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A7), 47, oddy], Tedds], RHYY), AFEIzds], AFERY], AZEAYY), AFEE7]

5 onja,

robely) e oldolly), belly], ofgetdeluly), Ex Stdoldolns|E EEET

3

"AlZ2 U (cycloalkyl)7]"E RwAl2E w2 $¥uE ZYPAZE(S, BAAASY A FES U 7}
A= ae]) 2871 gt

2771 Wel N, 0, S % PR o]Folx oA AdEs= FH
2445 1 WA 44 FHrska, vuAs gl AL gt 7] suzAZzda77 Sy

rO
o,
4o

" (aronatic) 7] 1) FHQl 48719 RE 947t poulge D QoM oE p-ouge] Fo
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ol oy - 0 T 2 Mo ~ U w2 w = CL CAS
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i T — W " o AKX L = Hlo A or
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W ™ S o Mg o - o 4| R o ~ T W R =
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[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

N’ -di(1-naphthyl)-N,N" -

N,

(PEDOT:PSS),

diphenylbenzidine(NPD), N,N'-t]j=#|d-N,N'-t](3-wl&ud)-4,4'-t]o}u| =n] = d (TPD), N,N'-t]s|d-N,N'-tjr}
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]
[0108]
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e-4 4 Tl b S, NNNN - Eebp-B -4 4'-Tlobu wul s, NN NN B E ek d-4, 4 -t ofr] e
Hidd, Z9(11)1,10,15,20-6H EtA 211, 230- 23] A T3 £ X9 (porphyrin)33tE F=4|, F4 &=
Sapel BgE 3melme 2 FEA, 1-¥] 2 (4-F)p-E Hotul sl 9) Al F 2 83,

NN N-E=(p-EZ)o}Tl, 4, 4', 4'—E\j/]i[N—(3—UﬂE]aﬁﬂé)—N—Eﬂ‘éo}‘ﬂ 1EgHd }UL‘*} 2 Egoldolyl
SA, N-dldztEntE 9 | drtEnEy 22 71EnE fEA, Fed& ZERA

ZgRAjold FEA, AEHAE oyl FEA, dell~8HA FEA, WIS ’\L:LO}“L‘Jr /\E]E] ofwl
shetEe] A, 2 LT & & 5 A

AR 4 EZA =24 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-Ho}d AE

A (PyPySPyPy), HEZF 2 g U|olEl= 3}3HE(PF-6P), Octasubstituted cyclooctatetraene 3}3H&E(C0Ts)S &

5o 2
[

oo K
ol

k1

woage] A AARaA dolH, AR FUF, AR $5F, 4F 755 L 4T FUFS IS 99
B9 sh} olge] FHE GRS BY FOoE FYHAY, Br 4 A3, JolF R BFEL A
= u4e 2oz PHE 4 A

FFsWA, o)A AA, f7] Aoy ¥ ¥ B8 AlokS
—’F ‘%lﬂr. ‘?Xﬂx—if’—ii‘, FEEA SFE, E2USAO=A IIFE, JhEA X2 SAlo= SRR,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), QFEZHAL, ddEA, A, g4, ALd, 224, Fd 4 AyageEy g2 Zgolzn}
g 33E, FAeudy 22 fuddd 3FE, 1,4-8]2 -vEezg2)ual, 1,4-09aU-d=Egd)wl
1,4-H| 2~ (4-vE-5-H d-2-AE )Ml 1, 4-H]A(5-Hd-2-AE2)dAl, 2 5-H| A(5-t-FE-2-H=8A
G)rtol o, 1,4-H3d-1, 3——rE‘rE] , 1,6-0d-1,3,5-d 1 Eg e, 1,1,4,4-H Eg -1, 3-FE}c] oA}

