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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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WA 400nm o]t}. o] 3t M= 3}shA 7]4S2H(CVD), B 7145 Z(PWD) S 7dSE
HE Eato] A7)3 AT ARES o gAste] AT 5= du}.

Y %é, %%’5 =4, 43 ;é], B‘l ;ﬂx}‘zl‘oﬂ] %;éol )\01'7] 211‘—1

A gEoR AEHAY B 2 Wi fr]AAS GRS SEE g oz st AlEE 4

A¥ T 22474 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'-Tj=d-N,N'-t](3-wl&#|d)-4,4' -] o}r] =H] & D (TPD), N,N'-TJ=|d-N,N'-t]r}
294 4'-tolu]enl#Ad, NNN'N-eEg-p-E8-4,4'-t]o}r]=H]Fd, NNNN-eHEZdd-4 4" -t]o}n] =
HFd, Z9(11)1,10,15,20-H Eg#dl| d-21H, 230-2 9 53 22 29 (porphyrin)3FE FEA, F ==
Z 4ol W 3xfolul & Zh= A, 1,1-°] 2= (4-t]-p-EHolr| =H D) A Z 23] J
NNN-Eg (p-Ed)otul, 4, 4', 4'-E=N-B-HEsid)-N-sldotv] =] Egf s Dol e Ejoledoly
SA, N-TlEtENE 9 ZEdTtEnE Y 2 gtEnE fEA, % & TEZ Aol %ﬂiﬂiﬂomﬂr
Ao TgEAohd §FEA, AEPHAE oyl {§EA|, doplxgdlA fEA, WIS *Jo}ﬂwr 2E¥ ofnl
SIEY f=A, 2 ZEdE 58 & F Ud.

AR 4% EZA=ZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-to}d AE &

iy
A (PyPySPyPy), HEZF2 #v|o]E]= 33HE(PF-6P), Octasubstituted cyclooctatetraene 3% (C0Ts)S & <&
SIN=

l->

wowe] frlRAR e ol A U, AR 753, 4T 755 % 4T FUSe D a4
B9 St ol go FHE GHAE VY Fow IYHAY, T Y5 AFH, Yol@ T FEL FH
= uge zoz T4 4 AU

TFARRA 5 YW FF AR, FFSUA, dolA Ai, #7] AddEely 9 33 48 AgE =
T dnt. FAARREE, JHEEA FRE, X2ASAol=A] SEE, JHEEA X2 SAlolE FRHE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algs), <FE=HA, AGEA, I, A, AL, 224, 284 9 Fyad=1 gL otz at

g 313E, FAHAdY 22 Seaadd s3tE, 1,4-912 C-vE=EHE)iAl, 1,4-0]24-E 2 ) wAl,
1,4—‘3]"(4—“1151—5—31]%—2—&/\}* AL 1,4-81 2 (5-wd-2-S A )Wl 2, 5-H] A (5-t- R E-2-H 2 SAE
2)abolofl, 14-tisd-1,3-FEhelal, 1,6-t99-1,3, 5-AAFEelel 11,4, 46 Eebsl -1 3-F e sl &
AL ol g ALaolE, $4 FEA FHAA, Tk A%, Aclesdane A, tAoher
gAlol oy e MAa ZgvE 4145\_7 L W = oLE Al /\ﬂ/\ A A~ g2 R ~EY A 5\_ Hd 435\_! 2

A, )
A B, 2EM GRA, 202 B9E, SAoE B9E B8 8 4 At

oo §7] BL A FASHE 7 T8 A T, 23 3Y e gy e A" PHE Sk
wruto 7 JAAZIAY, 7 Tl AHEEE ARE o)&ste] AxT 5 AUrk. olF AT FA dEiA =
Sl A glom, Az SAd wet dutA dEd 4 glovk, BE 2mm WA 5,000nme] HelelA AA
2

