G WS T8 T WZ4ske] H0 - MCol SEE] F A A (n-Hexane :MC)3dF] FIHA 43-12

2. 1g(58 19%) =5t}
LC/MS: m/z= 349[ (1) ]

(2) AZxd 11-2: =7A 43-2 FA

ZZHA] 43-1(10.0g, 0.029mol)ell zincchloride(4.2g, 0.032mol)oll methylchloride 150m1ES @il 35TCoA 44
b mdkste] wbSAIATH v TR F WZEke] H0 ¢ MCAl FiE] ¥ A -G A (n-Hexane :MC)3Fe] F7HA] 43-

£ 1.8g(58& 23%) 583

LC/MS: m/z= 269[ (H+1)']
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[0182]

[0183]
[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

SE5451 10-1499105

(3) Axd 11-3: 34 43-3 3HA

¥

3
oztb

|

43-2 43-
A 43-2(10.0g, 0.037mol)oll methanol 200mlE YW 7193 5 Wzbsld QYA Eo] AAAY. o] AAES
A toluenelo 2 AAASH FTIHA| 43-30] 2.5g(55 25%) 538} Th.

LC/MS: m/z= 268[ (M+1)']

(4) Alzd 11-4: F3HA] 43-4 A

7 74

74 43-3(10.0g, 0. 037mol)°ﬂ hydrogen peroxide(0.33g, 0.0lmol))ell acetic acid 100ml ¥ 3L 80TeoA] 8A]
b wgkete] whgAIF Y, HkS- S izpste] H0 ¢ MCOl ] ¥ AP A (n-Hexane :MC)sF] F7HA] 43-
2

6g(F8 25%) 538T).
LC/MS: m/z= 284[ (+1)']

(5) AZd 11-5: A 43-5 FHA

o T
POCI3

43-4

7
v 1)
43-5
3-4(10.0g, 0.035mol)ell phosphorus oxychloride(0.25g, 0.003mol)S ¥ il 130TolA 8AIZF nwk3kTE,
% yztsle] Hy0 @ MCOl =87 3 A A A (n-Hexane :MC)dte] FIHA| 43-58 2.5g(F8& 24%) 5

(o ofy
oo A
2
=

of =
At

a5t
LC/MS: m/z= 302[ (+1)']

(6) AZel 11-6: Z7HA 43-6 A

Br
c' 3
I
oy O —— A
43-5 ’Q
43-6

ZZHAl 43-5(10.0g, 0.033mol)°| 4-bromophenylboronic acid (8.0g, 0.040mol/Z=+AF), Pd(pph3)4(1.9g,
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

0.0017mol), potassium carbonate(13.6g, 0.099mol)oll TOL 350ml1E ¥ iL 95TolA] 2A17F nwkate] wh-E-A| A T),
e F7 5 yzhsle] Hy0 @ MCOl S8 F AW A A (n-Hexane :NMC)3te] F37HA143-62 8.9g(58& 64%) 53}

gul

52
®

LC/MS: m/z= 423[ O1+1)'T

(7) Az 11-7: 313t 43 34

+

436

ZZHA) 43-6(10.0g, 0.024mol)el]l dibenzolb,d]thiophen-4-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012m01) potassium carbonate(9.9g, 0.072mol)°l TOL 300mlZE % il 95Tl A 2*]7P wHkEe] Wk A] Z T},
e T3 § YZ4ste] 00 - MCol F%2 & AP A A (n-Hexane :MC)3Fe] 3l3HE43S 8.3g(58& 66%) 5319

o
H-NMR (200MHz, CDCls): & ppm, 1H(7.23/M, 7.33/M, 7.71/D, 8.20/D, 7.58/M, 8.41/D, 8.45/D, 7.52/M,
7.50/M, 7.98/D) 2H(7.38/M, 7.87/D, 7.55/D, 8.04/D, 7.88/D) 3H(7.28/M )

LC/MS: m/z= 526[ (W+1)']

N/\]oﬂ 12: §},6LE' zél/\g

Y § P
N7 O ) (HOLB
O’Q ® °

ZZHA 43-6(10.0g, 0.024mol)el]l dibenzolb,d]thiophen-1-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012m01) potassium carbonate(9.9g, 0.072mol)°l TOL 300mlE ¥ il 95TColA] 2A)1%F nyksle] HE-S-A]Z T},
e =g & uztate] Hy0 o MCol FE2 & AP A A (n-Hexane :MC)3le] 3H3HE46S 8.0g(54 65%) 53813

o
H-NMR (200MHz, CDCls): & ppm, 1H(7.23/M, 7.33/M, 7.71/D, 7.82/D, 7.56/M, 7.94/D, 7.98/D, 7.50/M,

