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tE A Al whE F71FAT G gEe UE g o)t
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fr
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T

wge JAe7) fe FAH HE

oy e ek MEks UM 5 i o s AAldE M § s vk, 5F ARG ES oalsta g
Ao AEtA dustazt dvh. 2y, ol B IS 55 HA Feo] dis] S E Blo] ol
ool At B 7] Wl EFHE RE WE, #5E WA dAES X3 Ao o3 Holok gtt
oS gl lojA #AE FA Tl gk FAAX AEe] # U] 9XE 59 4 ria ey
= A5 A AEs Agdt

ki
ro
?
ol
=2
2
>
ﬁg

Zv A2 A8

T3, ofd 82 el "PAHe JuAY "HSHol dutm AFE W, 1 vE T
Haxel BW 4O AW Ex dwe] 47 RASC] YY) AL AFHe| A& FE AW, Fool B
FHaLT ¥ EAT FE Arka olaslolor & Aolth

W e BUy gusl dedl Ea 9v @, 249 BdS EEAT. ¥ B4, "EFe ©
G Sl goli AR A 54, 24, WA, B4, PHAL, $F EE ol5S W Ao
EAFE AQSHEE RolA, sht B 1 olgel e BA5elY 54, BA, B4, PALE, $F EE o
5o 2P A5 B4 EE B FsAS ve WASA g Ao sl Bt

B AR QA AR ol Ml vk gl @, BAAT, olFAT EE AEATE onav)

2 Aol "Hgelg Mo AHor) gl o, A3y e IFE Fo Hol= st
2A7], JEZA7], of=r], C1 WA (50 o7, Y

W=l €50 <AL 7], €3 WA €50 A E2LA7], mlwﬂ%oﬂﬂ 4 ,
2 €50 BElE o}&7], C1 WA €20 &FFA]7], €1 WA (10 EfZF 32%271 EE Aleher|R X3 s
o m| ghr},

w3 A XgE g27], S| =F5A]7], ofu]xr], €1 WA €50 o}F1~7], €3 WA 50 A= 7], C1 WA 50 &
Z17], C1 WA C50 LA, €3 WA 50 AZF=dA7], €6 HA €50 o} 7], C1 WA €20 L=A17], C1 W
A C10 EYZFL A7 e Alofwy] F S1H3 F A9 3717 §d=H] ndE AT 2 .

2 gAAelA "sE 2" e AHort gl 3, sl A87] el N, 0, S ¥ PE o]FoFl oA AE s
= dJHZE 932 1 WA 8 ek, A E g4 AL ot

B Ao "olge Zgoler Wol Aoy gl 3, T oA X3yl AV AFgHY IAY, =
ool X377t F§ete] AjtEH e AE 9ns.

Eoga o "Fad dre Aoyl Qe 3, AFFA, olF s, EE AFFAE on3it),

B Ao g (alkyl) 7" R AHor) gl 3, AWNF @igar|E ou|diy,

AA7)= oW ol Aoy AT ATE Edetar A &2 23 A (saturated alkyl)7]" A At

‘U

217)
=
" Al (alkenylene)7]"= Aol Aol BANAT Hojw shte] Tha-whi o]F AFOR o] ol
71% julshe, "grlddl(alkynylene)7]" = Ao F Aol BAUAT Holw shie] wha-vhi 4F
2 o]Folzl Ag71E ot EolE BEslE o] BUYE BAY, A4Y EE HYA 5 9

fr

Aol shite] o] TAY e ATATS xdeta = "EX3t ¢ (unsaturated alkyl)7]"d F=

2 1

4771 C1 WA €50 ¢d71d 4 vk, Btk FA-oR 4d7]E €1 WA €20 4247, €1 WA Cl0 &47]
T

= L =
TE ClL WA 6 4271Y &%= du.

s 5o, C1 WA 4 &47]= el 1 WA 4 79 dadx, 5, a4 g, o

i)
[d
i

=)
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FrlE, vtkads @5, EFvE deS 5 o vk o, &FulE/Al0, EFvE/dEE, vhavle/2 B
= vhadlE/dE s AR A= 10 WA 200nm 7} vR#E=A]skc)

71 BL 2Abe] g ads wolr] fleliM= skt o) e A= whEAsHlE 100 ol BFAES M=
[e)

&
%2
v
Ulo
mﬂ
il
32
n

Aol wgAsth, A% AEAGE WA U /m olsteltt, Aol T lom WA Im, Hoh
A 10 YA 400m o)tk oleld AFE setA AERCD), BAA AFFRED) Fol 45
W oEE ssEHEEe Belel AV@ AT ARES weon Y4ed Axd 5 o

