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[0093]



[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

on
Ju

£351 10-1562882

L B o] Ao HtetA B W] fUIHARFARAE S5Ee] AMEE o, . A
T B4, ¥ET B4, ¥45Y 32E B4, AAFE 24, 2 AAFY Edo] AV 449 fUET
A EEOR ARRHAY EE 2 LY fUHA GRS SEY A HoR yasle] AMEE 4

A T EAZA 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'-T]#d-N N'-t](3-v€#|d)-4,4'-t]o}u]=n] A (TPD), N, N'-v]Ad-N,N'-t]r}
T84 4'-totmnlsld . NN N'N' -8l Eet-p-E2H-4 4" -l =nlsld . N NN'N'-HEg}sld—4 4'-t]o}m]
HEd, =ZH(11)1,10,15,20-Bl E} d-21H,230-2 9 ¥ 53} 2 E9 A (porphyrin)3te&E FxA, T4 =&
=3l ek 3afolHl & Zk= A, 1,1-¥]2(4-t-p-FHolr =# ) A E 2 T,

NN N-E(p-EZ)o}Tl, 4, 4', 4'-EFA=IN-(3-wEdd)-N-Adolr| =] Egddolnulz} 22 Eg ooyl £
ZA, N-Hd7tENE 2 ZEv)datEntEy 2E gtEnE FEA, FaE E%i’\]o} , TEZEEAJold T}
2o TEZA oMY FEA, AEHAE olql fEA, Qo xEMlAl fEA, WS Abgolvly A~E™E oyl
shgtEe f=A, 2 AT 58 & 7 dn.

AR 4% EA=ZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-tjo}d 4l

A (PyPySPyPy), ¥HZFQ | d|olE|= 33HE(PF-6P), Octasubstituted cyclooctatetraene 3=(C0Ts)S & <

il

B oagel A AARaA deid, AR FUF, AR #4F, 4F 755 L 4F FUFS DS 89
B9 sh} olge] FHE GRS 9Y FOoE IYHAY, Br 45 43F, JolF R HFEL A
EBee zow T4 4 A

WAAREA AE BW E% JYAR, FYFUA, A4 Ak, §7) A"dolE 2 FY BUS NG E
Soat. FAdome kb HTE, EAUSASA HUE, SHEA EARSACS HUE.

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), <EA, IdGEA, I, 4, g, Z2d, Fud 9 AUyagEyd 2 Zeotzal

g s, Adedy 2 gyuddd s, 1,4-0]2 2-AgzE)uAl, 14—H1*(4—ﬂ1ﬂﬂaa)tﬂzﬂ,
1,4-H 24~ E-5-3 d-2-S A )R, 1, 4-0] 2 (5-3d-2-SAE 2 ) dlAl, 2, 5-H] 2= (5-t-RE-2-H = 8=
2)rtelosl, 1,4-t9d-1,3-FEddl, 1,6-t]9d-1,3,5-AAEE] <, 1,1,4,4-8| Egba|d-1,3-F-Efr] <l } Ze
AL el dE Adaold, 4 FEAY FE2A, Fokd A4, trolemddI Y M4, tiAoherd
Arfol gt A4 FEE A4, SAN=GELA A4, A N4 JtE2R2EE A Agd A4 S
AR EghE, 2"l A, 29 R EghE, SAkHelE EEE 5% 5 5 Sl

el f7] BL ARE FAsE 24 32 1E 3, 21 39 £ Aagd e IAE WES $8)

uro Eé*éﬂ 1A, 2 ’OﬂH AR EE ARE ol gste] AT 5 QY. ols A5 W %vﬂoﬂ a4

e e g = o
4
o)
L

L)
rr B

Al 1: shetE 1 §HA
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[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

SE5051 10-1562882

(1) Axd 1-1: =7k4 1-1 34

1-1

4,5-diazafluoren-9-one (10.0g, 0.055mol/F=r*H)eoll hydrazine hydrate(38.5ml, 0.55mol/sigma Aldrich),
potassium hydroxide(15.4g, 0.275mol/sigma Aldrich)ell ethylene glycol 120m1E @il 13ColA 18A17F ik
sto] WESAIZATE. ¥k TR F W7ZFEte] H0 o MCOl FwEl § A-AAl(n-Hexane :MO)3Fe F1HA 1-1&
5.2g(5& 56%) 58T

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

(2) Azxd 1-2: F7HA 1-2 34

Br

CQD - Q"