7.52/M, 8.45/D) 2H(7.38/M, 7.87/D, 8.04/D, 7.88/D, 7.55/D) 3H(7.28/M)

LC/MS: m/z= 526[ (W+1)']
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[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]
[0221]

SE5451 10-1499105

Aol 13: 5FebE 56 94

Br

»

\/
) li (HO},B—N =
N ‘iiié

43-6

XAl 43-6(10.0g, 0.024mol)oll  4-(dibenzolb,d]thiophen-1-y1)-9H-carbazol-9-ylboronic acid(10.6g,
0.027mol), Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)°] TOL 300ml= YL 95ColA

2AZE aske] WA, W FR F @zske] 1o ¢ MCel FEE F ARAA (n-Hexane MOl BHEHE
562 10.4g(5& 63%) S5},
H-NMR (200MHz, CDCls): & ppm, 1H(7.23/M, 7.71/D, 7.25/M, 8.55/D, 7.82/D, 7.56/M, 7.98/D, 7.50/M,

7.52/M, 8.45/D, 7.79/D, 7.43/M, 7.59/D) 2H(7.98/D, 7.86/D, 7.38/M, 7.87/D, 7.55/D, 7.33/M, 7.94/D)
3H(7.28/M)

LC/MS: m/z= 691[ (H+1)']

N/\]oﬂ 14: §},6LE' %Lxg

43-5

ZZFAl 43-5(10.0g, 0.033mol)oll 1,4-phenylenediboronic acid (3.3g, 0.020mol/ZF=%F), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)ol TOL 350ml1S @il 95TolA 2A17F nwkale] Wk-2-A|Z T},
2 3 3 Yzste] Ho : MCol FEY F AP AA (n-Hexane :NC)3lo] 3L 642 13.3g(58& 66%) 53

oﬂx;]_
H-NMR (200MHz, CDCl3): & ppm, 2H(7.23/M, 7.33/M, 7.71/D) 4H(8.22/D, 7.87/D, 7.55/D, 7.38/M) 6H(7.28/M)

rE
(o

b

LC/MS: m/z= 609[ (M+1)']

/\1}\]@] 15: §]_3LU z;sﬂL/\é

(1) Ax4d 15-1: =24 47-1 A

43-5 47-1

Z7HAl 43-5(10.0g, 0.033mol)l 3-bromophenylboronic acid (8.0g, 0.040mol/Z=}%F), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)el TOL 350ml1ES ¥ il 95CoA 241t wyksle] wk-L- Al Zit},
< EF8 T Yyzete] Hy0 ¢ MCol =87 F AP AA (n-Hexane :MC)3le] F7HA] 47-18 8.6g(FS 63%) 5

rE
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]

SEE35 10-1499105
shaivt.
LC/MS: m/z= 423[ O1+1)']

(2) Alzd 15-2: 3}3HE 47 34

r + .
O’O HoB— )

47-1

ZZHAl 47-1(10.0g, 0.024mol)ell dibenzolb,d]thiophen-4-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012mol), potassium carbonate(9.9g, 0.072mol)el]l TOL 300mlE 2 95Col|A 247+ mykate] whEA] 7T},
WS =g 3 yzhato] Hy0 ¢ MColl =8 3 AP AA (n-Hexane :MC)ste] 33E 475 8.0g(5F& 65%) +53ot

91t
H-NMR (200MHz, CDCls): & ppm, 1H(7.23/M, 7.33/M, 7.71/D, 7.67/D, 8.55/S, 7.75/M, 7.76/D, 8.20/D,
7.58/M, 8.41/D, 8.45/D. 7.52/M, 7.50/M, 7.98/D) 2H(7.55/D. 7.38/M, 7.87/D) 3H(7.28/M)

LC/MS: m/z= 526[ (+1)']

Aol 16: 3hghe 48 A

ZZHAl 47-1(10.0g, 0.024mol)ell dibenzolb,d]thiophen-1-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012mol), potassium carbonate(9.9g, 0.072mol)el]l TOL 300mlE 2 95Col|A 247+ mykste] wh-EA]Z T},

