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E27], A% Ee HASE dxzsoleudr], A$ Ee HASE dEdr], A Ee AAgE ojvtx
[1,2-a]l9] et d7], A& E= v xgd dixjolnEdr], A& e v duEdr], A8 £ HA &
dodmEolAd Y], A& = vjAdE Auxdr], A B WX g JmbEdr], A9 Es v g gl
Aol e d7], A& = vRIgkE onuEEY], A Ex HASE EfolEdr], A& = HAghE |
EgtEdr], A% £ AXghE SAjrdololEdr], A e X SE SALEZ|olEHY], A& = HA| S
ApolofEglolEd Y], A% E= A g HEEgolEdY], A& e HASE dSAdr], AG E= HAd
d dyuAdr], A% B vASE Fedr], A B uAgE Asedr], A Ee uAEE olads
gd7], A% e WX g TdeAdr], 2 B vk yaeindr], A B vk F 5
d7], A& e uAgE v dr], g Ee uA S oA udr], e A% ke vAEE AdES
gd7], At sAlE A& Es A SE d2udr], A B vk derndr], Ag BE v
EgjobAdr], A% = WXk Aol esdr], g e v EE dE5d7], A% £ v A" wlzstol
Oiﬂ‘éﬂ A& e HAgE JdEEr], A% Ee v ojvvx([1,2-a]lv e Hd], A& E= B X
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o, adE $E, 2EE FES E 5 vk oldlel, BFVIR/A, FEIE/AE, HadE/e ®
b /F SR AR oAtk £FRES FAE 10 U 200m 7 vk sk,

#7) L 24 BBEES Eol7] AL st olge] AT mEAAL 106 olge] FFAEL A
2ol whgAstt, AT AEAFE wFHsAE 59 /m olstelt. AFe] FAL 1omm A Lm, Bt
A S 10 A 400m olth. oleld AT shehA GFARCD), BLH ARZHED) o 35
¥ oEE 2EYNS ool A% AT ARS won FHst] ART 5 Utk

h=]

T 2 Wge] Ao AHgelA B Wy fU)AARFLEAE EEe] AHEE W, ¥XE HA¥eEd EE, A
TTY B, #3F B4, 2339 32E 24, ARFpE 24, @ AAFY ELo] A Ao fU1E50
A dEoZ ARSHAY B B By fU]AALFARE stEy AYgHo R yasie] ALgE 4 9l
A T =EAEA N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1-naphthyl)-N,N" -

Zel-4 4'-t]oju|x=nHd, NNNN-HEe-p-E8-4 4'-tJopn=t]Fd, NNNN-v|Eg#dd-4, 4 -t]o}n

Hdd, Z9(101)1,10,15,20-H E&} d-21H,23H- 29 ¢ 57 22 X3 ™ (porphyrin)SFHE F=4, T3 E&

S el i 3aFoll & Z= S3AlL 1,1-¥] 2= 4-t-p-FH o =d DA 2 I

NN N-Eg(p-E)oll, 4, 4', 4'-E2[N-3-WEHd)-N-ddopr| =] Egjddolnla} 2 Egjololyl

TA, N-HdzkERE B EEudstEnEd e JtEbE fEA, Fad 3

T ZgRAold FEA, REWMAE oful fuA, dolulagWlA fEA, WIS Agoluy ~EY ol
3

serge) fuA, ¥ T 58 5 5 9

diphenylbenzidine(NPD), N,N'-tJd<d-N,N'-t](3-w€#d)-4,4'-t]o}u] =n]H D (TPD), N,N'-tJ#d<d-N,N'-tJr}

I
ilu}
fru
>
S
i
-
o
e
ilu}
ft
>
o
rc

AA 44 2" ZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Algs, 2,5-Ujo}d A&

o

A (PyPySPyPy), HZF 2. gvo]E]= 3}E&(PF-6P), Octasubstituted cyclooctatetraene 3+g&(C0Ts)= &

B oagel fAARgAG doN, A4 FAF, A% $EF, 4T £43F L 4T FYES WIS 99
29 S} ol FRE FRIE WY FOR FYAAY, EE T 438, JolF FH HYTS I
=gl zow T4 4 Y