B oao] mE {§U)AAT GRS SFES WF FAMA dste] ¥4E  Jomw, e g4 Aol 1t
Aatar, D& (pin hole)o]l A9 & #- vtto R folsiA A& 4= A= FHe] At

osh, AAE Fatol ¥ wyel mE F/AABFLAE HTE D o TS FAAATYLAY AR
WL US PARCR et ey ol oAE A% RoEA old ostel B WPl Wit W

_24_



[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
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(D A4 1-1: 74 1-1 A

1-1

4,5-diazafluoren-9-one (10.0g, 0.055mol/ZF=r4H)el hydrazine hydrate(38.5ml, 0.55mol/sigma Aldrich),
potassium hydroxide(15.4g, 0.275mol/sigma Aldrich)el] ethylene glycol 120mlE ¥ i1 13CollA 18A]%F Wk
st WESAIHT. W TR WZste] HO o MCol TR ¥ A AA(n-Hexane :MO)3Fe] F1HA] 1-1&
5.2g(5& 56%) 55 3FA ).

LC/NS: m/z=168 [(M+1)']

(2) Azxd 1-2: FIHA 1-2 A

Br
B
D o —— QU
N N=
1-1 4 \/ N\
S
12

=7 1-1 (10.0g, 0.059mol)ell 1-bromo—4-iodobenzene (20.0g, 0.070mol/sigma Aldrich), Pd(0OAc)2(0.6g,
0.003mol/sigma Aldrich), t-BuOK(33g, 0.295mol /sigma Aldrich), trihexylphosphine(0.84g, 0.003mol
/sigma Aldrich)ol ethylene glycol 150mlS Y i 130ColA] 18A17F nHbsle] HESA|ZATH, wH$ 28 & Wzt
3t H0 : MColl 42 & ZHA A (n-Hexane :MC)3F F3HA|l 1-2522.6g(5& 80%) 55310

LC/NS: m/z=478 [(1+1)']

(3) Az 1-3 : 374 1-3 34

FZHA 1-2(10.0g, 0.02lmol)E THF 100mlE Yol *5o]al acetone/dryice batholl ¥¢] -78CE %&E ¥ n-
BuLi(2.5M)(10ml, 0.024mol/sigma Aldrich)Z droppingdte] 3A17F wulsle] wh-SA|Zth, Wh$ Fg
<3ke] Hy0 : MColl 2528 = A:AAA (n-Hexane MC)3to] 714 1-3& 5.9g(5& 70%) F53+ ).

LC/MS: m/z=399 [(M+1)']
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[0117]

[0118]
[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

[0125]
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(4) Ax4 1-4: A 1-4 A

O ‘ Br
. /::\
Br

7 \j R (HO)B
=N N=

1-3

=74 1-3(10.0g,  0.025mol)el  3-bromophenylboronic  acid (6.0g, 0.030mol/sigma  Aldrich),
Pd(PPh3)4(1.4g, 0.0012mol/P& TECH), potassium carbonate(10.4g, 0.075mol/sigma Aldrich)ell THF 400mlZ

Wil 65T A 18A17F wtsle] HESAJATH, ¥k F8 & W45t 1,0 ¢ MCl S8 & A A A (n-Hexane
MOt F7hAl 1-42 8.9g(FE 75%) 53T}
LC/NS: m/z=475 [(M+1)']

(5) Az 1-5: 3= 1 A

74 1-4(10.0g, 0.021mol)oll 9-phenyl-9H-carbazol-3-ylboronic acid (7.2g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)oll THF 400mlE 23l 65ColA 18A17F nlwt

sho] WEAIZT. WS FE F W7bste] 0 o NCOl SR F AP A A (n-Hexane :NMC)3IY 3EHE 18 9.5¢g
(& 71053kl

H-NMR (200MHz, CDCl3): & ppm, 1H(7.26/M, 7.29/D, 7.70/S, 8.18/D, 8.00/D, 7.45/M, 7.77/S, 8.12/D,
7.29/M, 7.50/M, 7.63/D) 2H(7.50/D, 7.58/M, 6.81/M, 8.51/D, 7.11/D) 4H(7.48/D, 7.33/D)

