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FRYS 2 @ 5E ATe gk, AR AF 59, 49, 7

i

Bed 9% 58 A

woagel {1 AATgLAY FHARZAE eV ol APFE 2 F
G vk PAMoRE B4 A EE Cul, [T0(F 74 288, Su0, 2 Zn0sh 2&
PN

W AR ARE B 5 Ak $F 480 FAE 10 WA 200m b A s

&, @, ANHEY SFE T

Amgadel ¢F ARAE eV we] QYRS 2= T, G, A7 A=A $GR
D ik, FAHORE, Na, Nak FF, #, vhllw, JF, 9F FF, IF,
g, vhdg 3F, AFUE GEe 5 7 vk olglol, SRuwE/A0, HEUE/E, nhlle/e

= vhadlE/JE sk AHEE v =52 E5] = 10 WA 2000m 7 wkEA S

o b

f7) BL aAe] MHESS ol7] AAAE s ol AFe WEASAL 108 ol FEAEL A
Aol wigAsity, Aol AEATL wgAsAE F9 o/m olstolt. AFel FAE lomm WA 1m, wT}
A a AR 10 WA 400m olth. oldld I shekA A EICWD), BeH AAEHEWD) Fol T)4E
H
h=]

W OEE AAHYEES Bole] AY1E AT AnE wnow gAse] Az & Atk

EE owyge) Bao] Agel ¥ wyel §70ARgAE HFgEel s W, FA8 A4
FEQ B, WAE 2A, WBFe £AE 2Y, AA5E BA, 9 44T 240 40 7
o &

=
A wsom AgHAY EE B wdel fr)AANELAE SR AeKo WA A

= T M
A T EARA 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-w&#d)-4,4'-t]o}n| =u]H L (TPD), N,N'-t]=|d-N,N'-t]1}
284 4'-tJolu| =R FHd, N NNN-HEZ-p-EH-4 4'-tJolu]=H]Ad, N NN'N-t|Eg}tHd-4 4'-t]o}r]|
HlAd, F(11)1,10,15,20-Hl Eebad-21H, 230- 299 53} 2 ¥ (porphyrin) 8H3tE A, F4 &=
Sl e 3afolrl & Zh= A, 1, 1-¥] & 4-t-p-FH o] = Jﬂ‘é)’\]g‘i@‘“/‘]—
NN N-EF(p-Ed)otd, 4, 4", 4'-EE[N-(3-HEad)-N-F| ot =] Egfadorla} e EgfolHolvl
SA, N-ddztERE 9 EeH|drtEntE 22 JlEnE FEA, Fod TEERA oM, :rLFJJE)’i"]O}”JJr
2o g Aold §FEA, AEHAE oyl f&A|, ol A'uWlA FEA, WIS Abgolwly A~EE ofdl
stgEe A, 2 A 55 5 F A

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

s
A (PyPySPyPy), HZF 2 gjv|olE|l= 3}&&(PF-6P), Octasubstituted cyclooctatetraene 3}&E(C0Ts)S & &

30 2
n

wougel fAARgR dold, A4 FAF, A% FEF, 4T £5F 2 4F FYES N 3G
B9l sht ool FRE TR VY Fom FAHAY, EE 45 AFH, JolF TR FTRL FH
= Bge) 2oz T4 4 A}

WHAREA AT BW FF FYAR, IFSNA, dolA Ak, 7] A”AelH R PP BHE AT F
ootk wAdon:, shlEA ¥R, ZauSAdelsil AEE, e TaRSAS 3E,

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluninum(Algs), QFEZHA, dAGEA, A, =4, AL, =29, FEA 2 JUya e F2 Egot=n}
g s3E, AAdS 2 SEaddd sEE, 1,4-¥& (2-wdasg)wAl, 1 4-8ad-mE )AL,
1, 4-v] 2~ (4-HE-5-dH d-2-SAEE ) illAl, 1,4-8] 2= 6-wd-2-SA28)wlAl, 2,5-H]| = (5-t-FE-2-Hl = SALE
2)rtel o, 1,4-t)sd-1,3-Febr]el, 1,6-d-1,3,5-AAEH N, 1,1,4 - Edbd-1,3-F el 2
AL E A IE, FA FEA S FHAA, Fuky A tAolwedd ATt M4 T olweHE
dArtol o ufet MA ZEjdd A4 ShM=bESAl A FAHE A4 gtER Y A4 HEd a0 &
AR BhgtE, =9l fEA), Z:J]i stgE, SAHoLE SEE 55 B
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[0096]
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[0098]
[0099]