AR EA dE B9 53 FFAR, FEFSUA, deolA MA, 7] Addely B FF 248 A
F . FARoEE, JhEA SEE, ¥2ASAo|=A] SbE, JhEAl E2dSAel= ShehE,
bis((3,5-difluoro—4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluninum(Algs), <FER, dAGEAN, I, 4, A, 32, FEA F FAUIEn 22 ZEol2n}
g 3E, APEE S Fe SEuAdd S5HE, 1,4-v]2 -ddagE)eAl, 1,4-v2U-mE 2 E) Al
1,4-¥2=4-v -5~ d-2-SAE ) AAl,  1,4-9]2=(6-ad-2- A2 )Al, 2,5-0] 2= (5-t-F-E-2-Hl = S A}
Z)rtel e, 1,4-t)sd-1,3-Fetrjel, 1,6-t19d-1,3,5-3AEE] A, 1,1,4,4-H B} d-1,3-F-Er] <l 2
Aol Ao, §2 FEAS FE5AA, Febd A4 tajolwmdgdlm] g A tAol v
drpole vk A, Zefrel M, SawlzctEdAl A, I M, JtER Y s, dEd g,
Ly

MoFEA, 232 SHE, SATCE BEE 5§ 5 Ak

=
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ftlo
l

N

3

)

m\l

Jo am o mhy

ol

oayo] {7] BL &AxkE FAse 4 2 WY T, 2% 3% ke AxEd 2 X" YHS 5o
weto g FAAAZIAY, 7 Sl AHEHE ARE ol&ste] Axd 5 Ak olE A5 Al deiA =
SHEE A glow, Are] 54 wel AuA A8 o doy, B 2mm WA 5,000me] el A7

B oo nE f71AAgAAE HREe A% A oate] g4d & glonw whl ¥4 FHo| 7t
Aat, BE(pin hole)o] 79 gl #AF vlboz golapl A& & A 4ol Ak
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[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

SIH=31 10-2014-0000611

4-bromo-di(dibenzol[b,d]thiophene (10g, 0.027mol, sigma aldrich), 2-bromobenzenethiol(6.1g, 0.032mol,
sigma aldrich), NaOH (1.3g, 0.032mol, sigma aldrich)ol EtOH 100ml 2L 4A)7F oA A4 slolA 73R

of, ke EEES YA T OES wke g v Hubste] & 3 29 A Al (n-Hexane:methylene
7

=
chloride)slte] S7HA] 1-18 11.8g(5& 92%) 5319
LC/MS: m/z=477[ (M+1) ]

(2) Az 1-2: F1kA] 1-2 314

1-2
=74 1-1(10g, 0.021mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.5g, 0.042mol, sigma
aldrich)el methylene chloride 100ml 2L ARl 24A12F wwtelic), ¥hg E3ES WA § 25
< gujE wE Hrtstel 2% & ZY AA(n-Hexane:methylene chloride)dte] =744 1-28 9.4g(5F8& 94%)

FEan
LC/MS: m/z=475[ (M+1) ]

(3) AFx 1-3: F7HA] 1-3 §A

; Q0
s ‘ S - BF/Q/B(OHJE - > O S
o OO

1-2 1-3

S 7HA 1-2(10g, 0.021mol), 4-bromophenylboronic acid(4.2g, 0.021mol, sigma aldrich),
tetrakis(triphenylphosphine)palladium(0)(0.72 g, 0.00063 mol,sigma aldrich), P(t-Bu)3(0.22g,
0.0011mol, sigma aldrich), sodium carbonate (8.9g, 0.084mol,sigma aldrich)ol Toluene 200m1=S Y il 80T
ol A 2A17F WHkSIQITE. WHE EFES WA ES v &lE wE AUksle & % A4 AA(n-

Hexane:methylene chloride)3ste] 3HAl 1-32 10.4g(55 90%) F~53FATt.



[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

SIH=31 10-2014-0000611

LC/MS: m/z=551[ (M+1) ]

(4) Azxd 1-4: 3= 1 A

BEr N
[ ™1 > llii
N__N - . S
O~

XA 1-3  (10g, 0.018mol), 2-bromo—4,6-diphenyl-1,3,5-triazine (5.6g, 0.018mol,sigma aldrich),
Copper (I1) (0.57 g, 0.009 mol,sigma aldrich), Potassium fluoride (1 g, 0.018mol,sigma aldrich)®} DMSO
300mlS @il 130ColA myrete] whS-AZTH mﬁiiLTLW%} Z%?ELﬁl%%&ﬂ?mqﬂﬂm—

Hexane @ methylene chloride)dle] 33E 1& 8.8g(5& 69%) 5313t

H-NMR(200MHz, CDCl;): & ppm 1H(8.41/D, 7.58/M, 8.20/D) 2H(7.41/M, 7.25/D, 7.85/D, 7.52/M, 7.98/D,
7.50/M, 8.45/D) 4H(8.28/D, 7.51/M)