Aol Al £ wie] fUIAAERAAS sl AHeE w, TAE Aerd 2, A
4 2E 23, dAed =2, % AT 2ol 7] At frlEsel
g g shgeat duA o Wastel Agd 5 gl

A T EZ 2 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'-TJ#|<d-N N'-t](3-wl&#Hd)-4,4'-t]o}n] =H]HA L (TPD), N,N'-tJ#H<I-N N'-tJ}
Ze-4 4'-tojr| v d, N NN'N-HE2-p-53-4,4'-t]o}v| v d, NN NN -HEZ#HH-4,4'-t]o}n 1=
g, #Z9(11)1,10,15,20-6| EF -211,230-E3]d 53 £ ¥ (porphyrin)3gE F24, T4 ==
Sl ek 3xFolul & Zh= A, 1,1-¥]2(4-H-p-FHo o ) A EZ A,

NNN-ER(p-g)oRRl, 4, 4, 4B AN E )N dojrl ] Sl doplsh 22 Eejobdopdl f
A, N-widstEnE 2 FeudstEnkEs e stEnE R4, ZAJopd, FE] g Alopd 3}
Fe R Aohd fREA, ZEM2E oWl fRA|, cloflagulAl feA, WEE J%o}ﬂiﬂr ZHE opgl
setee] =4, 2 EYdd 55 5 5 Ak

AR =% EZAZ4 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-tjo}d AE

s
A (PyPySPyPy), HZF < gulolEl= 3}3HE(PF-6P), Octasubstituted cyclooctatetraene 33E(C0Ts)S & &

woagel I AANgR N, A4 FAF, A% FEF, 4T 243 2 4F FYES T 8F
B9 St gl FRE TR BY Fo IYNAY, wE 45 A3W, JolF TR FTEL FH
= B4e 2oz T4E 4 AT

WYARRA AE EW FF GFAR, FFSNA, Aol Mk, f7] Aoy W Y RN§ At 5

T At FAFCEE, JhEA SEE, EASAoluA FFE, JHEA ZAASAlln FiHE,
bis((3,5-difluoro-4-cyanophenyl)pyridine)  iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), SHEZAN, #AGE, I, F4d, AL, z=2d, F24d 9 FAyze=r] 2 Zolznt
g 3=, FAgEAES 22 S2uvdd sEE, 1,4-v12 C-vEagE)uA, 1,4-012d-md 2= E)daA,
1,4 Hl*(4 W e-5-5 D-2- S A=) AL, 1,402 (5-5D-2-SAE )AL, 2 5-H] A (5-t-FE-2- = e A
D)rtelesdl, 1,4-v#€-1,3- ‘TF/]‘E] A, 1,6-t9d-1,3,5-FA EE <l 1,1,4,4-E| E&} E-1,3-F-El) <l 7} &

CERE aﬂow& ARASIE, S Al FEAA, L A2, QARAAAE A, Aok
ANl osIR Hz, BeolE Ak, SeuzeEeb Ak, 349 Ak, AR Ak, A9d Ak, S
AL SR, AR REA, A9E SRHE, SATOE SHE 2 & 4 At

Wyl f7] Bl A48 TASE 74 3 AF 3%, 29 19 wE A2E9 2o $A8 PP ool
sEto 2 GYATIAY, 72 FlA AgHE ARE olgst] AXT £ Atk olF A5 W A g
E8% AW glon, ARe] S4o) we A A8T 5 ok, BE 2m A 5,000me] WA A4
4 5 9

® oyl WE g AANELAE SR AT Sl ool Y4E & domw, v g4 FHol
#shit, AEpin hole)e] A9 gl FAF wutow golshl 22 & ot FHel ek,

ERE)

Soto] B Wdel W f7UALTLAE FFE P 0B TP AAALILA Az
gt e} ol alAE 918 AomA ol oste] ¥ wye] Mot AAHE
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Aol ohrt.