: 292
=N N"
1-2
Z7rA 1-1 (10.0g, 0.059mol)ell 1-bromo-4-iodobenzene (20.0g, 0.070mol/sigma Aldrich), Pd(0Ac)2(0.6g,

0.003mol/sigma Aldrich), t-BuOK(33g, 0.295mol /sigma Aldrich), trihexylphosphine(0.84g, 0.003mol
/sigma Aldrich)el ethylene glycol 150mlES ¥ i 130CollA] 18A17F "”ﬂo}cﬂ] S Al ZT, 9 EFg & Yzt

o] H,0 @ MColl F#2 ¥ AW AA (n-Hexane :MC)3te] F3HAl 1-2522.6g(55 80%) 53T},

LC/MS: m/z=478 [Qi+1)']

(3) Az 1-3 : 37k 1-3 34

FZHA 1-2(10.0g, 0.02lmol)E THF 100mlE Y] =]l acetone/dryice batho] Yo -78CE %F F n-
BuLi(2.5M)(10ml, 0.024mol/sigma Aldrich)Z droppingd}e] 3A]ZF wbsle] WS A|ZHTH, WS- 8 3 AFL il

$3ko] H,0 @ MCol 8 ¥ AHAA(n-Hexane MO8t F7HAl 1-32 5.9g(58& 70%) 533t}

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

[0118]
[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

[0125]

SE551 10-1562882

(4) Az 1-4: F7HA 1-4 A

O Br
YN o s
< N

1-3

A 1-3(10.0g, 0.025mol)oll  3-bromophenylboronic  acid  (6.0g, 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
Y3 65CoA 18417 dbele] WS- A AT, vk F8 5 Wzbsle] H0 ¢ MCol FEE T A YA A (n-Hexane

MO)BE] F21A| 1-45 8.9g(5& 75%) 5 E519 ).
LC/NS: m/2=475 [(1+1)']

(5) Azxd 1-5: 3= 1 34

ZZHAl 1-4(10.0g, 0.021mol)el] 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 400ml= Y il 65ColA] 18A]7F nluk
sto] WESAIZATH. WS TR T W7Ete] H0 : MCol Tl & Ay A A (n-Hexane :MC)3te] 33HE 1S 9.5¢

(& 7155319
H-NMR (200MHz, CDCls): & 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/MS: m/z=638 [(M+1)']
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[0126]

[0127]
[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SE5451 10-1562882

- \/ B O
s
2

ZZFA11-4(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)el]l THF 400ml=S Y 65ColA 18417 nHbale] whe-Al#TH, Whe 85

T WJZEke] Hy0 ¢ MCol ZHd & A AA (n-Hexane :MC)3}e] 3}3HE 25 8.5g(5& 72%) 553},

H-NMR (200MHz, CDClz):§& 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/NS: m/2z=562 [(1+1)']

A 1-4(10.0g, 0.021mol)el] 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)e] THF 400mlES Yil 65Tl A

18A1ZF Wustel MSAAT W T2 T 37se] B0 1 Mol FEe F A A rHexane 0Tl HHE
£ 0 5g(F T TEIAT.

H-NMR (200MHz, CDCl3): & 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, 7.41/M) 4H(8.28/D, 7.51/M, 7.33/M)

LC/MS: m/z=628 [QH+1)']

i3 Al

ot

AA 4: S3E 5
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

SE5451 10-1562882

Z7rA] 1-4(10.0g, 0.021mol)el 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 400mlS Yil 65CoA 18A]17F wwk
sto] HESAIATE. WbE TR S WZEte] HO ¢ MCel T2 § ARG A (n-Hexane :MC)3te] 33E55 8.9g(F
& 73%) TSkt

H-NMR (200MHz, CDCls): & 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/NS: m/z=579 [(M+1)']

=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)ol THF 400mlS Yl 65ColA 18A]17F wwk

st HESA AT, WbE TR T WSk HO0 o MCOl Tl & AR AGA(n-Hexane :MC)3tH 3slgtE 7S 9.5g
(& 719533}

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

Al 6: 3HEE 9

pot

A
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
[0153]

[0154]

[0155]

SE551 10-1562882

ZZHAl 1-4(10.0g, 0.021mol)ell 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)ol THF 400ml= Y il 65ColA] 18A]7F nluk
sto] WESAIF T Wb TR T WS HO0 ¢ MCol TR & AHGA|(n-Hexane :MC)3Fe] 8F3tE 95 10.0g

(& 740) 5383
H-NMR (200MHz, CDCls):8 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 [QH+1)']