2

=

m >
o iy

°—‘1Xﬂﬂ‘9ﬂl°l”% Aoy, SAl Aol SH5HA, Fekd A, gajobwmrddlagh A, tAjobr]
diapol e vjgh M, FEHd *—h‘i, SamlztEgtll M4 I M, JtE R aEY Y4, Jﬂaaﬂ SE
AR BhebE, 2"l A, A9 R Sehe, SAHoE dekE 5 = 5 SUTh

Boubgol §7] (L AE pAsE 24 28 e 23, 29 39 mE JaEd 2o FE WS 2359
Hreto . GAATIAY, 7t oA AMEEE AmE olgste] Axd 4 An. olF 745 ¥ FAC teiA=
S A glon], Az 54 weh &gt AeEd = glon, B 2mm WA 5,000nme] HejelA A
g 4 gl

g mE fUIAAR LA e A SAY el FAE ¢ lemm, vy A Aol 3t
Hakal, A&(pin hole)o] 719 gl w3 wigtow golapi d& 5 gl Fiol

N

5H-benzo-indeno[1,2-blpyridin-5-one(10.0g, 0.055mol/ZF=4F)ol 3-bromo-2,2'-bipyridine(25.9g, 0.110mol/
Z=Ab), Mg(2.7g, 0.110mol/sigma Aldrich)el] acetic aicd 300mlE YL 25Col A 24A1%F nHbsle] WA
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
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ofy

o, Wb ER F W@7E] L0 ¢ Meol 282 ¥ AdAA (nHexane MC)EA F7HA 1-18 13.2g(5F 75%)
FEaginh.
LC/MS: m/z=320 [(+1)']

(2) Azd 1-2: F3HA 1-2 34

=74 1-1 (10.0g, 0.031mol), Pd(0Ac)2(0.6g, 0.003mol/sigma Aldrich), t-BuOK(33g, 0.295mol /sigma
Aldrich), trihexylphosphine(0.84g, 0.003mol /sigma Aldrich)el|l acetic acid 150mlS gL 25Ceo|A 18A1%F
wHkste] HEEAIZ Y. W TR $ YdZstke] H0 ¢ MCol T2 & AH A Al (n-Hexane :MC)3to] F7HAl 1-2&

3.0g(& 25%) S5-3It
LC/NS: m/z=389 [(H1)']

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

Z7rA] 1-2(10.0g, 0.026mol)ol dibenzolb,d]thiophen-4-ylboronic acid (6.8g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol/p&h tech), potassium carbonate(7.2g, 0.052mol/sigma aldrich)el THF 400mlZ
Y 65Tl 18A17F mutsto] wHeA AT, WS F7 5 Yzste]l Hy0 o NCol FE2 ¥ A B A A (n-Hexane

MOkl E7H4) 1-3€ 10.1g(F& 72%) T3t

LC/MS: m/2z=537 [Qi+1)']
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]
[0125]

[0126]

[0127]
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(4) Ax4d 1-4: 33E 1 34

A 1-3(10.0g, 0.019mol)ell dibenzol[b,d]thiophen-4-ylboronic acid (5.1g, 0.022mol), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.3g, 0.038mol)oll THF 400mlE YL 65Col| A 18A)17F nlwtale] w--3A| 7T,
S T3 5 WZ4ske] 1,0 0 MCol FEe] 3 A-AA (n-Hexane MCO)3FS 3H5tE 12 9.28(5E 71%) F5

ssiet.
H-NMR (200MHz, CDCls):§& ppm, 2H(7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.47/D, 7.61/M, 8.31/D, 7.62/D,
7.48/D, 7.20/D, 6.81/M, 8.51/D)

LC/NS: m/z=685 [(M+1)']

XAl 1-3(10.0g,  0.019mol)el  dibenzolb,d]lfuran-4-ylboronic  acid (4.7g, 0.022mol/%=%h),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(5.3g, 0.038mol)oll THF 400mlS Yl 65ColA 18A]17F wwk

stol WAl Wk T8 F W¥7ske] 10 MColl StE]l ¥ A AA(n-Hexane MC)dh] 2§ 2& 9.4g
(& 74%) T3