LC/MS: m/z=703[ (M+1) ]

Aol 20 3§tE 2 §HAd

Re

S

O

1-3

=24 1-3 (10g, 0.018mol), 2-bromo-l-phenyl-1H-benzol[d]imidazole (4.9g, 0.018mol,sigma aldrich),
Copper (IT) (0.57 g, 0.009 mol) Potassium fluoride (1 g, 0.018mol)3} DMSO 300mlS ¥ 130CoNA Lt
ke whgettk. WbS TR YAste FHTE 9a 53] 2§ AAl(n-Hexane : methylene chloride)3d}ho]

SHHE 28 8.8g(5 & 74% T:o}%iﬂ‘r.
H-NMR(200MHz, CDCl;): & ppm 1H(8.41/D, 8.20/D, 7.45/M, 8.56/D, 7.59/D) 2H(7.22/M, 7.50/D, 7.50/M,
7.25/D, 7.85/D, 8.45/D, 7.52/M, 7.98/D) 3H(7.58/\)

LC/NS: m/z=664[ (M+1)']
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[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0129]
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Aol 30 3hgtE 3 §HAd

O L
5 +

=34 1-3 (10g, 0.018mol), N-bromo-N-phenyldibenzolb,d]thiophene-4-amine (6.4g, 0.018mol, sigma
aldrich), Copper(II) (0.57g, 0.009mol), Potassium fluoride (lg, 0.018mol)Z} DMSO 300mlE Ear 130Tl
A kst WgAIZ Y, WS TR $ WSt SHFE 91 FE3t9 29 HAl(n-Hexane @ methylene
chloride)ste] 3}&E 32 8.8g (& 66%) F53}3ic}.

H-NMR(200MHz, CDCls): & ppm 1H(8.41/D, 7.58/M, 8.20/D, 6.81/M, 7.27/M, 6.86/D, 7.81/D) 2H(6.69/D,
7.54/D, 6.63/D, 7.20/M) 3H(7.50/M, 7.52/M, 7.98/D, 8.45/D)

LC/MS: m/z=745[ (M+1)+]

Al 40 3§tE 4 §HAd

=24 1-3 (10g, 0.018mol), 1-bromo-1l-phenyl-dipyrrolidine-6,7-dihydrothiophene(5.7g, 0.018mol),
Copper (I1) (0.57g, 0.009mol), Potassium fluoride (1 g, 0.018mol)3} DMSO 300ml1E il 130TCoA LHks}o]
HEEAIZH Y, de T8 T W48t SR8 Yl 2319 2 AAl(n-Hexane : methylene chloride)dte] 3}
4] 1A-100% 8.8g(F%& 69%) 53t}

H-NMR(200MHz, CDCls): & ppm 1H(8.41/D, 8.20/D, 7.45/M) 2H (6.19/D, 7.26/D, 7.68/D, 7.79/D, 7.50/D,
7.50/M, 8.45/D, 7.52/M, 7.98/D) 3H (7.58/M)

LC/NS: m/z=708[ (M+1)']
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[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]
[0137]

[0138]

[0139]

SIH=31 10-2014-0000611

Aol 5: #gte 5 A

SNV

=24 1-3(10g, 0.018mol), N-bromo-N-(dibenzolb,d]thiophene-4-yl)dibenzolb,d]thiophen-4-amine (8.3g,
0.018mol, sigma aldrich), Copper(II) (0.57 g, 0.009 mol), Potassium fluoride (1 g, 0.018mol)Z} DMSO
300mlE €aL 130TColAl mykste] RESAIAT, ¥bE T8 5 %7%}04 THTE ¥ FE3t9 2 AA(n-
Hexane : methylene chloride)dls] 3}&& 55 8.8g(& 57%) 53} t}.

H-NMR(200MHz, CDCls): & ppm 1H(8.41/D, 7.58/M, 8.20/D) 2H(6.69/D, 7.54/D, 6.86/D, 7.27/M, 7.81/D)

4H(7.52/M, 8.45/D, 7.50/M, 7.98/D)

LC/NS: m/z=851[ (M+1)']

Aol 6: 3gte 8 A

XA 1-3 (10g, 0.018mol), 1-bromo-2,3,4,5,6-penta-deuterium-benzene(2.9, 0.018mol, sigma aldrich),

Copper (I11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)} DMSO 300mlS 2il 130TColA mukate] wk

37\]7:‘1:} S 5 T YZsle] SHFE @ =59 2 A A (n-Hexane : methylene chloride)dte] 3}t
B 8% 8.8g(F& 880 F53kqltt.