PR

Q e N <)
7N
=N N==

10

A 1-4(10.0g, 0.021mol)oll 9H-pyrido[2,3-blindole (4.2g, 0.025mol/sigma Aldrich), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(8.7g, 0.063mol)ol THF 400mlS Yl 65TCol A 18AIZF nwksle] WE--A|F T},
WS 285 5 yzbsle] HO0 @ MColl =E2 F AHAA(n-Hexane :MC)3le] 3}3tE 108 8.4g(58& 71%) 535

H-NMR (200MHz, CDCl;):§& 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/NS: m/z=563 [(M+1)']
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SE5451 10-1562882

+

Z7rA 1-4(10.0g, 0.021mol)ell  triphenylen—2-ylboronic acid (6.8g, 0.025mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(8.7g, 0.063mol)ol THF 400mlS Yl 65ColA 18A]17F wwk

sto] wke AT, WS g 5 Yzbste] K0 o NCol FEE F AWAA (n-Hexane :MC)ste] 33IE 138 9.9g
(& 76%) 53Tt

H-MMR (200MHz, CDCls):& 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/MS: m/z=623 [Qi+1)']

ol

Ao 9: sHebE 16 $H4d

I

(D) Alzd 9-1: F3HA] 15-1 34

Z7r4 1-3(10.0g,  0.025mol)el  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)el THF 400mlE

D3 65Co A 18417 mukele] wkSA|ZTh, Wk E8 & YZhslo] HO0 : MColl ZEe T AYWAA (n-Hexane

MOkl E7HA) 15-18 10.5g(5& 74%) 53t

LC/MS: m/2z=565 [(H+1)']
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[0166] (2) Azl 9-2: 3FE 15 A

[0167] -

[0168] ZZFA) 15-1(10.0g, 0.018mol)el]l dibenzolb,d]thiophen-4-ylboronic acid (4.8g, 0.02Imol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(7.5g, O. 054m0 )oll THF 400mlE g1 65TColA 18A)%F ulwkale] HE-2-A]Z T},
WS 285 5 yztale] KO ¢ MCol Y ¥ AU A (n-Hexane MC)3te] 31&E 152 9.1g(F& 76%)F53HA

o},
[0169] H-NMR (200MHz, CDCly): & 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)
[0170] LC/NS: m/z=668 [(M+1)']

[0171] A Al 10: 315tE 16 §HA

Br
(Ho;ha%\

[0172]

[0173] =704 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), potassmm carbonate(7.5g, 0.054mol)el]l THF 400mlZS @il 65TColA 18417k nlyk
st WEEAIZTE, W FE F WAste] HO0 ¢ MColl T2l F AYAA (n-Hexane :MC)3te] 33E 16& 9.9g
(58 SRR,

[0174] H-NMR (200MHz, CDCls): & 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,

_30_



[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

SE5451 10-1562882
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 [OH1)']

Al 11: 3hgte 18 9

=74 15-1(10.0g, 0.018mol)ol dibenzolb,d]furan-2-ylboronic acid (4.4g, 0.021mol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(7.5g, 0.054mol)ol THF 400mlS Y 65Tl A 18A17F nwkale] WE-S-A]F T},
e 5 § Wzste] 00 0 MCol S8E T AHAA (n-Hexane MO 313HE 188 8.7g(F5H 74%) 5533

o},
H-NMR (200MHz, CDCl3):& 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, 7.48/D, 7.24/D)
3H(7.33/M)

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

Aol 120 3hghE 20 94

A 15-1(10.0g, 0.018mol)el]l triphenylen-2-ylboronic acid (5.7g, 0.021mol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(7.5g, 0.054mol)oll THF 400mlE YL 65Col A 18A)17F nlwtale] w--3A| 7T,
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[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

SS535 10-1562882
He =g 5 uztate] H0 o MCol FE2 & AYPAA (n-Hexane :MC)3le] 3H3HE 208 9.28(5S 720553813
H-NMR (200MHz, CDCls): & 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)

LC/MS: m/z=712 [O1)']

Aol 130 3hgheE 21 94

=74 15-1(10.0g, 0.018mol)ell 9H-carbazole(3.5g, 0.021mol), Pd(PPh3)4(1.0g, 0.0009mol), potassium
carbonate(7.5g, 0.054mol)°] THF 400mlES 2L 65CoA 18A17F wwkale] HESAIZTH, whe F8 & Wzhdh]
H0 ¢ NMColl S & AYPAA (n-Hexane :MC)dte] 33HE 218 9.1g(5& 760) 5331}