H-NMR (200MHz, CDCls): & ppm, 1H(8.31/D, 7.61/M, 8.47/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D, 8.13/D,
7.41/M, 7.91/D, 7.89/D, 7.32/M, 7.38/M, 7.66/D) 2H(7.20/D, 7.48/D, 6.81/M, 8.51/D, 7.62/D)

LC/MS: m/z=669 [(M+1)']
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[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
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—_—

Z7rA 1-3(10.0g, 0.019mol)ell 9H-carbazole (3.7g, 0.022mol/sigma aldrich), Pd(PPh3)4(1.2g, 0.0010mol),
potassium carbonate(5.3g, 0.038mol)ell THF 400mlE Y3l 65TColA 18A17F nHbsle] wh-SA|HTH WS T8
& Pzhated Hy0 ¢ MCol 82 & AHAA (n-Hexane MO8l 35 38 9.3z(5F8 73%) F535+3T).

H-NMR (200MHz, CDCl): & ppm, 1H(7.62/D, 7.20/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M,

7.50/M, 7.63/D, 7.55/D, 8.31/D, 7.61/M, 8.47/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D) 2H(6.81/M, 8.51/D)
3H(7.48/D)

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

AA 4: S3E 4

ot

i3 Al

=74 1-3(10.0g, 0.019mol)oll  9H-pyridol[2,3-blindole (3.7g, 0.022mol/Z=+4}), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.3g, 0.038mol)el] THF 400m1E ¥ il 65CoA 1841t wHksle] vk A Zit},
u

92 Z85 T Yzhete] H0 ¢ MColl Ry T AW AA(n-Hexane :MC)dle] 3E 42 9.7g(5& 76%) 53N

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.20/D, 7.62/D, 8.31/D, 7.61/M, 7.52/M, 8.47/D, 8.45/D, 7.50/M,
7.98/D, 7.55/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.51/D, 7.36/M, 8.43/D) 2H(6.81/M, 8.51/D) 3H(7.48/D)

LC/NS: m/z=669 [(M+1)']

A 5. 33tE 8

e

A
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[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
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3 1-3(10.0g, 0.019mol)el  benzofurol[3,2-blpyridin-4-ylboronic acid (4.7g, 0.022mol/T=%h),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(5.3g, 0.038mol)oll THF 400mlS Yl 65Co|A 18A]17F wwk

sl WhSAIF Y, HbS TR & WZbste] H,0 - MCol &2 ¥ A A (n-Hexane :MC)3F #3HE 85 9.3¢g
(& 73%) 53t

H-NMR (200MHz, CDCls): 8 ppm, 1H(8.31/D. 7.61/M, 8.47/D, 8.45/D. 7.52/M. 7.50/M, 7.98/D. 8.13/D.
7.41/M, 7.52/M, 8.51/D, 7.36/M, 8.43/D) 2H(7.62/D. 7.20/D. 7.48/D. 6.81/M, 8.51/D)

LC/MS: m/z=6370 [(1+1)']

Ao 6: SFeEE215HA

(1) Az 6-1: F7HA] 21-1 A

013mol), potassium carbonate(7.2g, 0.052mol)o] THF 400mlES YL 65T A 18A17F nlwkalo] Wk-S-A|ZTh.