A 1 sHekE 1§

(1) Az 1-1: kA 1-1 §A4

H
NC~ Ny _cn

Br Br
1-1

3,4-dibromo-1H-pyrrole-2,5-dicarbonitrile(10.0g, 0.036mol/ZE=AF)o] bromobenzene(5.6g, 0.045mol/sigma
aldrich), Pd(PPh3)4(2.1g, 0.0018mol/p&h tech), potassium carbonate(10.0g, 0.072mol/sigma aldrich)el
THF 500mlE 2L 65ColA 18A17F mutaloe] Wk AR, kS F7 5 Yzhale] 6,0 @ NCol S8 3 AHA

Al (n-Hexane :MC)3to] kA 1-1& 9.5¢(F& 75%) F53h3lTt.
LC/MS: m/z= 351[ (i+1)']

(2) Axd 1-2: 33E 1 34

NC + @B(OH)Q —= ?
B

N
CN
\ NC~ N _cN
r Br
1-1

h

| L O

1

=74 1-1(10.0g, 0.028mol)el| phenylboronic acid(8.2g, 0.067mol/F=+4F), Pd(PPh3)4(1.5g, 0.0014mol),
potassium carbonate(7.7g, 0.056mol)el]l THF 600ml= Yil 65ColA 18A17F nHbale] whE-Al#TH, WhHE F8
T Yzbate] Hy0 : MCol =82 & AP A (n-Hexane :MC)3FS] 3}¢HE 1S 6.9g(F& 71%) 53}

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M) 2H(7.41/M, 7.50/D, 7.58/M) 4H(7.52/D, 7.51/M)

LC/MS: m/z= 346[ (+1)']

74

Aol 20 3hehE 3

hot

(1) Ax4 2-1: F7HA] 3-1 34

N
b +
B Y
.

Br Br
Br Br
3,4-dibromo-1H-pyrrole-2,5-dicarbonitrile(10.0g,0.036mol )l 9-(4-bromophenyl )-9H-carbazole(14.5g,

0.045mol/sigma aldrich), Pd(PPh3)4(2.1g, 0.0018mol), potassium carbonate(10.0g, 0.072mol)o] THF 500ml
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g 9 65Tl 18AIRF mukste] whSAIFGH kg TE§ WZste] H0 o MCol Sl § A-HAA(n-

LC/MS: m/z= 516[ (W+1)']

(2) Az 2-2: 35E 3 34

ZZtA 3-1(10.0g, 0.019mol)oll phenylboronic acid(5.6g, 0.046mol), Pd(PPh3)4(1.1g, 0.00lmol), potassium
carbonate(5.3g, 0.038mol)el THF 500mlE Y3 65TColA 18A1%F wwtale] WA 7T wg 28 5 Wztalo]
HO0 : NMCol Z%2 & AP A A (n-Hexane :MC)3te] 3HHE 3& 7.5g(F& 77%) F53F3iTh.

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(7.41/M) 4H(7.62/D, 7.52/D, 7.51/M)

LC/MS: m/z=511 [Q+1)']

i3 Al

AN 3 33tE 7

ot

N
Az B(OH),

)
e

7

NC— M. _cn
e
Br Br
3-1

Z7rA 3-1(10.0g, 0.019mol)ol phenanthren-9-ylboronic acid (10.2g, 0.046mol/Z=%F), Pd(PPh3)4(1.1g,
0.001mol), potassium carbonate(5.3g, 0.038mol)ell THF 500mlE @il 65CoA 18A17F nwbale] WE-S-A|Z T},
g R F W7bste] HO ¢ MCol SR F AP A A (n-Hexane :MCO)FHO] 3FE 78 9.9g(F & 73%) F53A

o},

H-NMR (200MHz, CDCls):8 ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.20/M, 7.63/D)
9H(7.93/S) 4H(7.62/D, 8.12/D, 8.93/D, 7.88/M, 7.82/M)

LC/NS: m/z= 7T11[(O1+1) ']

A 4: 5}eHE 8

)

’d
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=74 3-1(10.0g, 0.019mol)el triphenylen-2-ylboronic acid (12.5g, 0.046mol/ZF=%F), Pd(PPh3)4(1.1g,
0.001mol), potassium carbonate(5.3g, 0.038mol)ell THF 500mlE @il 65CoA 18A17F nwbale] WE-S-A|Z T},
s F85 & Wzhsle 10 : MColl S8z2 & A- A A (n-Hexane :MC)3IY] 33E 8 11.4g(5& 74%) 53}

it
H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.29/M, 8.12/D, 7.50/M, 7.63/D)
2H(8.18/D, 8.04/D, 9.15/S) 4H(7.62/D, 7.82/M, 8.12/D, 7.88/M, 8.93/D)

LC/MS: m/z=811 [(i+1)']

AAld 5. 3}3HE 13

C—N._cN
Br
3.1

e

14

¢
rj\_fj

B

34l 3-1(10.0g, 0.019mol)el  dibenzolb,d]thiophen-4-ylboronic acid (5.6g, 0.046mol/%=%h),
Pd(PPh3)4(1.1g, 0.00lmol), potassium carbonate(5.3g, 0.038mol)ell THF 500mlS @il 65CoA 18A17F wwk
sto] WESAIZ T, whg TR WZEe] HO0 ¢ MCol T & AP A (n-Hexane :NMC)3te] &H3tE 138 9.9g
(& 72%) 53T}