[0100]

[0101]

[0102]
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o] mE fAAEE RS e e Syl ostel gAdE 4 Jlenw, wd g4 FHe] 3t
Askar, #E(pin hole)o] A¢] e w3 vteon folsd & F e Aol At

olet, AAelE 6‘}01 2ol e fAALY2AE HEE 2 T THshe J
e 09 PAMes Aath aed ot dAE 08 ResA oo oste] W wyel Wl BAHE

Aol 10 3hgte 1§

(D) Ax 1-1: F7HA 1-1 §A4

Br N
— 0
19 C
9,9-dibromo-3-chloro-9H-f luorene(10.0g, 0.028mol/sigma aldrich)ol N-benzylidene-1,1,1-

trimethylsilanamine(5.5g, 0.031mol/sigmaaldrich), mercury(II) iodide(0.02g, 0.00004mol/sigma aldrich)
o toluene 300mlE Y¥iL 100CelA 3AIF wykste] wbSAFHT, vbE T8 & WZste] H,0 @ MCol TwE &

AP A A (n-Hexane MC)ste] F7HA4] 1-3% 2.1g(F& 20%) FE5stt).
LC/MS: m/z= 383[(M+1) )

(2) Az 1-2: FZHA 1-2 A

O oy

/
Br. N N*

O'Q ZnCly, MC O’Q

S 7FA11-1(10.0g, 0.026mol)°l zincchloride(3. 8g, 0.028mol/sigma aldrich)el methylchloride 150mlE& Y
35Co A 4A)17F wwtsle] HFSA| AT, HbE F85 3 JZste] 1,0 0 MCo SE8 & A- A A (n-Hexane :MC)3}

o] F7HA] 1-28 1.8g(F& 23%) +533ict.
LC/NS: m/z= 303[(M+1)']

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

[0104]

[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
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(

Z7F4 1-2(10.0g, 0.033mol)el methanol 200mlE YL 7193 Wzt A Eo] ALY, o

= A&
AE ST toluenel 2 AAAF o] 2744 1-3S 2.1g(5& 21%) FEFA}.

Ll

o
o

LC/MS: m/z= 301[ O+1)']

(4) Az 1-4: F3kA] 1-4 34

H20,

1-3

=2+ 1-3(10.0g, 0.033mol)el] hydrogen peroxide(0.33g, 0.0lmol/sigma Aldrich))ell acetic acid 100ml %
3 80TColAl 8AIE wykste] WHSAIF T, WEE TR S WSt H0 : MColl TR § AP GA (n-Hexane :M

Oste] =744 1-45 2.7g(F& 26%) FE38F3T).
LC/NS: m/z= 317[(M+1) ]

(5) Az 1-5: FZHA 1-5 A

Z7HA] 1-4(10.0g, 0.031mol)oll phosphorus oxychloride(0.25g, 0.003mol/ZF=r4F) S @i 130TColA 8AIZF L
wrekeh, RS F5 F WAk H0 o MCOl TRE & A A (n-Hexane :MC)3tY A 158 2.1g(F&

LC/NS: m/z= 337[(M+1) ]

(6) Az 1-6: 5= 1 §FA

Cl

Nj O (HO):B
Cl

15

=74 1-5(10.0g, 0.030mol)ell  dibenzol[b,d]thiophen-2-ylboronic acid (16.4g, 0.072mol/Z=A}),
Pd(pph3)4(1.7g, 0.0015mol/p&h tech), potassium carbonate(12.3g ,0.09mol/sigma aldrich)el] TOL 300ml=
23l 95CoA 241 mksle] HbEA T, vbg T8 F Yzhste] H0 - MColl S8 & H3 4 A (n-Hexane

MO FFE 18 12.1g(5F& 64%) FE5389T).

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,
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[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIES 10-2014-0125580
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/NS: m/z= 6320 (M+1) ]

AAe] 20 3§tE 2 §HAd

+

=24 1-5(10.0g, 0.030mol)ell  dibenzolb,d]thiophen-1-ylboronic acid (16.4g, 0.072mol/Z=A}),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g ,0.09mol)e] TOL 300mlE ¥ il 95TolA 247+ uwk
st WESAIZATH, W Fn @S] H0 ¢ MCl TR F HAH P A (n-Hexane :MC)3t & 28 12.4g
(& 65%) F+53H.