Z7HA] 1-2(10.0g, 0.026mol)el]l dibenzolb,d]furan-1-ylboronic acid (6.4g, 0.030mol), Pd(PPh3)4(1.5g,
0.
WS F=85 5 yzhale] HO ¢ MCol F¥E 3 ABAA(n-Hexane MCO)3F] FIHAl 21-18 9.5g(58 70%)F53F

52
A

LC/MS: m/z=521 [Q1+1)']

(DA Ze 6-2: 33 21 A
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]
[0155]

[0156]

[0157]
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A 21-1(10.0g, 0.019mol)ell dibenzolb,d]furan-1-ylboronic acid (4.9g, 0.023mol), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.3g, 0.038mol)oll THF 400mlE YL 65ColA 18A)17F nlwtale] w--3A| 7T,
He =g & uztate] Hy0 o MCol FE2 & AP A A (n-Hexane :MC)3le] 3H3HE 218 8.4g(5568%) 53813

H-NMR (200MHz, CDCl3): & ppm, 1H(8.22/S, 7.75/D, 8.32/D, 8.13/D, 7.41/M, 7.91/D) 2H(7.62/D, 7.20/D,
7.48/D, 7.81/M, 8.51/D, 7.66/D, 7.38/M, 7.32/M, 7.89/D)

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

3 21-1(10.0g,  0.019mol)oll  benzofurol[2,3-blpyridin-4-ylboronic  acid (4.9g, 0.023mol),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(5.3g, 0.038mol)ol THF 400ml= Y il 65ColA] 18A]7F nluk
sto] WESAIF T Wb TR T WS H0 ¢ MCol SR & AW GA|(n-Hexane :MC)3to] }3tE 245 8.6g

(& 69%) S5t
H-NMR (200MHz, CDCl): & ppm, 1H(8.22/S, 8.32/D, 7.75/D, 8.13/D, 7.41/M, 7.91/D, 7.89/D, 7.32/M,
7.38/M, 7.66/D, 8.51/D, 7.36/M, 8.43/D) 2H(7.62/D, 7.20/D, 7.48/D, 6.81/M, 8.51/D)

LC/MS: m/z=654 [QH+1)']
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[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]
[0165]

[0166]

[0167]
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34 21-1(10.0g, 0.019mol)oll 9H-carbazole(3.8g, 0.023mol), Pd(PPh3)4(1.2g, 0.0010mol), potassium
carbonate(5.3g, 0.038mol)° THF 400mlES 2aL 65CoA 18A1ZF wwkale] HESA|FTE, whe F8 & Wzhdho]

HO : MCol 87 ¥ A=A A (n-Hexane :MC)3te] 3}3HE 252 8.1g(5& 65%) 53+t

H-NMR (200MHz, CDCls): & ppm, 1H(7.55/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M,

7.63/D, 7.20/D, 7.62/D, 8.32/D, 7.75/D, 8.22/S, 7.89/D, 7.32/M, 7.38/M, 7.66/D) 2H(6.81/D, 8.51/D)
3H(7.43/D)

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

=74 21-1(10.0g, 0.019mol)e 9H-pyrido[2,3-blindole(4.9g, 0.023mol), Pd(PPh3)4(1.2g, 0.0010mol),
potassium carbonate(5.3g, 0.038mol)ell THF 400mlE Y3l 65TColA 18A17F nHbsle] wh-SA|HTH wWHS T8
& yzrate] 10 @ MCol =82 & AP AA (n-Hexane :MC)3lo] 33HE 262 8.4g(58& 68%) 531}

H-NMR (200MHz, CDCl;): & ppm, 1H(7.20/D, 7.62/D, 7.55/D, 8.43/D, 7.36/M, 8.51/D, 8.55/D, 7.25/M,
7.33/M, 7.94/D, 7.75/D, 8.32/D, 8.22/S, 7.89/D, 7.32/M, 7.38/M, 7.66/D) 2H(6.81/D, 8.51/D) 3H(7.48/D)

LC/MS: m/z=653 [(H+1)']
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[0168]

[0169]

[0170]

[0171]

[0172]
[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
[0180]
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e 10: 3FebE 30 94

—_— < S

AN ;
S 5 \IL

e
\.L;;N 30

A 21-1(10.0g, 0.019mol)el] pyridin-2-ylboronic acid (2.9g, 0.023mol/Z=%F), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.3g, 0.038mol)ol THF 400mlS Yl 65TCol A 18AIZF nwksloe] HE--A|F T},