W FR 5 WZEte] O o MCell FwEl F AR A Al (n-Hexane MCO)3Fe] BHFHE 488 8.9g(5868%) F53HA
o}

H-NMR (200MHz, CDCly):& ppm, 1H(7.23/M, 7.33/M, 7.71/D, 7.67/D, 8.55/S, 7.75/M, 7.76/D, 7.86/D,
8.45/D, 7.52/M, 7.50/M, 7.98/D) 2H(7.87/D, 7.38/M, 7.55/D, 8.00/D) 3H(7.28/M)

LC/MS: m/z= 526[ (W+1)']

Aol 17: 3hghe 53 ¢4

Br

» L
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

SE5451 10-1499105

=74 43-6(10.0g, 0.024mo1) <l 1,4'-bidibenzolb,d]thiophen-4-ylboronic acid(11l.1g, 0.027mol),
Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)el TOL 300mlS ‘@il 95CeoA 2A17F wwk
sto] WS AIAT. WS TR F WZEke] HO0 0 MCAl FEE ¥ Zd_%“éﬂ](n—Hexane MO)3te] shEHE 53

11.4g(5F5 67%) 5315},

H-NMR  (200MHz, CDCls): & ppm, 1H(7.23/M, 7.33/M, 7.71/D, 7.86/D, 7.88/D, 8.20/D, 7.58/M, 8.41/D)
9H(7.98/D, 7.50/M, 7.52/M, 8.45/D, 7.88/D, 8.04/D, 7.87/D, 7.38/M, 7.55/D) 3H(7.28/M)

LC/NS: m/z= 7080 (M+1) ]

N/\]oﬂ 18: §},6LE' %Lxg

Z7rA 47-1(10.0g,  0.024mol)e]l  1,4'-bidibenzolb,d]thiophen-4-ylboronic acid(11l.1lg, 0.027mol),
Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)ell TOL 300mlE 2L 95CoNA 2A17F iyt

st WESAIFH Y. dHg FE F Wzbele H0 o MCAl SEE T AHAA(n-Hexane :MCO)3FY 3EE 555
11.0g(58& 65%) F538tAT}.

H-NMR (200MHz, CDCls): 8 ppm, 1H(7.23/M, 7.33/M, 7.71/D, 7.67/D, 7.75/M. 8.55/S, 7.76/D. 7.86/D,
7.88/D, 7.94/D, 7.82/D, 7.56/M) 2H(7.98/D, 7.50/M, 7.52/M, 8.45/D, 7.87/D, 7.38/D, 7.55/D) 3H(7.28/M)
LC/MS: m/z= 708[ (+1) ]

Aol 19: 3hghE 66 A

B(OH).

43-5

ZZFA] 43-5(10.0g, 0.033mol)ol 1,3-phenylenediboronic acid (3.3g, 0.020mol/3&=AF), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)ell TOL 350m1ES ¥ il 95CeolA] Z}J/P '73}0}01 vk A Zi T}

Z8 & Jdzste] H0 : MCol 82 3 AP AA (n-Hexane :MC)3}e] 3}3tE 665 13.1g(5S 65%) 53}

(T
olo

=N
H-NMR (200MHz, CDCls): & ppm, 1H(7.88/S, 7.82/M) 2H(7.23/M, 7.33/M, 7.95/D, 7.71/D) 4H(7.38/M, 7.87/D,

b4

7.55/D) 6H(7.28/M)

LC/NS: m/z= 609[ (M+1)']
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[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

SE5451 10-1499105

A Ao 20: 3}3tE 67 FHA

Cl

len
B(OH )2

O3y ot
SIS

43-5

=37k4) 43-5(10.0g, 0.033mol )l pyridine-2,6-diyldiboronic  acid  (3.3g, 0.020mol/Z=Ah),
Pd(pph3)4(1.9g, 0.0017mol), potassium carbonate(13.6g, 0. O99mol)°ﬂ TOL 350mlE ¥al 95T A 2417k iﬂ?}
sto] WS AIAT. WS TR F WZEke] H0 0 MCOl FwEl §F AR A A (n-Hexane (MC)3 ShtE 67&

13.4g(55 66%) 5315},
H-NMR (200MHz, CDCl): & ppm, 1H(8.14/M) 2H(7.23/M, 7.33/M, 8.20/D, 7.71/D) 4H(7.87/D, 7.38/M, 7.55/D)
6H(7.28/M)

LC/MS: m/z= 610[ (H+1)']

wowme] AAdolA 2ol ool ofesl 2.
NPB: N,N'-Bis(naphthalen-1-yl)-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

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

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

aApAe) 1 ShEHE 1% WHEe] B2E ARE ol foAAMELA A%

[T02 ZHE F71d $ol NPBE T8t 120me] AE34455S A4t on, olojA Ir(ppy)ys =HER
sto] s3tE 19 THEEE 0.1nm/sec, Ir(ppy); THEEE 0.