LC/NS: m/z=638 [(M+1)']
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[0126]

[0127]
[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
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A 2: sHehE 2 A

!iilp iiln !illl N 4§il?
afda O
N W

2

Z7+A1-4(10.0g, 0.021mol)oll 9H-carbazole (4.2g, 0.025mol/sigma Aldrich), Pd(PPh3)4(1.2g, 0.0010mol),
potassium carbonate(8.7g, 0.063mol)ell THF 400mlE Y3 65ColA 18AI1ZF mwtsle] whSA|ATCH, HbS TR
T Yzhate] Hy0 @ MCol =88 3 AP A A (n-Hexane :MC)3}o] 3}3E 22 8.5g(58 72%) 531 tt.

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.26/M, 7.52/D, 7.51/M, 7.46/D, 7.63/D, 7.50/M, 7.29/M, 8.12/D,
8.55/D, 7.25/M, 7.94/D, 8.09/S) 2H(6.81/M, 8.51/D, 7.11/D, 7.29/D, 7.48/D) 5H(7.33/M)

LC/MS: m/z=562 [(M+1)']

=24 1-4(10.0g, 0.02Imol)o] 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (6.9g, 0.025mol/sigma
Aldrich), Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)oll THF 400mlE Y 65ColA

18A1ZE akake] WESAIZ T, Wbg T8 F WZske] H0 0 MCol Sl & A A (n-Hexane :MC)3le] 3=
42 9.5g(FET72%)FE 3T

H-NMR (200MHz, CDCls): & ppm, 1H(7.26/M, 7.48/D, 7.57/M. 7.70/S, 8.24/D) 2H(6.81/M, 8.51/D, 7.11/D,
7.29/D. 7.48/D. 7.A1/M) 41(8.28/D. 7.51/M. 7.33/M)

LC/NS: m/z=628 [(+1)']

A 4: spehE 5 A

_27_



[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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ZZHA 1-4(10.0g, 0.021mol)°l dibenzolb,d]thiophen-4-ylboronic acid (5.7g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)ol THF 400mlE @3 65ColA 18A17F Wk
she] WhEA AL, g T8 T W@7Eke] 0 ¢ MCol FEE T AP A A (n-Hexane :MC)3Y] FESE 8.9g(F
& 73%) 53k

H-NMR (200MHz, CDCl3): & ppm, 1H(7.57/M, 7.70/S, 7.58/M, 8.20/D, 7.52/M, 7.50/M, 8.41/D, 8.45/D,
7.98/D) 2H(6.81/M, 8.51/D, 7.11/D, 7.29/D) 4H(7.33/M ,7.48/D )

LC/MS: m/z=579 [(M+1)']

ZZHA 1-4(10.0g, 0.021mol)°l 9-phenyl-9H-carbazol-3-ylboronic acid (7.2g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)ol THF 400mlZS ¥ 65Co|A 18A]7F alwk

st} WEEAIZITE. WS TR F @Zbete] 10 ¢ MCAl SEEl F AR AAl(n-Hexane :MC)FH] FgHE 72 9.5
(F& TI0)F53A

H-NMR (200MHz, CDCly): & ppm, 1H(7.26/M, 7.57/M, 7.70/S, 7.81/D, 7.38/M, 7.85/D, 7.66/D, 7.38/M,
7.32/M, 7.89/D) 2H(6.81/M, 8.51/D, 7.11/D, 7.29/D) 4H(7.33/D, 7.48/D)

LC/MS: m/z=638 [(M+1)']
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
[0153]

[0154]

[0155]
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ZZFA] 1-4(10.0g, 0.021mol)el| benzofurol2,3-blpyridin-3-ylboronic acid (5.3g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)oll THF 400mlE 23 65ColA 18A17F nlwt

sho] WAL WE FE F d7ske] 10 0 MCol SR F A AA (n-Hexane :MC)3Fe] 3FE 95 10.0g
(& 74053kl