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,
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/NS: m/z= 6320 O+1)']

Ao 30 8hgtE 5 §HAd

=24 1-5(10.0g, 0.030mol)ell  9-phenyl-9H-carbazol-3-ylboronic acid (20.7g, 0.072mol/Z=A}),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)o] TOL 400mlE g1 95TolA] 2417+ wwk
ste] dEEAIZ Y. Wb T8 = YZhele] HO o MCol F&E $ AP AA|(n-Hexane :MC)3te] &3E&E 55 13.7¢g
(5% 61%) T5350ct.

H-NMR (200MHz, CDCl3): & 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/NMS: m/z= 7500 (M+1)']

Ao 40 3hgtE 7 §HAd

PR

1-5

=24 1-5(10.0g, 0.030mol)ell 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)o] TOL 400mlE g1 95TolA] 2417+ wwk
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[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]
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olo
of\

sto] WA Wb T8 $ WZske] H0 ¢ MCol FiEl $ AR A A (n-Hexane :MC)dte] 3H3HE 7S 14.0g
(& 62%) 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 (M+1) ]

Ao 5: 3h3tE 8 A

Cl

N O LN Q
O. : Q“—’ O

ZZFA11-5(10.0g, 0.030mol)°]l 6-(9H-carbazol-9-yl)pyridin-2-ylboronic acid(20.7g, 0.072mol/&=%h),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)ell TOL 300mlE 2iL 95ColA 247+ udk

sto] RESAIATE. ¥hS TR § WAste] H0 ¢ MCol T8 & AHGA (n-Hexane :MC)3F 3}3HE 8& 13.5g
(58 60%) F53k3ict.

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)

LC/NS: m/z= 7520 (M+1) ]

Ao 6: 3pstE 29 A

o P YR
ﬂlli]“l!i!!ib - topa— __; <<:::jZ::N
. b

1-5

29

Z=7F4) 1-5(10.0g, 0.030mol)e]  4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (20.0g, 0.072mol),
Pd(pph3)4(1.7g, 0.0015mol), potassmm carbonate(12.3g, 0.09mol)el TOL 500mlE ¥ 95TColA] 2417 wHk
sto] WEEAIZT. HhS TR S WSk H0 0 MCol FTwEl T AR AGA (n-Hexane MOl 3IHE 298

14.25(5% 656) FEatdT),
H-NMR (200MHz. CDCls):& ppm, 1H(7.71/D. 7.33/M. 7.23/M. 7.61/D. 7.28/D. 7.53/D. 8.06/S. 7.55/D.
7.28/M, 7.38/M, 7.87/D) 4H(7.41/M) 8H(7.51/M, 8.28/D)

LC/NMS: m/z= 7300 (M+1)']

Ao 70 3gtE 13 944
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
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(D Az 7-1: F3HA] 13-1 A4

-

13-1

0015mol), potassmm carbonate(12.3g, 0.09mol)ell TOL 300mlE Wi 95ColA 2A17F wwukdte] Wk AT},

=24 1-5(10.0g, 0.030mol)el dibenzolb,d]thiophen-1-ylboronic acid (8.2g, 0.036mol), Pd(pph3)4(1.7g,
0.
g 5 & JYaste] 00 @ NCol T&8 F HAYAA (n-Hexane :MC)3te] FHA 13-15 8.9g(F& 61%) 5

LC/NS: m/z= 485[ (M+1)']

(2) Az 7-2: 3= 13 A

ZZHA] 13-1(10.0g, 0.020mol)°l 9-phenyl-9H-carbazol-3-ylboronic acid (6.9g, 0.024mol), Pd(pph3)4(1.2g,
0. OOlmol) potassium carbonate(8.2g, 0.06mol)ol TOL 300mlES @i 95Ce|A 2A17F uuksle] WAl AT, wk

S TE F Y7t 00 : NMCl TR F AP A (n-Hexane MC)3FY] 31E 135 8.9g(F& 64%) 53191
=
H-NMR  (200MHz, CDCl3): 68 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/NS: m/z= 691[ (M+1) ]