WS- 285 5 Jzksle] H0 1 MColl R ¥ AP AA(n-Hexane :MC)3lo] 33HE 308 8.4g(5%& 68%) 53}

32
o

H-NMR (200MHz, CDCls):§& ppm, 1H(7.62/D, 7.20/D, 7.39/D, 8.58/D, 9.30/D, 7.70/M, 7.14/M, 8.53/D,
8.32/D, 7.75/D, 7.66/D, 7.38/M, 7.32/M, 7.89/D, 8.22/S) 2H(7.48/D, 6.81/D, 8.51/D)

LC/NS: m/z=564 [Q1+1)']

Aol 11: ShetE 74 94

(1) Az 11-1: Z7H4 74-1 34

=7+ 1-1(10.0g, 0.031mol), Pd(0Ac)2(0.6g, 0.003mol/sigma Aldrich), t-BuOK(33g, 0.295mol /sigma
Aldrich), trihexylphosphine(0.84g, 0.003mol /sigma Aldrich)el| acetic acid 150mlS gL 25Ceol|A 18A1%F
wHkste] HEZAIFTE. WS TR YZhste] Hy0 ¢ MCol Tl § AR A A (n-Hexane :MC)3to] S 74-1&

3.3g(8& 30%) S53Tt.
LC/NS: m/z=355 [(M+1)']

(2) Azxd 11-2: 3}

Lok

it

74

(HO),B Q

ot

1A

=74 74-1(10.0g, 0.028mol)e  3-(9H-carbazol-9-yl)phenylboronic acid (9.6g, 0.033mol/ZF=Ak),
Pd(PPh3)4(1.6g, 0.0014mol), potassium carbonate(7.6g, 0.056mol)ol THF 400ml= Yl 65ColA] 18A]7F nluk
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

ZIHES 10-2015-0025379

ol

tol WESAIZA T TR F WFstel HO ¢ MCel S ¥ ZHEAA (n-Hexane MOl 32 745

11.6g(F& 74%) F53g .

&3
olo
f

H-NMR (200MHz, CDCls;):§& ppm, 1H(7.62/D, 7.20/D, 8.30/D, 8.60/S, 7.54/M, 7.52/D, 7.94/D, 7.33/M,
7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D) 3H97.48/D ,6.81/M ,8.51/D )

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

Aol 120 3hghE 75 94

7l 74-1(10.0g, 0.028mol)oll 3-(9H-pyridol[2,3-b]indol-9-yl)phenylboronic acid(9.6g, 0.033mol/Z=F
AF), Pd(PPh3)4(1.6g, 0.0014mol), potassium carbonate(7.6g, 0.056mol)el] THF 400mlES Yil 65CeolA 184
b nRksto] RESAIH Y. g TR WZEke] HO0 ¢ MCol FEEl - AP AA (n-Hexane MOt 3= 75

= 11.7¢(5& 75%) F53k3IT

H-NMMR (200MHz, CDCls): & ppm, 1H(7.20/D, 7.62/D, 8.60/S, 8.30/D, 7.54/M, 7.52/D, 7.94/D, 7.33/M,
7.25/M, 8.55/D, 8.51/D, 7.36/M, 8.43/D) 3H(7.48/D, 6.81/M, 8.51/D)

LC/NS: m/2=563[ (M+1)']

Aol 13: SFebE 76 S

=24 74-1(10.0g, 0.028mol)oll 3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenylboronic acid(11.7g, 0.033mol/
Z==AF), Pd(PPh3)4(1.6g, 0.0014mol), potassium carbonate(7.6g, 0.056mol)oll THF 400mlES Y il 65Tl A

18417F awkale] Wb A G, WS Fw 5 WZdske] B0 ¢ NCOl FEE ¥ AHAA (n-Hexane :MC)3te] 3=
76S 13.5¢(5F& 7% 53T