H-NMR (200MHz, CDCly): & ppm, 1H(7.26/M, 7.70/S, 7.57/M, 9.24/S, 7.97/S, 7.89/D, 7.32/M, 7.38/M,
7.66/D) 2H(6.81/M, 8.51/D, 7.29/D, 7.11/D) 4H(7.48/D, 7.33/D)

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

ZZHA 1-4(10.0g, 0.021mol)ell 9H-pyridol[2,3-blindole (4.2g, 0.025mol/sigma Aldrich), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(8.7g, 0.063mol)oll THF 400mlZS 2L 65TCoA] 18A)1%F nlykale] whS-AJF T},
g TE F dake] B0 NCel FRE] F A A (n-Hexane :MC)3te] 3 108 8.4g(5& 71%) S5t

gl

52
*

H-NMR (200MHz, CDCls):§& ppm, 1H(7.26/M, 7.52/D, 7.51/M, 7.46/D, 8.09/S, 7.94/D, 7.25/M, 8.55/D,
8.51/D, 7.36/M, 8.43/D) 2H(6.81/M, 8.51/D, 7.48/D, 7.29/D, 7.11/D) 5H(7.33/M)

LC/MS: m/z=563 [(M+1)']
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
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AAld 8: shetE 13 §HAd

+

=7 1-4(10.0g, 0.02lmol)ell  triphenylen-2-ylboronic acid (6.8g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)oll THF 400mlES ¥ 65Co|A 18A]7F alwk

3te] HESAIHY. RBES FE T W45k 0 0 MCol S¥E2] & APAA (n-Hexane MO 3H3E 132 9.9¢
(& 76%)F 533U

H-NWR (200MHz, CDCl3): & ppm, 1H(7.26/M, 8.18/D, 8.04/D, 9.15/S, 7.70/S, 7.57/M) 2H(8.12/D, 7.82/M,
7.88/M, 8.93/D, 6.81/M, 8.51/D, 7.11/D, 7.29/D) 4H(7.48/D, 7.33/M)

LC/NS: m/2=623 [(H+1)']

AAld 9: sHetE 156 §H4d

(D AZxd 9-1: FIHA] 15-1 A

=704 1-3(10.0g,  0.025mol)ell  3-bromophenylboronic  acid (7.4g,  0.030mol/sigma  Aldrich),
Pd(PPh3)4(1.4g, 0.0012mol/P&H TECH), potassium carbonate(10.4g, 0.075mol/sigma Aldrich)ol THF 400mlZ
Qa3 65CoA 18A1ZF wnkste] whSAIZATEH, W T8 T W¥Zhsle] H0 ¢ MCOl S8 ¥ A A Al (n-Hexane

MO8kl F3EA] 15-18 10.5g(58& 74%) 53T},

LC/MS: m/z=565 [(M+1)']
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]
[0173]

[0174]
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(2) Azd 9-2: 3= 15 §A4

oo
% \ N

)

0009mol), potassium carbonate(7.5g, 0.054mol)ol THF 400mlZS 2iL 65TCo|A] 18A)1%F nlykale] whS-A|F T},

=744 15-1(10.0g, 0.018mol)°ll dibenzolb,d]thiophen-4-ylboronic acid (4.8g, 0.021mol), Pd(PPh3)4(1.0g,
0.
e F3 5 Yzste] 10 o MCol %8 & A# A A (n-Hexane :MC)dte] 3EE 152 9.1g(F& 76%) 5533

e

H-NMR (200MHz, CDCls): & ppm, 1H(7.26/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.77/S, 8.20/D, 7.58/M,
8.41/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D) 2H(7.48/D, 7.23/D, 7.11/D, 6.81/M, 8.51/D, 7.24/D) 4H(7.33/M)

LC/MS: m/z=668 [(M+1)']