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.41/D, 7.58/M, 8.20/D) 4H(7.62/D)

LC/MS: m/z= 723[ Q1))

A 6: sHeHE 14

e

A
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g ©

i+
NC CN
i O
il O

=
el

ZZHAl 3-1(10.0g, 0.019mol)el naphthalen—2-ylboronic acid (7.9g, 0.046mol), Pd(PPh3)4(1.1g, 0.001mol),
potassium carbonate(5.3g, 0.038mol)el THF 500mlE Wil 65TColA 18413 mulale] wWHSA Y, wHs F7
T W7sto] HO : MColl T2 F AH G A (n-Hexane MOt 3¥ta 145 8.2g(5& 71%) 533t

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(7.58/S, 7.92/D, 7.73/D) 4H(8.00/D, 7.59/M, 7.62/D)

LC/MS: m/z=611 [QH+1)']

14

ot

AAd 70 s3HE 20

(1) Alze] 7-1: F7HA] 20-1 34

; e C T
4 — C
Br NC “'D' CN
Br Br

20-1

3,4-dibromo-1H-pyrrole-2,5-dicarbonitrile(10.0g, 0.036mol)°l] 2-bromotriphenylene(13.8g, 0.045mol/sigma
aldrich), Pd(PPh3)4(2.1g, 0.0018mol), pota551um carbonate(10.0g, 0.072mol)e THF 600mlZS ¥ i1 65Tl A

18AIZF mykalo] WhgA|ZTH, W F5 = WZsle] H0 @ MCol FieE] $ AHAAA (n-Hexane :MC)3te] F7HA
20-1& 13.0g(5& 72%) 533t

LC/MS: m/z=500 [(H+1)']



[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]
[0172]

[0173]

[0174]
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(2) Az 7-2: 3}3HE 20 34

O B(OH);

+
OO
Br Br

20-1

Z7rA] 20-1(10.0g, 0.020mol)el phenanthren-9-ylboronic acid (10.7g, 0.048mol), Pd(PPh3)4(1.2g,
0.00Imol), potassium carbonate(5.5g, 0.040mol)o] THF 500mlZ Yir 65ColA 18A]7F mukale] Wk A7 T},

e g 3 JYztate] H0 : MCol| &R & AHPAA (n-Hexane MOt F3E 208 9.9g¢(F& 71%) F53}

gl

52
he

H-NMR (200MHz, CDCls): & ppm, 1H(8.00/D, 7.62/D, 8.73/S, 4.35/S) 2H(7.75/S) 6H(8.93/D, 7.88/M, 7.82/M,
8.12/D)

LC/MS: m/z= 695[ (+1)']

Al 8: shebE 21 $H4d

NC CN
O B(OH)2

XA 20-1(10.0g, 0.020mol)ol  triphenylen—-2-ylboronic acid(13.1g, 0.048mol), Pd(PPh3)4(1.2g,
0.001mol), potassium carbonate(5.5g, 0.040mol)oll THF 500mlE Yl 65ColA 18A17F wwksle] WAl 7T},
BES 2 5 YZsle] 0 : MCol F¥ ¥ AP AA (n-Hexane :MC)3te] 3gE 218 11.6g(5& 73%) 538
et

H-NMR (200MHz, CDCls): & ppm, 1H(8.00/D, 7.62/D, 8.73/S, 4.35/S) 2H(8.07/D, 7.86/D, 8.97/S) 6H(8.93/D,

7.88/M, 7.82/M, 8.12/D)

LC/MS: m/z=795 [(H+1)']
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

SIS3l 10-2015-0045141

AAle 9: sHebE 22 S

S _—
NG 0 CN O
Br Br

20-1

A 20-1(10.0g, 0.020mol )l dibenzolb,d]thiophen—4-ylboronic acid (11.0g, 0.048mol ),
Pd(PPh3)4(1.2g, 0.00lmol), potassium carbonate(5.5g, 0.040mol)ell THF 500mlE @il 65CoA 18A17F ik

sto] WESAIF T WHS TR T WS H0 ¢ MCol S & AP 7GR (n-Hexane :MC)3Fe] 8}3tE 225 9.9g
(& 70%) 53kt

H-NMR (200MHz, CDCls;): & ppm, 1H(8.00/D, 7.62/D, 8.73/S, 4.35/S) 2H(8.93/D, 7.88/M, 7.82/M, 8.12/D,
7.31/D, 7.47/M, 8.33/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D)

LC/MS: m/z=707 [Q1+1)']

Aol 100 3hghe 23 94

oo T O
Br Br

2041

0lmol), potassium carbonate(5.5g, 0.040mol)ell THF 500mlE @il 65CoNA 18A17F nwbslo] WA ZiTh.