H-NMR (200MHz, CDCl;): 6 ppm, 1H(7.20/D, 7.62/D, 8.21/S, 8.26/D, 7.60/M, 8.30/D) 2H(7.41/M) 3H(6.81/M,
7.48/D, 8.51/D) 4H(8.28/D)

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

Aol 14: 3hghe 82 A
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[0194]

[0195]
[0196]

[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

ZIHES 10-2015-0025379

(1) AZxd 14-1: =74 82-1 FA

Z7r4 1-1(10.0g, 0.031mol), Pd(0Ac)2(0.6g, 0.003mol/sigma Aldrich), t-BuOK(33g, 0.295mol),
trihexylphosphine(0.84g, 0.003mol)ol acetic acid 150mlE Wil 25ColA] 18A17F nwkale] HF-SAJZ T, whe-
28 ¥ JzZtsle] HO : MCol =¥u T APAAI(n-Hexane :MC)3te] F7rA] 82-18 3.3g(5& 23%)

Y
LC/MS: m/z=458 [QH+1)']

(2) Az 14-2: 7+ 82-2 A

Ry Q e 8
+ & \;’ L /;C\\\

CI o NN

82-1
g2-2

ZZHA] 82-1(10.0g, 0.022mol)oll 9H-carbazole(8.6g, 0.052mol), Pd(PPh3)4(1.3g, 0.0011lmol), potassium
carbonate(6.1g, 0.044mol)oll THF 400mlE Y3l 65CelA] 18A1ZF wwkale] RES AT, HFS F3 5 W7}hs)o]
Ho0 @ MColl Z3#2] 3 AP AA (n-Hexane :MC)3to] F37HA] 82-28 11.9g(5& 75%) 53t}

LC/NS: m/z=720 [(i+1)']

(3) Az 14-3: 313t 82 34

ZZHA] 82-2(10.0g, 0.014mol)oll 9H-carbazole(5.6g, 0.033mol), Pd(PPh3)4(0.8g, 0.0007mol), potassium
carbonate(3.9g, 0.028mol)°ll THF 400mlE Y al 65TColA 18A1%F iﬂHPO}Oi HESAZ T, vhg F5 F Y7hste]
H:0 @ MCell Sl % AR A A (n-Hexane :MC)te] & 825 10.3g(F& 75%) 53Tt

H-NMR (200MHz, CDCls): & ppm, 4H(7.48/D, 7.55/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M,
7.50/M, 7.63/D)
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]

ZIHES 10-2015-0025379

LC/NS: m/z=982 [(i+1)']

Aol 15: 3FebE 83 $H4d

A 82-2(10.0g, 0.014mol)el] 9H-pyridol[2,3-blindole(5.6g, 0.033mol), Pd(PPh3)4(0.8g, 0.0007mol),
potassium carbonate(3.9g, 0.028mol)el]l THF 400mlE Y3l 65TColA 18A17F nHbsle] wh-SA|HTH WS T8
& Yztato] Hy0 ¢ MCol 82 & AHAA (n-Hexane :MCO)ste] 35 835 5.82(58& 73%) F53%th.

H-NMR (200MHz, CDCl3): & ppm, 2H(8.51/D, 7.36/M, 7.63/D, 8.43/D, 7.50/M, 7.21/M, 8.12/D) 4H(7.48/D,
7.55/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D)

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

Aol 16: 3FebE 85 $H4d

=704 82-2(10.0g, 0.0l4mol)el dibenzolb,d]furan-2-ylboronic acid(7.0g, 0.033mol), Pd(PPh3)4(0.8g,
0.0007mol), potassium carbonate(3.9g, 0.028mol)l THF 400mlS Y 65Tl A 18A17F nwkale] Wk-S-A]Z T},

Hg Fn F WUAste] B0 0 MCHl TR § A A A (n-Hexane MCO)3I] &H3+&E 85F 9.8g(5& 71%) 53
9.