A 10: S5t 16 94

=74 15-1(10.0g, 0.018mol)ell  4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (5.8g, 0.02Imol),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(7.5g, 0.054mol)e] THF 400ml= @il 65Col A 18A17F nLyk

sto] RESAIZY. whe T8 s 1,0 ¢ NCOl SE] ¥ AR Al (nHexane (MC)dFe] g 165 9.9g
(58 TS5

H-NMR (200MHz, CDCl3): & ppm, 1H(7.77/S, 7.87/D, 7.69/D, 8.55/D, 7.25/M, 7.94/D, 7.26/M) 2H(7.23/D,

_31_



[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

ZIHEd 10-2015-0005331
7.41/M, 6.81/M, 8.51/D, 7.11/D, 7.48/D, 7.24/D) 3H(7.33/M) 4H(8.28/D, 7.51/M)

LC/MS: m/z=717 [Qi+1)']

Ao 11: shebe 18§44

=74 15-1(10.0g, 0.018mol)ell dibenzolb,d]furan-2-ylboronic acid (4.4g, 0.021mol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(7.5g, 0.054mol)el THF 400mlE 2L 65CelA 18417+ nwksle] wh--A|Z T},
He F3 5 Yyzhsle] Hy0 ¢ MCol =87 3 A# A A (n-Hexane :MC)dle] 3}3%E 18% 8.7g(F8& 74%) 5533
c}.

H-NMR (200MHz, CDCls;): & ppm, 1H(7.26/M, 7.69/D, 7.87/D, 7.94/D, 7.25/M, 8.55/D, 7.77/S, 7.81/D,

7.72/D, 7.71/S, 7.89/D, 7.32/M, 7.38/M, 7.66/D) 2H(6.81/D, 8.51/D, 7.11/D, 7.23/D, 7.438/D, 7.24/D)
3H(7.33/M)

LC/MS: m/z=652 [(M+1)']

Ao 12: shet= 20 94

=7k 15-1(10.0g, 0.018mol)oll triphenylen-2-ylboronic acid (5.7g, 0.021mol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(7.5g, 0.054mol)ell THF 400mlE 23 65TCelA 18A17F uwkate] Wk 7T},
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[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
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=

=

o

ul

Ll
o

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.26/M, 7.94/D, 7.25/M, 8.55/D, 7.77/S, 7.69/D, 7.87/D, 8.04/D,
8.18/D, 9.15/S) 2H(8.93/D, 7.88/M, 7.82/M, 8.12/D, 7.24/D, 7.11/D, 7.23/D, 6.81/M, 8.51/D) 3H(7.33/M)

F d7telel 10 1 NCol FEel F ARAA (rHlexane MO HLE 208 9.29(F & 20 F 5

olo

LC/NS: m/z=712 [Qi1)']

Ao 13: shehe 21 44

(3

inx\ ¥
N N=

151

=74 15-1(10.0g, 0.018mol)el 9H-carbazole(3.5g, 0.021mol), Pd(PPh3)4(1.0g, 0.0009mol), potassium
carbonate(7.5g, 0.054mol)oll THF 400mlE 23 65TColA 18417 mukslo] vk A AT, wWhe 28 T W7zhslo
H0 : MCeoll F¥2 & ZA-AAA (n-Hexane :MC)3te] FHE 218 9.1g(F& 76%) 55310},

H-NMR (200MHz, CDCl3): 6 ppm, 1H(7.26/M, 7.31/D, 7.63/D, 7.50/M, 7.29/M, 8.12/D) 2H(8.55/D, 7.25/M,
7.94/D, 6.81/M, 8.51/D, 7.11/D, 7.23/D, 7.48/D, 7.24/D, 7.63/D) 4H(7.33/M)

LC/NS: m/z=651 [(H+1)']

Ao 14: shebs 23 4

G5
& ”Nf N

ZZFAl 15-1(10.0g, 0.018mol)ell 9H-pyrido[2,3-blindole (3.5g, 0.021mol), Pd(PPh3)4(1.0g, 0.0009mol),
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]
[0203]

[0204]

[0205]