H-NMR (200MHz, CDCl3): & 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 [(i+1)']

Aol 14: 3hghE 23 94

O

4 \f %
- - O
9. éﬁ
292 No 4
-
23

15-1
FZHA 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]

SE551 10-1562882

potassium carbonate(7.5g, 0.054mol)ell THF 400mlE Y1 65ColA 18A17F mwlkslo] wh

S yz7iste] 1,0 - MCol 8 § A-AA (n-Hexane :NMC)dte] 33HE 23S 8.8g(F& 7

olo

Ak, wt
&kt

olo

TR

&
¥

)

H-NMR (200MHz, CDCl3): & 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/MS: m/z=652 [(1+1)']

Aol 15: 3hgte 27 94

(1) Ax4d 15-1: =24 27-1 A

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(10.4g, 0.075mol/sigma Aldrich)oll THF 400mlS Y3l 65ColA 18
AIZb awbste]l WS AT, Bk TR 5 YZsle] H0 ¢ MCol SEE F AP AA(n-Hexane :MC)8lo] F7HA
27-1& 8.4g(5& 71%) 553 T},

LOMNS: m/2=475 [(O1H1)]

(2) Alzd 15-2: 33t 27 34

27

=24 27-1(10.0g, 0.021mol)ell 9H-carbazole (4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0.001lmol), potassium
carbonate(8.7g, 0.063mol)ol] THF 300mlE YL 65CoA 18A17F wukale] whe-AJFH T, ¥kS F8 3 Yzhalo

H0 @ MCol =% & AHPAA (n-Hexane :MC)3te] 33t 278 8.4g(F& 71955330

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= 562 (i+1) ]
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

SE551 10-1562882

Aol 16: shebE 29 4

=744 27-1(10.0g, 0.021mol)°l dibenzolb,d]lthiophen-4-ylboronic acid (5.7g, 0.025mol), Pd(PPh3)4(1.2g,
0.0011mol), potassium carbonate(8.7g, 0.063mol)ell THF 300mlZS 23 65CelA 18A]7F nwkate] wh-&A]Z T},

e T8 F Wzste] 00 0 MCol S8E T AHAA (n-Hexane MO 313E 295 9.1g(55 75%) 5533
o},

H-NMR (200MHz, CDCls): & 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)
2H(7.11/D, 7.29/D, 7.48/D, 6.81/M, 8.51/D) 4H(7.33/M, 7.25/D)

LC/MS: m/z= 5790 OH+1)'T

Al 17: 3hgt= 30 94

0011mol), potassium carbonate(8.7g, 0.063mol)o] THF 300mlS YL 65Tl A 18A17F nlwkalo] WAl ZiTh.

A 27-1(10.0g, 0.021mol)ell dibenzolb,d]furan-2-ylboronic acid (5.3g, 0.025mol), Pd(PPh3)4(1.2g,
0.
bS5 3 Jzsle] 1,0 - MColl S8 & AP A A (n-Hexane :MC)3sle] 3}3HE 308 8.4g(55 71953

n

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

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

SE551 10-1562882

Aol 18: shetE 33 S

O Br
Q™ e
ava =
=N N=

271

0011mol), potassium carbonate(8.7g, 0.063mol)ol]l THF 300mlE gL 65TColA 18A)%F nlwkale] HE-S-A]Z T},
S T2 5T Y48 HO : NCol 82 & A A (n-Hexane :MC)3Fe] 3H3E 33% 9.6g(5& 73%) 5533

.
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, 7.83/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 )

Z7rA] 27-1(10.0g, 0.02Imol)el  triphenylen-2-ylboronic acid (6.8g, 0.025mol), Pd(PPh3)4(1.2g,
0.
s

LC/MS: m/z= 623[ (i+1)']

Ao 19: shebE 38 94

(D Az 19-1: kA 38-1 A

=N
. [HO}EE@Br R
N

Z7r4 1-3(10.0g, 0.025mol)ell 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

231 65Co A 18A1ZF wREsle] wESAI AT, whg F3 & Wzhste] H0 @ MCol F%2 & A H A (n-Hexane
MC)BFe] F3HA 38-1% 8.5g(+& 719538t

LC/MS: m/z= 478[ (+1)']
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[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

SE551 10-1562882

(2) Ax4d 19-2: 3}3+E 38 A

=74 38-1(10.0g, 0.021mol)oll 9H-carbazole(4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0.001lmol), potassium
carbonate(8.7g, 0.063mol)ol] THF 300mlE YL 65CoA 18A17F wukale] whe-AJFH T, WS 8 3 Yzhalo

H0 : MCol %7 ¥ A=A A (n-Hexane :MC)dto] 3}E 38% 8.6g(58 73%)FS3+3iT).