H-NMR (200MHz, CDCl3): & ppm, 2H(7.94/D, 7.33/M, 7.25/M, 7.29/M, 8.55/D, 8.12/D, 7.50/M, 7.63/D,
7.20/D, 7.48/D, 7.62/D, 7.55/D, 8.22/S, 8.32/D, 7.75/D, 7.89/D, 7.32/M, 7.38/M, 7.66/D)

LC/MS: m/z= 984[ (H+1)']
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

[0226]

ZIHE S 10-2015-0025379

A 17: 3FekE 90 $H4d

=74 82-2(10.0g, 0.014mol)ol dibenzolb,d]furan-4-ylboronic acid (7.0g, 0.033mol), Pd(PPh3)4(0.8g,
0.0007mol), potassium carbonate(3.9g, 0.028mol)ol THF 400mlS Y 65TColA 18A17F nwkale] Wk-S-A|Z T},
BES F2 5 YZslke] 0 : MCol H¥ ¥ AP AA (n-Hexane :MC)3Fe] 3¢E 908 10.0g(5& 72%) 538

et
H-NWR (200MHz, CDCly):6 ppm, 2H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.20/D, 7.29/M, 8.12/D, 7.50/M,
7.63/D, 7.48/D, 7.62/D, 8.13/D, 7.41/M, 7.91/D, 7.89/D, 7.32/M, 7.38/M, 7.66/D)

LC/NS: m/z= 984[ W+1)']

Aol 18: 3hgheE 91 A

ZZHA) 82-2(10.0g, 0.014mol)el]l dibenzolb,d]thiophen-4-ylboronic acid (7.5g, 0.033mol), Pd(PPh3)4(0.8g,
0.0007mol), potassium carbonate(3.9g, 0.028mol)oll THF 400mlE YL 65Col A 18A17F nlwtale] wH-3A| 7T,
W 22 3 Yzhslo] 10 @ MCOl ZE2 & AHAA (n-Hexane :MC)ste] 31E 918 10.7g(5& 75%) +536

52
+

H-NMR (200MHz, CDCl): & ppm, 2H(8.31/D, 7.61/M, 8.47/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D, 7.62/D,
7.20/D, 7.48/D, 7.55/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)

LC/MS: m/z= 1013[ 1))
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[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

[0238]

ZIHES 10-2015-0025379

Ao 19: 3HetE 96 94

ZZHA] 82-2(10.0g, 0.014mol)ell pyridin-3-ylboronic acid (4.1g, 0.033mol), Pd(PPh3)4(0.8g, 0.0007mol),
potassium carbonate(3.9g, 0.028mol)el]l THF 400ml=S Y 65ColA 18A17F nHbale] whE-Al T, WhHE F8

Z W7hsle] Hy0 : MCol 228 3 A AA (n-Hexane :MC)de] 31eE 968 7.9g(5& 70%) F53+9lt).

H-NMR (200MHz, CDCl;):§& ppm, 2H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D,
7.55/D, 7.48/D, 7.54/D, 7.68/D, 9.75/S, 8.93/D, 7.63/M, 8.76/D)

LC/MS: m/z= 805[ (M+1)']

Aol 200 3hghE 97 A

=74 82-2(10.0g, 0.014mol)el biphenyl-3-ylboronic acid (6.5g, 0.033mol), Pd(PPh3)4(0.8g, 0.0007mol),
potassium carbonate(3.9g, 0.028mol)ell THF 400mlE Y3l 65TColA 18A17F nHbsle] wk-SA|HTH wWHS T8
& yzrato] 10 @ MCol =2 & AP AA (n-Hexane :MC)3te] 3gHE 972 9.5g(58& 71%) 53T}