H-NMR(200MHz, CDCl;): & ppm 1H(8.41/D, 7.58/M, 8.20/D) 2H(7.98/D, 7.50/M, 7.52/M, 8.45/D) 4H(7.25/D)

LC/NS: m/z=553[ (M+1) ]
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[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

SIH=31 10-2014-0000611

AAlel 7: Bgte 9 A

=24 1-3(10g, 0.018mol), 2-bromopyridol[2,3-f][1,7]phenanthroline (5.6g, 0.018mol, sigma aldrich),
Copper (11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)®} DMSO 300mlS Ei1 130ColA nluksle] wk
SAAY. g TR T Y4 TRTE Yil =519 23 A Al(n-Hexane : methylene chloride)dte] &3t

2 95 8.8z(5& 70%) F58kit.
H-NMR(200MHz, CDCls): & ppm 1H(8.41/D. 7.58/M. 8.20/D. 8.10/D. 7.35/D) 2H(8.38/D. 7.58/M. 8.83/D.
7.28/D, 8.81/D, 7.98/D, 7.50/M, 7.52/M, 8.45/D)

LC/MS: m/z=702[ (M+1)']

Al 8: s§he 15 §HAd

%,

=+ — | e
s Br—NMN N
O~
1-3 15

XA 1-3(10g, 0.018mol), 4-bromo-3,5-diphenyl-4H-1,2,4-triazole(5.4g, 0.018mol, sigma aldrich),
Copper (I11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)} DMSO 300mlS 2iL 130TColA mukato] wk
SAZAT. WS 8 T YZbsle] FF4E Ya &8 28 A A (n-Hexane : methylene chloride)3dle] 3}t
& 155 8.8g(F& 71%) F53I3ith.
H-NMR(200MHz, CDCls): & ppm 1H(8.41/D, 7.58/M, 8.20/D) 2H(7.41/M, 7.68/D, 7.79/D, 7.98/D, 7.50/M,
7.52/M, 8.45/D) 4H(7.51/M, 8.28/D)

LC/MS: m/z=691[ (M+1) ]
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[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

SIH=31 10-2014-0000611

Al 9: s§he 21 §HAd

O 0 )
O Ce

XAl 1-3(10g, 0.018mol), 9-bromo-9H-carbazole(4.4g, 0.018mol, sigma aldrich), Copper(11)(0.57g,
0.009mol), Potassium fluoride(lg, 0.018mol)¥} DMSO 300mlS ¥l 130ColA] uWH3}o] HP*CL/\]?&E}

2 & yztste] EFH5E Y F%81o] 28 A (n-Hexane : methylene chloride)ste] #3HE 21 8.8g(F
& 77%) FEIAT.

H-NMR(200MHz, CDCl3): & ppm 1H(8.41/D, 7.58/M, 8.20/D, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 8.55/D,
7.25/M, 7.33/M, 7.94/D) 2H(7.79/D, 7.68/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D)

LC/MS: m/z=637[ (M+1) ]

Aol 100 sHetE 41 A

(1) Az 10-1: =7+ 41-1 3HA

= )
; &
S+ O_' 85

41-1

4-bromo-di(dibenzol[b,d]thiophene)(10g, 0.027mol), aniline(3.0g, 0.032 mol, sigma aldrich), NaOH(1.3g,
0.032mol)ell EtOHS 100mlZ @I 4AI17F o] HA sloA SFau. vk £35S Yzhi 7l & B8 9k
Lo = Hrlsle] =% ¥ 2 AA|(n-Hexane:methylene chloride)ste] S7HA] 41-18 9.4g(5& 91%)
S =

LC/MS: m/z=381[ (M+1)']

(2) Az 10-2: FHA 41-2 A4

411

41-2

=74 41-1(8g, 0.021mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.5g, 0.042mol)°l methylene
chloride 96mlE Wi FEolA 2447t Wukslolth, whe ERERS WA F B2 w3 SuP wE A7
o] & % 74 AAl(n-Hexane:methylene chloride)dte] F3HA] 41-25 7.1 g(5& 89%) +53F3itt.