SIS31 10-2015-0005331

=

potassium carbonate(7.5g, 0.054mol)o] THF 400mlE il 65Col|A] 18A17F uylasle] wkEAZTH, wkS
I Wyztate] H0 : MCol =Ee & AAAA (n-Hexane :MC)ate] 3}3HE 23S 8.8g(F8& 75%)F536+4tt.

o

H-NMR (200MHz, CDCl3): 6 ppm, 1H(7.26/M, 7.50/S, 7.63/D, 7.31/D, 7.36/M, 8.43/D, 8.51/D) 2H(8.55/D,
7.25/M, 7.94/D, 7.24/D, 7.11/D, 7.48/D, 7.23/D, 8.51/D, 6.81/M) 4H(7.33/M)

LC/NS: m/z=652 [(i+1)']

Aol 15: shete 27§44

(D Ax4 15-1: =7hA 27-1 &4

271

=74 1-3(10.0g, 0.025mol)ell  4-bromophenylboronic acid (6.0g, 0.030mol), Pd(PPh3)4(1.4g,
0.0012mol/P&H TECH), potassium carbonate(lO 4g, 0.075mol/sigma Aldrich)el] THF 400mlE Y3l 65TCeolA 18
AZE akete] WESAIF T, WS TR WQ7bEte] H0 0 MCol FEE] ¥ AP A (n-Hexane :MC)S] F7HA

27-15 8.4g(5& 71953199
LC/NS: m/z=475 [(M+1)']

(2) Azd 15-2: s}3t= 27 344

H
L

4 \x e
N N= 27

ZZHAl 27-1(10.0g, 0.021mol)oll 9H-carbazole (4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0. OOllmol), potassium
carbonate(8 7g, 0.063mol)el] THF 300ml= @il 65Co|A 18A1ZF uwksle] WRSAIHTH, whe F8 & Yzh3lo]
D MCel FE7 5 AHAA (n-Hexane :MC)3Fe] 3}eHE 275 8.4g(& 71%)‘r?0}‘3§5}.

H-NMR (200MHz, CDCls): & ppm, 1H(7.26/M, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 8.55/D, 7.25/M, 7.94/D)
2H(7.29/D, 7.11/D, 7.48/D, 6.81/M, 8.51/D, 7.79/D, 7.68/D) 5H(7.33/M)

LC/NS: m/z= 5620 (M+1) ']
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
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A 16: shetE 29 94

=74 27-1(10.0g, 0.021mol)°ll dibenzolb,d]thiophen-4-ylboronic acid (5.7g, 0.025mol), Pd(PPh3)4(1.2g,
0.0011mol), potassium carbonate(8.7g, 0.063mol)ell THF 300mlE 2L 65CelA 18A17F nutate] wkSA 7T}
S 28 § Jztsle] Hy0 @ MCol S8 3 A A A (n-Hexane MC)3te] & 292 9.1g(F8& 75%) TS5

=

H-NMR (200MHz, CDCly): 6 ppm, 1H(8.20/D, 7.58/M, 8.41/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D, 7.26/M)
OH(7.11/D, 7.29/D, 7.48/D, 6.81/M, 8.51/D) 4H(7.33/M, 7.25/D)

LC/NS: m/z= 5790 (W+1) ']

Ao 17: sheh=s 30 4

=74 27-1(10.0g, 0.021mol)el] dibenzolb,d]furan-2-ylboronic acid (5.3g, 0.025mol), Pd(PPh3)4(1.2g,
0.0011mol), potassium carbonate(8.7g, 0.063mol)e] THF 300ml= YL 65ColA 18A17F nubale] Hb-S-A]F T},
=]

S ZF=8 5 JyZbste] 10 0 MCol FEe F AL A (n-Hexane NMC)3te] 3HEHE 302 8.4g(5& 7T1H)FEEA

e

H-NMR (200MHz, CDCly): & ppm, 1H(7.26/M, 7.81/D, 7.72/D, 7.71/S, 7.66/D, 7.38/M, 7.32/M, 7.89/D)
2H(6.81/M, 8.51/D, 7.29/D, 7.11/D, 7.48/D) 4H(7.25/D, 7.33/M)