H-NMR (200MHz, CDCl;):§& ppm, 2H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.29/M, 8.12/D, 7.50/M, 7.63/D,
7.55/D, 7.48/D, 7.20/D, 7.62/D, 8.21/D, 8.26/D, 7.60/M, 7.54/D, 7.41/M) 4H(7.52/D, 7.51/M)

LC/MS: m/z= 956[ (+1)']

2w e] Anldel A 2ol ofoli= ofzlsh A},

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

_44_



[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

ZIHES 10-2015-0025379

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

IT0= Z9¥ Fel71d Yol NPBE S523te] 120mme] HI3555S FAstgon, oo Ir(ppy):Ss EHER
1

7 9] Bala® 10m FAE FH5e] 4Tl WFFE AU AAFEFOE o T

& G4k, 2 9l AlgE SASEe] dome] AAFESE Ao, 1 fd

u2
it
=)
or
rlo
(=)
[@)]
=
=]
~
w
@D
o
fr
ol
ol
@
o

71 E3HE 1 g4l s & 1ed 7AlE 2
2R/ 2 WA 209] F71 AL GRS Al 2SS

2AH] A 1
A7 335 1 thAl (4,4-N,N-dicarbazole)biphenyl (CBP)E WA 82 A3 AS
7 e o s rauae] 19 §r1AALF RS A 25T}

U 7] AAAAA TR 0% AR 1 et AZE R7IIALE A

nm/sec, Ir(ppy); =Z&EEE 0.009nm/secE Z2FslaL,

. B3

=
©

==

A& ugo] 947}

52 0.01 nm/sec,

X1
i ksA TGV il gk oy AR

(at_1000cd/m’) (cd/A) (CIECx,y))
2 Ap 2 A o] 1 et 6.1 23 (0.33,0.63)
222 A 2 §}st 6.0 22 (0.33,0.63)
I EREE 33t 6.2 22 (0.33.0.63)
2212 A o4 33:}?;;%4 5.8 24 (0.33,0.63)
22 A o5 328 5.5 21 (0.33,0.63)
AN 6 33821 5.8 26 (0.33.,0.64)
A2 A o7 §]—?ﬂ” 5.9 25 (0.33.,0.63)
2 AFA A 68 3}at= 5.7 25 (0.33,0.63)
12 Al )9 ;}sw 6.0 23 (0.33,0.64)
222 A o] 10 38230 6.0 23 (0.33.0.63)
2 Ap A AL 11 §]—ELU 5.9 22 (0.32.0.63)
2 Ap A A o] 12 et 5.8 23 (0.33.0.63)
2 Ap A A o]13 §]—ELU 6.1 24 (0.33.0.63)
AR A 14 313 %82 6.1 22 (0.33.0.63)
A2 A 415 33 = 5.7 21 (0.32,0.63)
222 A 416 )3 §%85 5.8 22 (0.33.,0.63)
e Ap A AL 17 3ha=90 5.8 23 (0.33,0.63)
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[0253]

[0254]

[0255]

SIS 10-2015-0025379

A A 418 3}3H=91 5.9 22 (0.33,0.63)

A A 919 3131296 5.7 25 (0.32,0.63)

22 AL 420 33597 6.0 22 (0.33,0.64)

JeAH] o] 1 CBP 6.5 19 (0.33,0.63)
TEAY W wAE s 27
QoA WE S uR R ()R] 25405mn /EHE A 26 omn ) S VL ZA A E(CS-2000+7] 1+IVLE 2 13) 0]
24 B F ARE A/ A ASAIH EZwe 9 I (cd/m), T AFAEW/n), HFEE

X 1o w2, & owade] mE frHANd S 3
2 o FHe BPE WFAER AHSEE WEY T
itk
=9
EHI
A :'\\\‘:\ \\ \'*:\ : . \ \\\\\ NS
N
N
+——130
o ca——110
52
‘ ~ 130
+—~———133
—131 —
755 7
/// 7 é// e 110
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