S T8 F P48t H0 ¢ MCol Fie = ARG A (n-Hexane MOt 3h3HE 235 8.6g(F& 72%) 53t

kA 20-1(10.0g, 0.020mol)e] naphthalen-2-ylboronic acid (8.3g, 0.048mol), Pd(PPh3)4(1.2g,
[e)

r{I

52
+

H-NMR (200MHz, CDCl3): & ppm, 1H(8.00/D, 7.62/D, 8.73/S, 4.35/S) 2H(8.93/D, 7.88/M, 7.82/M, 8.12/D,
7.48/D, 7.75/D, 7.83/S) 4H(8.00/D, 7.59/M)

LC/NS: m/z=595 [(M+1)']

A 11 SpebE 27 944

_33_



[0186]

[0187]
[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]

SIS3l 10-2015-0045141

(D) Axd 11-1: F3HA] 27-1 34

< SO ¢

Br Br
= i

Br Br
271

=L

3,4-dibromo-2,5-dimethyl-1H-pyrrole(10g,  0.40mol/Z=32F) o  9-(4-bromophenyl)-9H-carbazole(12.9g,
0.040mol), Pd(PPh3)4(2.2g, 0.0020mol), potassium carbonate(11.2g, 0.080mol)ol THF 600mlE 2L 65Tl

Al 18A1ZF wRbete] REZAIZATE. ¥R TR WHAste] 10 ¢ MCOl FiEl § AR GA(n-Hexane MC)3t &
A 27-18 14.8g(5FE5%) F538H% ).
LC/NS: m/z=494 [Qi+1)']

(2) Alzd 11-2: 33t 27 34

p
b .oo N

274 O ? Q

ZZHA] 27-1(10.0g, 0.020mol)°ll biphenyl-4-ylboronic acid(9.5g, 0.048mol), Pd(PPh3)4(1.1g, 0.0010mol),
potassium carbonate(5.6g, 0.040mol)el]l THF 400ml=S Y 65ColA 18A17F nHbale] whE-Al#TH, WHE F8

3 Wzhsle] Hy0 : MCol 228 3 AP AA (n-Hexane :MC)de] 3}eE 278 9.1g(5& 71%) 5319t}

H-NMR (200MHz, CDCls;): & ppm, 1H(7.94/S, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(2.14/S, 7.41/M) 4H(7.62/D, 7.52/D, 7.51/M) 8H(7.25/D )

LC/MS: m/z= 641[(+1)']
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[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
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271

=74 27-1(10.0g, 0.020mol)ell phenylboronic acid(5.9g, 0.048mol), Pd(PPh3)4(1.1g, O. OOlOmol)
potassium carbonate(5.6g, 0.040mol)el]l THF 400ml=S Yil 65ColA 18A17+ iﬂHPﬁ}Cﬁ WAl AT, WHE R
T YJzste] 1,0 1 MCol S%8 T A G A (n-Hexane :MC)3}e] 3}E 282 7.0g(5& 70%) T':V‘O]'ME]'-

H-NMR (200MHz, CDCl;): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(7.41/M, 2.14/S) 4H(7.62/D, 7.52/D, 7.51/M)

LC/MS: m/z= 489[ (W+1)'T

Aol 13: 3hgt= 32 9

27-1(10.0g, 0.020mol)°l| phenanthren-9-ylboronic acid (10.7g, 0.048mol), Pd(PPh3)4(1.1g,
OOlOmol) potassmm carbonate(5.6g, 0.040mol)el] THF 400m1ES ¥ il 65CoA 1841t myksle] uk-S- A 7T},
S THE F Jd7ske H0 : MCol TEE ¥ AP AA (n-Hexane :MC)3te] IFE 325 9.8g(5H 71%) 53

T2 oM
)
2

H-NMR (200MHz, CDCl;): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(7.93/S, 2.14/S) 4H(7.62/D, 8.12/D, 7.82/M, 7.88/M, 8.93/D)

LC/NS: m/z= 689 (M+1)']