LC/MS: m/z= 563[ (M+1)']
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]
[0224]

[0225]
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A A 18: 3}gHE 33 $HA]

=74 27-1(10.0g, 0.021mol)ol triphenylen-2-ylboronic acid (6.8g, 0.025mol), Pd(PPh3)4(1.2g,
0.0011mol), potassium carbonate(8.7g, 0.063mol)e] THF 300ml= YL 65ColA 18A17F nukale] Hk-S-A]Z T},
S F85 5 QZste] 10 : MCol FEE F AP A A (n-Hexane :MC)3Ie] 3FE 338 9.6g(5& 7305319

h

H-NMR (200MHz, CDCl3): 6 ppm, 1H(8.04/D, 8.18/D, 9.15/S, 7.26/M) 2H(8.12/D, 7.92/M, 7.88/M, 8.93/D,
7.48/D, 7.11/D, 7.29/D, 6.81/M, 8.51/D) 4H97.33/M ,7.25/D )

LC/NS: m/z= 623[ (1) ]

AAe] 19: 3}gHE 38 A

(1) Az 19-1: FIHA] 38-1 314

=N
N mow@a —
N

=704 1-3(10.0g, 0.025mol)e 5-bromopyrazin-2-ylboronic acid (6.1g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.4g, 0.0012mol/P&H TECH), potassium carbonate(10.4g, 0.075mol/sigma Aldrich)el] THF 400mlZ
Qa1 65CeA 18A17F wukste] HhZAIFATE. W F8E & WdZske] HO0 ¢ MCAl S&8 F A A Al (n-Hexane

MO8kl F3EA] 38-18 8.5g(5& 71%) 533

LC/NS: m/z= 4780 (+1)']
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[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]
[0233]

[0234]

[0235]

[0236]
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(2) Az 19-2: 3}3H= 38 34

=74 38-1(10.0g, 0.021mol)ell 9H-carbazole(4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0.0011mol), potassium
carbonate(8.7g, 0.063mol)oll THF 300mlE 23 65CelA 18A17F myksle] vk A AT, wWhe 28 T W7zhslo
H0 @ MColl =#u] & AYAA(n-Hexane :MC)3to] 3}3HE 38% 8.6g(5+& 73%) 55313t}

H-NMR (200MHz, CDCls): & ppm, 1H(7.26/M, 8.79/S, 8.60/S, 7.94/D, 7.25/M, 8.55/D, 7.63/D, 7.50/M,
7.29/M, 8.12/D) 2H(7.11/D, 7.29/D, 7.48/D, 7.67/D, 6.81/M, 8.51/D) 3H(7.33/M)

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

Ao 20: shetb= 40 §H4d

40

ZZHA] 38-1(10.0g, 0.021mol)ell 9H-pyridol[3,4-blindole (4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0.0011lmol),
potassium carbonate(8.7g, 0.063mol)e]l THF 300mlE ¥ 65ColA 18A17F nH3le] WA F L, WS £37

& W7tske] H0 @ MColl F®E] ¥ AP A A (n-Hexane MCO)FHe] 3 408 9. 1g(F& 77%) F53H 3Tt
H-NMR  (200MHz, CDCls): & ppm, 1H(8.79/S, 7.26/M, 8.6/S, 7.94/D, 7.25/M, 8.55/D, 8.87/S, 8.43/D,
7.38/D) 2H(6.81/M, 8.51/D, 7.29/D, 7.48/D, 7.67/D, 7.11/D) 3H(7.33/M)

LC/MS: m/z= 5650 (M+1)']

#owrge] AAldo)A] 2ol ofolt= ofelsh @,
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[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
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NPB: N,N'-Bis(naphthalen-1-yl)-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(II1)

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

A G 10 B8R 18 WgEo] FAE AEE o Fr)AANGAA A2

IT0Z ZHHE f2171# Yol NPBE FZste] 120mme] A¥TH5S FAsN o, ool Ir(ppy)ys =HE
sto] 3eE 19 SFEEE 0.1nm/sec, Ir(ppy); FEEE 0.009nm/secE S2stal, F2&EE H]E&o] 9%7}
HES Ir(ppy)ss £33t HA355S dod 35S 30mm FAZ FA33T.