Ao 8: ststE 14 44

(HO )8 &

14
131 C

= ZHA 13-1(10.0g, 0.020mo1) 3-(9H-carbazol-9-yl)phenylboronic  acid  (6.9g, 0.024mol),
Pd(pph3)4(1.2g, 0.001mol), potassium carbonate(8.2g, 0.06mol)e] TOL 300mlES ¥z 95ToA 2417+ wHks}
o] HESAIZ Y. WS FE F WYZsto] HO ¢ NMCol FE8] * A7 A A (n-Hexane :MC)3}e] 33tE 145 8.6g(F
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[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]
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& 63%) 53t
H-NMR (200MHz, CDCl;): & 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/NS: m/z= 691[ (M+1) ]

Ao 9: shstE 18 §HA

(1) Az 9-1: 3}3HE 18-1 $HA4

N=( izz
+ fHoyB—Q N,

Z XA 1-5(10.0g, 0.030mol)oll 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (10.0g, 0.036mol/%=rA}),
Pd(pph3)4(1.7g, 0.0015mol), potassium carbonate(12.3g, 0.09mol)e] TOL 300mlE ¥ il 95ColA 2A]7F ulwt

sto] WEAZG. W TR 5 dZske] H0 o Ml S F A AAl(n-Hexane :NC)stel F3bAl 18-15
9.8g(5& 61%) 533,

18-1

LC/NS: m/z= 5330 (M+1) ]

(2) Azxd 9-2: 33HE 18 1A

o (HORB—

=24 18-1(10.0g, 0.018mol)ell 6-(9H-carbazol-9-yl)pyridin-2-ylboronic acid(6.2g, 0.021mol/Z=A}),
Pd(pph3)4(1.0g, 0.0009mol), potassium carbonate(7.4g, 0.09mol)el]l TOL 300ml1E YiL 95TCoA 2A7F wHts}
of HESAIFY. ¥ TR T Wt H0 ¢ MCl T&8 $ A=A A (n-Hexane :MC)3t] 3= 188 8.5g(F

£ 65%) TS5

H-NMR (200MHz, CDCls):& 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/NS: m/z= 7280 (M+1)']



[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]
[0180]

[0181]
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AAle 10: sI3HE 22 34

+

Cl
ey

18-1 22

B
o

ZZFA] 18-1(10.0g, 0.018mol)ell dibenzolb,dlthiophen-4-ylboronic acid (4.8g, 0.021mol), Pd(pph3)4(1.0g,
0.0009mol), potassium carbonate(7.4g, 0.09mol)ell TOL 300mlE 23 95TColA 2A]7F uwksle] WHSAZTH
HS =8 3 Wzkste] H0 ¢ MCol S22 ¥ AH A A (n-Hexane :MC)slel 3E222 8.0g(F& 65%) F5+

=
H-NMR (200MHz. CDCly): & 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, 7.33/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= 631[ (M+1) ]

AAd 11: 313HE 43 §A

(1) AZFe 11-1: F7kA] 43-1 34

A

N
H | Hal, Br
+ N-SiMes ———— O’

43-1

9,9-dibromo-9H-f luorene(10.0g, 0.031mol/sigma aldrich)e] N-benzylidene-1,1,1-trimethylsilanamine(6.0g,
0.034mol), mercury(II) iodide (0.02g, 0.00004mol/sigma aldrich)el toluene 300mlE EiL 100TColA] 3A|ZF
wgkste] WESAIA Y. WhE TR WZbsle] H0 - MCOl R & Ay Al (n-Hexane :MC)dlo] F3tHA] 43-1%

2.1g(F& 19%) F=3t4t).
LC/NMS: m/z= 3490 (M+1)']

(2) Az 11-2: Z3HA] 43-2 A

r@ 4 :
Br N
O.Q ZnCly, MC O’Q

43-1 43-2

FHAl 43-1(10.0g, 0.029mol)ell zincchloride(4.2g, 0.032mol)oll methylchloride 150m1& 2il 35TCelA 44
b agkste] MEEAIZ T, Wk TR S W7bske] HO o MCOl Tl & A A A (n-Hexane :NC)3Fe] FIHAl 43-

= 1.8g(FF 23%) FE58AT).