LC/MS: m/z=379[ (M+1) ]
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[0164]

[0165]
[0166]

[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

SIH=31 10-2014-0000611

(3) AF 10-3: =z+A 41-3 A

O ¥
Ly O — It{}
O s

41-3

F A 41-2(8g, 0.021mol), 1-bromo-4-iodobenzene(5.9g, 0.021mol, sigma aldrich),
tetrakis(triphenylphosphine)palladium(0)(0.72g, 0.00063mol), P(t-Bu)3 (0.22g, 0.001lmol), sodium
carbonate(8.9g, 0.084mol)l Toluene 160mlE Wil 80TColA 2413t wubatic), whg E3ES WY7hA7l &
& W gujEF wE Hulbsle] 5 & Z- A A (n-Hexane:methylene chloride)dle] &3+ 41-32 10.1g
(& 90%) 53ttt

LC/NS: m/z=534[ (M+1) ]

(4) Az 10-4: 33+E 41 A

e e

4

XA 41-3(9.6g, 0.018mol), 2-bromo—4,6-diphenyl-1,3,5-triazine(5.6g, 0.018mol), Copper(I11)(0.57g,
0.009mol), Potassium fluoride(lg, 0.018mol)T} DMSO 288ml& 21 130°ColA mwkale] wrSA AT, w-s &
2 & yztste] EFH5E Y F%81o] 28 A (n-Hexane : methylene chloride)ste] #3E 41S 8.6g(F
& 70%) TS5

H-NMR(200MHz, CDCls): & ppm 1H (8.55/D, 7.25/M, 7.33/M, 7.94/D) 2H(8.45/D, 7.52/M, 7.50/M, 7.98/D,
7.41/M, 7.68/D, 7.79/D) 4H(7.51/M, 8.28/D)

LC/MS: m/z=686[ (M+1)+]
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[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

[0179]
[0180]

[0181]

[0182]

SIH=3] 10-2014-0000611

Ao 11: 3HekE 60 §HAd

o) e

AL e L
N Br -
O s

41-3

Z7b4 41-3(9.6g, 0.018mol), 6-bromo-2,3-diphenylquinoxaline(6.5g, 0.018mol, sigma aldrich),
Copper (I11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)3} DMSO 288mlS il 130CollA nwtsle] Wk
SARY. e TR F A de] FHRFE ¥ FEse] 2% A (nHexane © methylene chloride)dte] 3}
2 60S 8.6g (& 65%) 5313},

H-NMR(200MHz, CDCly): & ppm 1H(8.55/D, 7.25/M, 7.33/M, 7.94/D, 8.30/S, 7.90/D, 7.73/D) 2H(7.41/M,
7.79/D, 7.68/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D) 4H(7.47/D, 7.51/))

LC/MS: m/z=735[ (M+1) ]

A 12: 315HE 61 §A

S7HA] 41-3(9.6g, 0.018mol), 9H-indolo[2,3-f]1[1,10]phenanthroline (4.8g, 0.018mol, sigma aldrich),
Copper (IT (0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)} DMSO 288ml1<= @il 130CoA nHksie] HE
SAFHG. Wb T8 T U7 gt SFTE Wil 2% 2 YAl (n-Hexane : methylene chloride)dle] 3}
= 61 8.6g(5F 66%) 5331,
H-NMR(200MHz, CDCls): & ppm 2H(8.45/D, 7.52/M, 7.50/M, 7.98/D, 8.83/D, 8.38/M, 7.58/D, 7.94/D,
7.33/M, 7.25/M, 8.55/D) 4H(7.62/D)

LC/NS: m/z=722[ (M+1)']
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[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

SIH=31 10-2014-0000611

Ao 13: 3HetE 62 §HAd

QU

ZZHA] 41-3(9.6g, 0.018mol), 5-bromo-2,3,7-triphenylthienol3,4-blpyrazine (8.0g, 0.018mol, sigma
aldrich), Copper(I11)(0.57g, 0.009mol), Potassium fluoride (1lg, 0.018mol)¥} DMSO 288ml& YW i 130°CelA
wHkste] g AIF T, HhE FE & W7 ‘3}04 THTE 932 FE3t9 ZH AHA(n-Hexane '@ methylene
chloride)dte] 3}3HE 62 8.6g(F8 58%) F53+3tt.