71 $loll BalgE 10nm FAZ FFste] Aol dFTS AU AAFETOE olsdthe S WA= AIdAD
=< FAstar, 1 ol Alg3E S#sk 40nme] AAESES AR oH, I Yo E3EES S35 1mm
9] HAAFASS AT ARFAS ol dFrES 36t 120nme] =58 A 71 AGF At
= Azl

ojluf, z} BHY FHErE= F7]EA<, 3HE 1, NPB, Algs, Balg®E 0.1 nm/sec, &3d]E-S 0.01 nm/sec,

N

shete 1 il a1 & 19l A 2BAEES AHEE AS Aldstas 2ApEA ) 13 5dE

AAle 2 WA 200 F71AAEF LA AT

AAH] e 1

3132 1 th4l (4,4-N,N-dicarbazole)biphenyl (CBP) & #3352 A& AL
o

371
sUg W os A 19 71 AALF RS Al FE )

jq.E

LA 209 Zxpufaie] 1o whel AlzE 7] A g Akl

X1
A s TGV Ll <y R

(at 1000cd/m2) (Cd/A) (CIE(X,y))
2 A Al A1 3letE] 6.1 23 (0.33.0.63)
AP A 2 3}§=2 6.0 22 (0.33,0.63)
A A3 s&E4 6.2 22 (0.33,0.63)
A A A4 313 E5 5.8 24 (0.33,0.63)
A 5 3}HE7 5.5 21 (0.33.0.63)
A A 6 3}3HE9 5.8 26 (0.33.0.64)
2 AP A A7 i‘rf&%lo 5.9 25 (0.33,0.63)
22 A 8 s3tE 5.7 25 (0.33.0.63)
22 A A9 314 %15 6.0 23 (0.33,0.64)
22 A 10 slet= 6.0 23 (0.33.0.63)
2 AP A 11 ﬂi}%léﬂ 5.9 22 (0.32,0.63)
2 AP A 12 3}8-=20 5.8 23 (0.33,0.63)
22413 3321 6.1 24 (0.33.,0.63)
22 A o 14 35523 6.1 22 (0.33.0.63)
A A 415 313527 5.7 21 (0.32,0.63)
22 A o 16 35529 5.8 22 (0.33.0.63)
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AN 617 3} 3HE30 5.8 23 (0.33,0.63)
AP A 618 3131233 5.9 22 (0.33,0.63)
A A 419 3131238 5.7 25 (0.32,0.63)
212 A 4120 343240 6.0 29 (0.33,0.64)
e Apu) a1 CBP 6.5 19 (0.33,0.63)
[0252] TEAG D WFEE 54
[0253] 9ol A BHE g aAH ()BT 25425mn /EEAE: 2om ) S VL =4 A E(CS-200044] TZ+IVL3E 2= 12 )0
17 I F AFE 1mA/m245] AeAZIn SREe] W 3 %=(cd/m), TEASTNV), AFL=A/m), EFFEE
(cd/V)E ZA43ke] 3=7) 1000cd/n” @ o TEALT WFFTES A7) E 1 o YEhHAT
[0254] 1o =y, 2 ol uwpE fFUAARFALAE FEe] FUIAALF R HFFT] TAE BHZ AL
g o Folo) (BPE WHARL AST wnvh TEAS A9 WolAn, WREEL 4Ys P4 AL L
% 9.
=
0]
—hhIImIaaX
I iy — 150

A O O A OO

+——130

I
A A A A AT S,
Y i

P

k1
)
\Y

~ 130

kY

——133

——131

//// 7 % 1110
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