N}

LC/NS: m/z= 2690 (M+1)']
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
[0196]
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(3) Az 11-3: =3+A 43-3 34

43-2

Z7F4 43-2(10.0g, 0.037mol)ol methanol 200mlE Y3 7}g3sk & Wzhsiy A Eo] AHddh, o] AAES
AE A tolueneo 2 AAX3IH F3HA| 43-30] 2.5g(58& 25%) 53Tt

LC/NS: m/z= 2680 (M+1) ]

(4) AZFe] 11-4: F7kA] 43-4 34

7 e
| i‘ S %‘
43-3 43-4

Z7rA) 43-3(10.0g, 0.037mol)ol hydrogen peroxide(0.33g, 0.01mol))ell acetic acid 100ml 2aL 80ColA 8A]
ZF aukste] WS AT, WbS F8 3 WiZske] H0 o MCol FEE ¥ AP A A (n-Hexane :MC)3te] F7HA 43-
42 2.6g(F8 25%) FE3HAT).

LC/NS: m/z= 284[ (M+1) ]

(5) Axe 11-5: =3+A 43-5 34

cl
A
o 1 W
POCl3
43-4 43-5

Z=7+A| 43-4(10.0g, 0.035mol)oll phosphorus oxychloride(0.25g, 0.003mol)<S @il 130°Cel|A 8A|ZF nwkatc}).
H

S TE F 94ske] H0 : MCol T & AHAA A (n-Hexane :MC)3Fe] F7HA| 43-55 2.5g(F& 24%) 5

LC/NS: m/z= 3020 (M+1) ]

(6) Az 11-6: =3+A 43-6 34

Br
\ -
T
oy - O —— LT
43-5 O’Q

43-6

=74 43-5(10.0g, 0.033mol)ol 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]
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0.0017mol), potassium carbonate(13.6g, 0.099mol)ell TOL 350mlE YL 95ColA 2A17F uRkste] WA 7
S =8 3 Yzhate] H0 ¢ MCol FE8 & AHA A (n-Hexane :MC)3Fe] T37HA143-62 8.9g(5& 64%

sict.

o

~

5%

o

LC/NS: m/z= 423[ (M+1)']

(7)) AZxd 11-7: 33 43 34

+

43-6

ZZHA] 43-6(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)ol TOL 300mlE @il 95TCelA 247+ wykslo] wWHSA AT

W FE ¥ Weled 0 Neol F8E ¥ ARAA (nHexane N0} HITAIL 8.3g(F & 66%) F551%
.

H-NMR (200MHz, CDCl3):§& 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/NS: m/z= 526[ (M+1) ]

A 12: 313HE 46 §A

4 W
N O ) (HO)LB
O’Q O ’

ZZHA] 43-6(10.0g, 0.024mol)ell dibenzolb,dlthiophen-1-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012mol), potassium carbonate(9.9g, 0.072mol)oll TOL 300mlE @il 95TCelA 247+ wykslo] RWHSAZATH
e Eg 3 W7bsle] HO ¢ MCYl 228 T AHAA (n-Hexane :MC)dte] 3}3E46S 8.0g(F& 65%) +53+9)
=

H-NMR (200MHz, CDCly): & 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/NS: m/z= 526[ (M+1) ]
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
[0221]
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Ao 13: 3I3HE 56 A

Br
» 8

7 O jHO}QE—NijI/\//E\

+ Y

GOQ -

43-6

=7 43-6(10.0g, 0.024mol)ol  4-(dibenzolb,d]thiophen-1-yl)-9H-carbazol-9-ylboronic acid(10.6g,
0.027mol), Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)ol TOL 300mlES ¥ il 95CA
2AIZE Rkt HESAIFE Y, dkE TR WZste] HO0 0 MCol Sl & A A A (n-Hexane :MC)3le] }3t&E

56< 10.4g(5& 63%) 5313t
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/\)

LC/NS: m/z= 691 (M+1) ]

A 14: 313HE 64 A

43-5

ZZHA] 43-5(10.0g, 0.033mol)oll 1,4-phenylenediboronic acid (3.3g, 0.020mol/%=r4F), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)ol TOL 350ml1S Yil 95ColA 2A17F wwkale] WA ZTh,

W FE T 448k 0 : MCol Tl T A Al (n-Hexane :MC)3HY 83HE 645 13.3g(5& 66%) F53)
Ak

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

AAlo 15: 3I3HE 47 34

(1) Az 15-1: =3bA 47-1 A

43-5 471

=74 43-5(10.0g, 0.033mol)ol| 3-bromophenylboronic acid (8.0g, 0.040mol/Z=4F), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)ell TOL 350ml1E Wi 95ColA 2A]7F nRkste] WHSA AT

g TR F WSkl 10 ¢ MCell SR § A8 A (n-Hexane :MC)ate] FHA| 47-18& 8.6g(F& 63%) 5
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]
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a3
LC/NS: m/z= 423[ (M+1) ]