H-NMR (200MHz, CDCl): & 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/NS: m/z= 564[ O1+1) ]

Aol 200 3hghE 40 94

40

Z7HA) 38-1(10.0g, 0.021mol)ol 9H-pyridol[3,4-blindole (4.2g, 0.025mol), Pd(PPh3)4(1.2g, 0.001lmol),
potassium carbonate(8.7g, 0.063mol)e] THF 300mlE Y3l 65ColA 18A17F nHbsle] wh-SA|HTH wWHS T8

& YPztate] Hy0 @ MCol &8 & AHAA (n-Hexane :MC)3te] 335 40S 9.1g(F8& 77%) 553130}
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= 565[ (M+1)']

B owge] AAeolA] 2ol ofoli= o}uje} g,
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[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

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

olN
b
ol
ol
£
o
=)
5
=]
o,
U
_1
r[l O

oluf, 7} EHo FaA&LE+= {71EHQ, ssHE 1, NPB, Algs, Balg® 0.1 nm/sec,

Shste 1 iAol 3H7] & 1o A" EFARE AFES AE AQstae AR 13

AAlel 2 WA 209 F71AAEF2AE Al

1
7 =3 W oz Axtu|ale] 19 S/ AAN T ARE A Z5AT)

ol3}, A7) AAFAAA 1 WA 203 2AHH| AL 1o wEl AzE 7304

i

T
o
B
b9
Lo

YAl (4,4-N,N-dicarbazole)biphenyl (CBP)E LFANRE AFE3 AS

==
S =

& kel

AlelstaLs &

S5 10-1562882

£ 0.01 nm/sec,

£ 1
i ksA TEAW) g a s AR

(at_1000cd/m) (cd/A) (CIEGx,v))
222 A o 1 Bl 6.1 23 (0.33.,0.63)
A A o2 zqslﬂ 6.0 22 (0.33.0.63)
2 A A el3 s5te 6.2 22 (0.33.0.63)
222 A o4 §}slﬂ 5.8 24 (0.33.0.63)
A2 A 65 51(61—‘3 5.5 21 (0.33,0.63)
224 A ol s 5.8 26 (0.33.0.64)
2 A A o7 51(61—‘:’ 5.9 25 (0.33,0.63)
AP A A8 53813 5.7 25 (0.33,0.63)
2 A Al a9 §}slm 6.0 23 (0.33.0.64)
A1 A 410 s5te 6.0 23 (0.33.0.63)
22N A1 3;;1(61—“ 5.9 22 (0.32,0.63)
22} 2] A o] 12 )3} §§20 5.8 23 (0.33,0.63)
22 A o]13 33L& 6.1 24 (0.33,0.63)
A} A o] 14 §}slm 6.1 22 (0.33.0.63)
A} A o] 15 e =27 5.7 21 (0.32.0.63)
A A 16 53829 5.8 22 (0.33.0.63)
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[0252]

[0253]

[0254]

SE5451 10-1562882

2AAAA 17 3330 5.8 23 (0.33,0.63)

2 AAA 418 3}3HE233 5.9 22 (0.33,0.63)

22 A 419 3}3H=38 5.7 25 (0.32,0.63)

AR A €120 3}3HE-40 6.0 22 (0.33,0.64)

A a1 CBP 6.5 19 (0.33,0.63)
Texg B IFa s FA

QoA BHE S b (7| WA 25+25mn /S EE A

- = 2
1 3 F ARE wA/mY FSATIY S

(cd/A)& Z73t

s
E=)
il
s
n?ltnjj e 2

<=
A NN NS v J
NN OO RN ONORUNRRRNANY

R R R e
USRS O \\k.\ .\\\;\\(

e N R
NS \\‘\ s o e e \\\\ O\
u——— 150

+——130

PSP IINY F /‘,-/’//f///
AT A AIAS AT //, /
A A A S
K90 0 S ARSI IS
AT A A S A A A

3

4——110

4——133

131

//// 7775 4;//

1+ —-110

2}

we] w
3=} 1000cd/m” @ W T}

ol wE FAAT G St
s

WRAEE AT gurt 7

~ 130
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