Aol 14: 3FebE 33 94
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]
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=74 27-1(10.0g,0.020mol) el triphenylen-2-ylboronic acid (13.1g, 0.048mol), Pd(PPh3)4(1.1g,
0.0010mol), potassium carbonate(5.6g, 0.040mol)ol THF 400mlS Yir 65TCol A 18A1ZF nwkslo] WE--A|F T},
b FE5 % W7o HO ¢ MCell FiE] & A A Al (n-Hexane :MC)3F] &H3t&E 33S 11.5g(5& 73%) 53t

oﬂx;]_.
H-NMR (200MHz, CDCl3): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)

{I,

b

2H(2.14/S, 8.04/D, 8.18/D, 9.15/S) 4H(7.62/D, 8.93/D, 7.88/M, 7.82/M, 8.12/D)

LC/MS: m/z= 789 (H+1)'T

Aol 15: 3hebE 38 $H4d

271

ZHA 27-1(10.0g, 0.020mo1 )l dibenzo[b,d]thiophen-4-ylboronic acid (10.9g, 0.048mol),
Pd(PPh3)4(1.1g, 0.0010mol), potassium carbonate(5.6g, 0.040mol)ol THF 400m1Z ¥ il 65Col|A] 18417+ wyk

stol WRSAIZTH. W FE ¥ WEk] L0 NCOl el ¥ A AA(n-Hexane MO 3ehE 38%
10.4g(5& 74%) F5s3At.

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(2.14/S, 7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.41/D, 7.58/M, 8.20/D) 4H(7.62/D)

LC/MS: m/z=701 [Qi+1)']
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

SIS3l 10-2015-0045141

A 160 3%E 39 A

B(OH ), “)
R, 7

271

=704 27-1(10.0g, 0.020mol)oll  naphthalen-2-ylboronic acid (8.3g, 0.048mol), Pd(PPh3)4(1.1g,
0.0010mol), potassium carbonate(5.6g, 0.040mol)ell THF 400mlE Y31 65ColA] 18A17F wulale] wH-g-A| 7T}
Hg Fn & UAste] H0 ¢ MCHl TR § A A A (n-Hexane MC)3IY SH3E 395 8.4g(5& 71%) 53

91t
H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D)
2H(2.14/S, 7.92/D, 7.73/D) 4H(7.62/D, 7.58/S, 8.00/D, 7.59/M)

LC/MS: m/z= 589 (W+1)'T

Aol 17: 3h5hE 69 A

(1) A=z 17-1: =3hA] 69-1 A

Br B(OH),

A

N
i r’fN

Br Br

69-1

2,4,5-tribromo-2H-imidazole(5.0g, 0.017mol)°l dibenzolb,d]thiophen-4-ylboronic acid(9.0g, 0.040mol),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(4.7g, 0.034mol)oll THF 400mlS Yl 65CoA 18A]17F wwk
sto] WEEAI Y. W TR F 7S] H0 ¢ MCol FEEl ¥ HHEAA (n-Hexane :MC)3Fe] F1HA] 69-1&

16.1g(& 78%) F53FGith.

LC/MS: m/z= 511[ Q1)
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

SIS31 10-2015-0045141

(2) Ax4 17-2: 3}3E 69 A

Br

N™ "N
4

ZZHAl 69-1(5.0g, 0.010mol)ell 4-(9H-carbazol-9-yl)phenylboronic acid (2.9g, 0.066mol), Pd(PPh3)4(0.6g,
0.0005mol), potassium carbonate(2.8g, 0.020mol)l THF 400mlS YL 65TolA 18A17F nwkale] Wk-S-A|Z T},

WS =g 5 yzhato] Hy0 ¢ MColl =8 3 AP AA (n-Hexane :MC)ste] 33E 695 5.3z(5F& 78%) +53o}
A=

H-NMR (200MHz, CDCl): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D,
6.06/S) 2H(7.24/D, 7.23/D, 7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.69/D, 7.76/M, 7.91/D)

LC/NS: m/z= 674[ O1+1)']

Aol 18: 3hgheE 70 A

74 69-1(5.0g, 0.010mol)el  4-(9H-pyridol2,3-blindol-9-yl)phenylboronic acid(2.9g, 0.066mol),
Pd(PPh3)4(0.6g, 0.0005mol), potassium carbonate(2.8g, 0.020mol)oll THF 400mlS Yl 65ColA 18A]17F wwk

ste] WAL, Wb E8 & YZ4Ete] HO : MCol FHE & AW A A (n-Hexane :MC)3dle] 3+gE 708 5.3¢g
(& 79%) F53 T

H-NMR (200MHz, CDCl3): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.51/D, 7.36/M, 8.43/D, 6.06/S)
2H(7.24/D, 7.23/D, 7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.69/D, 7.76/M, 7.91/D)

LC/NS: m/z= 6750 (M+1)']
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

SIS3l 10-2015-0045141

Ao 19: shebE 71 4

=204 69-1(5.0g, 0.010mol)el  3-(9H-carbazol-9-yl)phenylboronic  acid(2.9g, 0.066mol/ZE=Ak),
Pd(PPh3)4(0.6g, 0.0005mol), potassium carbonate(2.8g, 0.020mol)oll THF 400mlS Y i 65CA 18A)17F wwk

st} WhEAIZATE. ¥hE TR F YZste] H0 ¢ MCol FEE & ARAA (n-Hexane MO3H 3FE 718 5.1g
(& 75%) F53H3ct.