(2) Az 15-2: 3}3HE 47 A4

47-1

=244 47-1(10.0g, 0.024mol)oll dibenzolb,d]thiophen-4-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012mol), potassium carbonate(9.9g, 0.072mol)e] TOL 300mlZ ¥ il 95CeolA 2417 wwkale] WHLA|Z T},
Hhg FE F dzske] 10 ¢ NCol FRE § A GAl(n-Hexane :MCO)FF SHHE 475 8.0g(5& 65%) F53)

52
*

H-NMR (200MHz, CDCl;): & 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/NS: m/z= 5260 (M+1)']

Aol 16: 3HehE 48 A

ZZHA] 47-1(10.0g, 0.024mol)°ll dibenzolb,dlthiophen-1-ylboronic acid (6.2g, 0.027mol), Pd(pph3)4(1.4g,
0.0012mol), potassium carbonate(9.9g, 0.072mol)oll TOL 300mlE @il 95TCelA 247+ wykslo] wWHSA AT}

e TR 5 W7ske] Ho - MCol TR F A G Al (n-Hexane :MC)3He] SHHE 48% 8.9g(F868%) F531
t}.

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, 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= 5260 (M+1)']

AN 17: 3}3HE 53 A

Br
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]
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S7HA] 43-6(10.0g, 0.024mo1) | 1,4'-bidibenzo[b,d]thiophen-4-ylboronic acid(11.1g, 0.027mol),
Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)el TOL 300ml1E gL 95ColA] 2417+ wHE
sto] WEEAIZT. Hbg TR S WZske] H0 0 MCol FTwEl T AR AGA(n-Hexane :MCO)3se] 3}HE 53

11.4g(5& 67%) 539t

H-NMR (200MHz, CDCly): & 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)
2H(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)']

Aol 18: 39k 55 §Ad

47-1

XAl 47-1(10.0g,  0.024mol)ol  1,4'-bidibenzolb,dlthiophen-4-ylboronic acid(1l.1lg, 0.027mol),
Pd(pph3)4(1.4g, 0.0012mol), potassium carbonate(9.9g, 0.072mol)el TOL 300mlE gL 95Co|A] 2417+ Wk
sto] WEEAIHY. HbE TR F WSk H0 0 MCol Tl & AP AGA(n-Hexane :MC)3o] 3}3HE 555

11.0g(5~& 65%) 4539},

H-NMR (200MHz, CDCls): & 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= 7080 (M+1)']

AA e 19: 313E 66 A

B(OH),

+ (HO)B

43-5

=24 43-5(10.0g, 0.033mol)el] 1,3-phenylenediboronic acid (3.3g, 0.020mol/%=2}F), Pd(pph3)4(1.9g,
0.0017mol), potassium carbonate(13.6g, 0.099mol)ell TOL 350ml1= ¥ il 95CoA 2A17F wwksle] WHE-A|Z T},
WS =3 5 JYzisale] H,0 @ MCol SE7 & AP AA (n-Hexane :MC)3le] 3EE 66 13.1g(5E 65%) 53+

52
*

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,
7.55/D) 6H(7.28/\)

LC/NMS: m/z= 6090 (M+1)']
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
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A 20: 3I3HE 67 A

S 7HA) 43-5(10.0g, 0.033mol )l pyridine-2,6-diyldiboronic acid (3.3g, 0.020mol/Z=4}),
Pd(pph3)4(1.9g, 0.0017mol), potassium carbonate(13.6g, 0.099mol)el TOL 350ml1E Yir 95T A 2A17F wwk
sto] WEEAIZT. Hbg TR S WZske] H0 0 MCol FTwEl & AR AGA (n-Hexane MOl 3MHE 67

13.4g(+& 66%) T=3}t.
H-NMR (200MHz, CDCls): & 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= 6100 Oi+1)']

2ok o] Ao A o]z ofol= ol ).