0
HES Ir(ppy)y& B350l ATFEF Bl BYFS 30m FAR FHAc,

7 9ol Balg® 10m FAZ FHetel Aol WHFS A AAFEFORD o Beh: S YA 43RG
52 WAskm, 1 9ol AlE FAt] 10me] AAFEF S FASFRON, 1 Aol BAAFEES FHe Im
o) AAFYEFS AT, ANFUE Pl SFVES SHTe] 120me] ST FAs] K7 AAWF LA

oluf, Z BHo FH&ELE: {r]E4l, 3}3E 1, NPB, Algs, Balg: 0.1 nm/sec, =38HFS 0.01 nm/sec,

20l FL 0.5 nm/secE 3FH

41

A 2 WA 20

shge 1 galel a7l E 1o] Z1AE BRARE D AL Aeletie 2AAA 6 13 EAF
AN 2 WA 209 §7AARF2AE A XA

i
o
fr
o
2

Al 1
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[0266] 7] 338 1 94l (4,4-N,N-dicarbazole)biphenyl (CBP) S xﬂ 2 A AL stare 2xFAAA 1
7 s o R AxH|ale] 19 {r|HAAEFARE A
[0267] ol3}, A7l AAAAlA 1 UX] 20 & xpH|ae] 1o we} AzzE F7])dA £ nud AYE
7] & 1 o et
Z 1
[0268] g AE T& (V) g & AMAE CIE(x, y)
(at_1000cd/m’) (cd/A)
2APAE 1 31HE 1 6.0 23 0.33, 0.63
2AEAA G 2 33HE 2 5.9 23 0.33, 0.64
2AEA G 3 313HE 5 5.8 23 0.33, 0.63
AN A 4 33tE 7 5.8 22 0.33, 0.63
22AE 5 33tE 8 5.9 24 0.33, 0.63
2AAAN G 6 3}3HE 29 6.0 24 0.33, 0.64
SR G 7 3}3HE 13 6.0 24 0.33, 0.63
2AA G 8 3lstE 14 5.9 25 0.33, 0.63
2AAA G 9 3lstE 18 6.0 25 0.33, 0.63
A A 10 3lstE 22 6.0 23 0.33, 0.63
AN G 11 3} 3= 43 5.8 25 0.33, 0.63
A G 12 3} 32 46 5.9 23 0.33, 0.63
22 A S 13 3}3HE 56 5.8 23 0.33, 0.64
2AEA A 14 3l3HE 64 5.9 23 0.33, 0.63
2AA A 15 3lstE 47 6.0 23 0.33, 0.63
A A 16 3}3HE 48 5.9 25 0.33, 0.63
22 A S 17 3}3HE 53 5.9 25 0.33, 0.64
22 A G 18 3}3HE 55 6.0 24 0.33, 0.63
22 A S 19 3}3HE 66 6.0 25 0.33, 0.63
A A 20 3lstE 67 5.9 25 0.33, 0.63
oA A1 CBP 6.5 19 0.33, 0.63
[0269] TEHe A WA g s =4
[0270] SOl THE §I1EH AR 25425m /EHEA: 262 ) S VL S A E (CS-2000+ %] L4IVLE 2 130 ) o
14§ T ARES mA/mA FEAE ZFRwe] wag Hr(ed/m), FEAGN), ARLDEW/n), HFEE
(cd/A)& =43l s} 1000cd/n” & o FEALT HFaES 37 E 10] ehii
[0271] X 19 w2y, 2 gy mE {§71-AAEFAAE S5HE] U1 AARF LAY HFFTY TAE BEHZ ALE
=2 o Fe (BPE WIARE AMSET wjrioh FEAgS A4Fds] "ojxa, dFase s FdE As &
+ Ao,
]

I 130

10
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EH2

~———133

——— 131

1+— 110
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~130
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