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D,
7.31/D, 7.34/M, 7.23/D, 7.56/S, 6.06/S) 2H(7.98/D, 7.50/M, 7.52/M, 8.45/D, 8.69/D, 7.76/M, 7.91/D)

LC/MS: m/z= 674[ O1+1)']

Aol 200 3hgheE 72 A

Br
N "N [
ng o s N
f\\:i\ 5;’{a * N - .
B(OH )=

69-1

ZZHAl 69-1(5.0g, 0.010mol)ell 3-(9H-pyrido[2,3-blindol-9-y1)phenylboronic acid(2.9g, 0.066mol/T =4k,
Pd(PPh3)4(0.6g, 0.0005mol), potassium carbonate(2.8g, 0.020mol)oll THF 400mlS Y il 65CA 18A)17F wwk

sto] WESAIATE. WhS F8 S WZele] 1,0 - NCol 8 & AP A A (n-Hexane :MC)3FS] 3FE 725 5.1g
(5% 76%) S5

H-NMR (200MHz, CDCls):8 ppm, 1H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.51/D, 7.36/M, 8.43/D, 7.31/D,
7.34/M, 7.23/D. 7.56/S, 6.06/S) 2H(7.98/D. 7.50/M, 7.52/M, 8.45/D, 8.69/D, 7.76/M, 7.91/D)

LC/MS: m/z= 675[ (i+1)']

Aol 210 3hghE 26 A
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[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]
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(1) Axd 21-1: F3HA] 26-1 34

H

N
i T,
Br Br N/

Br Br
26-1

3,4-dibromo-2,5-dimethyl-1H-pyrrole(10.0g, 0.040mol/sigma aldrich)el bromobenzene(6.3g, 0.040mol),
Pd(PPh3)4(2.3g, 0.002mol), potassium carbonate(11.1g, 0.080mol)ell THF 600mlS Yil 65ColA 18A]17F wwtH
st WEEAIFTE. WHg TR F WZEle] HO 0 MCAl T § AHAA(n-Hexane :MC)3F] FiHA 26-1%
9.3g(F8 71%) F538HTh. (n/2=329)

LC/MS: m/z= 3290 1)’

(2) Az 21-2: 33HE 26 FHA

¢ e

\“/ % @B(OH)Q — w
> 26—1Br O O

26

Z7rAl 26-1(10.0g, 0.030mol)ol phenylboronic aci(8.7g, 0.072mol/Z=52F), Pd(PPh3)4(1.7g, 0.0015mol),
potassium carbonate(8.3g, 0.060mol)ell THF 500mlE Y3l 65ColA 18A17F nHbsle] wh-SA|HTH wWhS T8

& Wztato] HO ¢ MCOl =g & AP A A (n-Hexane :MC)sle] 33E 26< 6.8g(F8& 70%) TE53519T}.
H-NMR (200MHz, CDCls): & ppm, 1H(7.45/M) 2H(7.585/M, 7.50/D, 7.41/M, 2.14/S) 4H(7.52/D, 7.51/M)

LC/NS: m/z= 324[ O1+1)']

2 oge) Axeeln 2ol ofolt olels} 2vh,
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 SR 1% WHEe] BaE ARE ol foAAMTEA A

TOZ ZHHE F27] 9 NPBE S&3ste] 120mme] HE35E53SS FAsIler, oloA Ir(ppy)ss EHIERZ
sto] 3 E 19 FXHEEE 0.1lnm/sec, Ir(ppy); =HEEE (.