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(III)

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

AN 1 St 15 T SAE ARR sto] fr|HA N EAA Ax

IT0Z ZHE FE71 9o NPBE S&3te] 120me] A35$55S dAs9en, olojM Ir(ppy)ys =HER
stod 3gtE 19 TFEEE 0.1mm/sec, Ir(ppy); S 2EEE 0.009nm/sec® F&stal, Fa&E Hlgo] 9%7}f

HES Ir(ppy)sd R3] 48555 4o UF5S 30m T2 FHsA

o 9ol Balg® 10m FAZ FHafol JFol BYFES A AAEEFoD olFiHE AL WAt FEAW
52 G4skm, 1 9ol Alg3E Sl d0me] AAFEFS Ao, 1 Aol BAAFS FHsel lm
o AAFYEE FYRAT. AAFYF Pl TFES FHs] 120mel 25 FYstel HAA MR AL

Z Azt

o, 7} Ao FAKEE {FU1EH, 3FE 1, NPB, Algs, Balg 0.1 nm/sec, =3&HS 0.01 nn/sec,
GEnFL2 0.5 nm/secE 3T},

A A 2 WA 20

shekE 1 oialel st & 1ol 71AlE 23 AEE
AAlel 2 WA 200 FIAAE RS Al zs it

Al 1
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[0266] A7) e 1 1 (4,4-N,N-dicarbazole)biphenyl (CBP) & HFAEZ ALES AS AYsties 2AEAY 1
I Y Yo axpulud 19 AL FLAE A2

=
2

[0267] ol&t, A7) AAAAA 1 WA 20 9F A v e 1o wek Ax" 718
71 % 1 o JeEhiAL.

)
o
o
B
o
i
ox,
o
=
=1
o
i)
i
i
_O‘L

* 1
[0268] 1 o R T-E AV w3 a s AMF T CIE(x, y)
(at 1000cd/m) (cd/A)
2AAA Y 1 R 6.0 23 0.33, 0.63
DAL Ao 2 3EE 2 5.9 23 0.33, 0.64
2AAA o 3 338 5 5.8 23 0.33, 0.63
AP Ao 4 3= 7 5.8 22 0.33, 0.63
2AAA A 5 335 8 5.9 24 0.33, 0.63
AL Ao 6 3= 29 6.0 24 0.33, 0.64
AN o 7 332 13 6.0 24 0.33, 0.63
AL Ao 8 3= 14 5.9 25 0.33, 0.63
2AAA A 9 332 18 6.0 25 0.33, 0.63
2R 10 3l3tE 22 6.0 23 0.33, 0.63
AN 11 332 43 5.8 25 0.33, 0.63
AN 12 313t E 46 5.9 23 0.33, 0.63
AR A A 13 3}3E 56 5.8 23 0.33, 0.64
AN 14 3l3tE 64 5.9 23 0.33, 0.63
2R 15 3}3 e 47 6.0 23 0.33, 0.63
2R 16 3}3tE 48 5.9 25 0.33, 0.63
AN 17 3}3E 53 5.9 25 0.33, 0.64
AN 18 3l3tE 55 6.0 24 0.33, 0.63
2R 19 3}3E 66 6.0 25 0.33, 0.63
AN 20 3l3tE 67 5.9 25 0.33, 0.63
2 AbH) w1 CBP 6.5 19 0.33, 0.63
[0269] TEA 2 s s =4
[0270] ol A WHE §I g (F|RAT) 25425m /S A A A 24om ) S [VL A AE (CS-20004%] T+IVLIEZ 2 1) o]
1F R F ARE WA A FSAVE SRR W An(cd/m), FEUAKW), AFLEG/M), BFEE
(cd/M)S =43t F=7F 1000cd/m & o TEAYT} BFEHS 7] ® 10 JeERIT)
[0271] 1o mEad, 2 g 2 {7 dAE GRS SeE] FrI A FARe] HHFe] TAE BEHE AL
2 o F9 (BPE LAARE AL mry P Ags] gojx|a, Haase 43 4 A4S o
F A}
=H
=4
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patsnap

TREMOF) Rl BB BERRAEHCENTNEECNEN BRSNS
[F(2E)F KR1020140125580A [F(2E)A 2014-10-29
RiES KR1020130043542 B H 2013-04-19

[FRIRE(FFRR)AGE) HRNSEPEHEAR
BB (Z R AGR) (%) EB#HITECH

HEHFERAOAGE) (F) EEIHI TECH

[FRIRBAA HYUN SEO YONG
A

KBAA M8

IPCHEE C09K11/06 C07D409/14 CO7D403/14 HO1L51/50

CPCH#E C07D403/14 CO7D409/14 HO1L51/0059 H01L51/0062 HO1L51/0069 H01L51/5012 HO1L51/5024
H01L51/5203
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