HES Ir(ppy)s® £330l 435463 ol BY5E 30m A2 45

o

09nm/secZ S2stal, FEE H]Eo] 9%7}

2 9ol Balgs 10nm AR S&sto] Aol BdFS Ay AAFHEsor oEsts AS WAsk= AeAd
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TS A5k, 2 9ol Alg:s S8 40mme] AAFESS A e, I fd EdgES 239 1mm
o HAAFJAES AT, ARFASF Ao LdFuES SF6ke] 120mme] 58 A FrIAASF A
E Azt

[0264] ojuf, z} BA ZR&ErE= §71E54¢, 313E 1, NPB, Algs, Balg® 0.1 nm/sec, E38ES 0.01 nm/sec,

AT 0.5 nm/secE 3} T},

[0265] A A G 2 YA 21

[0266] A7 g 1 Al s & 1o 71AE SHES AMESE RS AQstae aAMEAlY 13 TS WRoRE 4
AN A 2 WA 219 F)RAAEFLAE AFSAT

[0267] A H| e 1

[0268] A7) 338 1 Al (4,4-N N-dicarbazole)biphenyl (CBP) S 352 AFE3F AL Al LA 1
7 FAdd o axpEad 19 {7 AARGRAE Azt

[0269] olal, A7 AAAAl] 1 U] 213 Axpv|ace] 16 whef Az F7) ARG 548 vust Z23E 3
7] & 1 o YehA
F 1
[0270] o o= T W) wFas S
(at_1000cd/m) (cd/B) CIE(x,y)
222 A o1 3351 6.1 23 (0.33,0.63)
222 A 02 3}3HE3 6.0 22 (0.33,0.63)
2242 A el)3 51327 6.2 22 (0.33,0.63)
2242 A o4 5131Eg 5.8 24 (0.33.0.63)
222 A 65 slar=13 5.5 21 (0.33.0.63)
22214 <6 313214 5.8 26 (0.33.0.64)
2 A A o7 313220 5.9 25 (0.33,0.63)
2242 A o8 BNl 5.7 25 (0.33,0.63)
222 A a9 55299 6.0 23 (0.33,0.64)
A2 A 410 )3} %23 6.0 23 (0.33.0.63)
e Ap A AL 11 et 5.9 22 (0.32,0.63)
A2 A e 12 3}3} %28 5.8 23 (0.33.0.63)
22 A o]13 3;;1(61—“ 6.1 24 (0.33,0.63)
AR A 614 3late 6.1 22 (0.33,0.63)
A A 415 51(61—‘3 5.7 21 (0.32,0.63)
A2 A 416 3}3H239 5.8 22 (0.33.0.63)
A A 17 §]—?ﬂ“ 5.8 23 (0.33.0.63)
2 AFA A 618 3}at= 5.9 22 (0.33,0.63)
22 A 619 3;;1(61—“ 5.7 25 (0.32,0.63)
2212 A o120 313272 6.0 22 (0.33,0.64)
o2} A e 21 33 26 5.9 25 (0.33,0.63)
e CBP 6.5 19 (0.33.0.63)
[0271] TEAY R wFa s 54
[0272] Aol WHE FIRYAAIBA]: 25525m /FHEA: 262m ) VL 57 A E(CS-20004%) THIVLZ 213 o
PRF F AFE /A ASA7E SHYe BB HE(d/m), FEAGN), AFUEGA/m), BBESE

(cd/M)S ZAsto] FE=7}F 1000cd/m” & W) FEALT FFa &S A7) ® 10 Jeniio).

[0273] E 1o mEw, Bougel mE f/1RANGLAE SR FUAATFLAY WFFY) EAE BAR AHE
2w Feol BPE MYARE AST Mt TEAGS 4 "olAm, WFEEE 4N Y AL ¢
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(X ) REFHI TECH

(3F ) BBHH TECH

[#R1 &% BB A HYUN SEO YONG
S48
OH HYUN JIN
237l
BEA Mg
2%l
IPCo kS C09K11/06 C07D403/10 C07D471/04 HO1L51/50
CPC@ %S HO01L51/0072 C07D403/10 C07D471/04 C09K11/06 HO1L51/0059 HO1L51/0071 HO1L51/5012 HO1L51
15024
SAEREERE Espacenet
BEGR)
BHT — ﬁﬁm%ﬁﬁ%%#ﬁAwﬁ@AﬁmAMMﬁm%ﬁﬁ%% \Q\&\\\v
fro GR, CTRAEER , ERERHRRTLAESTER IR \ \ §\ ,ﬁw,]50
ANEKES | HTHEREDREY  BFNSRERIESD , ST ?\ N\ \\ \\\5
BB B R AR R HNE | AR AW AE N B R KB, AN \“ﬁ\

—— 130

\

-WHO



https://share-analytics.zhihuiya.com/view/830b8892-20f0-4eea-ad31-5e0a8eb63371
https://worldwide.espacenet.com/patent/search/family/053037185/publication/KR20150045141A?q=KR20150045141A