H-NMR(200MHz, CDCls): & ppm 1H(8.55/D, 7.25/M, 7.33/M, 7.94) 2H(7.68/D, 8.45/D, 7.52/M, 7.50/M,
7.98/D) 3H(7.41/M) 4H(7.79/D, 7.47/D) 6H(7.51/M)

LC/NS: m/z=817[ (M+1) ]

A 14: 3SHE 39 $HA

(1) Az 14-1: =7HA 39-1 344

L

Qﬁ
YT

3941

N1,N3-diphenyldibenzol[b,d]thiophene-1,3-diamine(9.9g, 0.027mol, sigma aldrich), DDQ(2,3-dichloro-5,6-
dicyano-1,4-benzoquinone, 12.2 g, 0.054 mol)°l methylene chlorided 100ml YWil Ao A 24A17F wHbe}S]

=
o Wb EERES YA ¥ BSOS &EH‘“* W #Hrkete] & § 2™ QA (n-Hexane methylene

chloride)ste] F7HAl 39-12 9.2g(5& 98%) 53R},

LC/NS: m/z=362[ (W+1)']
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[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

[0204]

[0205]

SIH=31 10-2014-0000611

(2) Az 14-2: 3}5+E 39 314

HN liilﬂ
s g

=743 39-1(9.9g, 0.027mol), bromobenzene(8.8g, 0.056mol, sigma aldrich), Sodium tert-Butoxide(5.3g,
0.056mol, sigma aldrich), Pd2(dba)3(0.98g, 0.00108mol, sigma aldrich), P(t-Bu)3(0.43g, 0.00216mol,
sigma aldrich)oll EF<& 100ml P 4A|7F o] A& el &7 atlvh. ¥h8 EdES I ¥ &85
uks gufsk wkE Hrlsle] & & 29 AA|(n-Hexane:methylene chloride)dte] 3}8t&E 395 11.6g(+&
83%) T3St

H-NMR(200MHz, CDCl3): & ppm 1H(7.50/M, 8.45/D, 7.52/M, 7.98/D) 2H(8.55/D, 7.25/M, 7.33/M, 7.94/D,

3941

7.45/M) 4H(7.50/D, 7.58/M)

LC/NMS: m/z=514[ (M+1) ]

AAle 15: 3I3HE 40 34

(1) Az 15-1: =7+ 40-1 34

5? o g
& T RY

40-1
N2 ,N4-diphenyl-9H-carbazole-2,4-diamine(10g, 0.029mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone,
13.1g, 0.058mol)el methylene chlorideS 100ml @il A-LoA] 24A17F wekelglc). ¥k 328 WZHA|7

T B we guis wkE Hrlksie] F& $ Ze] A A (n-Hexane:methylene chloride)ste] F7HAl 40-1%

9.5g(5& 95%) F=38tglt).
LC/NS: m/z=345[ (M+1)']

(2) Az 15-2: 3}5tE 40 34

pe
T~ OO —
Sl

40-1

=7HA] 40-1(10g, 0.029mol), bromobenzene(13.6g, 0.087mol), Sodium tert-Butoxide(1l.1lg, 0.116mol),
Pd2(dba)3(1.09g, 0.0012mol), P(t-Bu)3(0.43g, 0.0024mol)ol] EF<l 100mlE 2L 4A)17F o] AL shollA 3

ot e EFES WA F ES S §uF wE Hrlete 5 % 249 A Al (n-Hexane 'methylene
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[0206]

[0207]
[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

SIH=31 10-2014-0000611

chloride)sle] 3}3E 40 13.9g(5& 84%) F5319T).

H-NMR(200MHz, CDCls): & ppm 3H(7.45/M, 7.25/M, 7.94/D, 7.33/M, 8.55/D) 6H(7.50/D, 7.58/M)

LC/NS: m/z=573[ (M+1)']

Ao 16: 3HetE 8094

(1) AF 16-1: =34 80-1 A

Br

80-1

7-(2-bromophenylthio)-12H-benzo[d]fluoreno[2,1-b]thiophene(10g, 0.021mol, sigma aldrich), DDQ(2,3-
dichloro-5,6-dicyano-1,4-benzoquinone, 9.5g, 0.042mol)°l| methylene chloride 100mlE Eil 2ol A 244
ZF adslty, Bhg ERES WA 3 BES Og &uE 9 #Hubsle] &2 o Z2E GA(n-

Hexane:methylene chloride)dte] S-7HAl 80-1= 6.3g(55 66%) +53AT).

LC/NS: m/z=458[ (M+1)']

(2) Az 16-2: 3}5+E 80 34

80

=7+ 80-1(6.3g, 0.013mol), 4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenylboronic acid(5.5g, 0.016mol,
sigma aldrich), Copper(II1)(0.57g, 0.009 mol), Potassium fluorideO(lg, 0.018mol)¥} DMSO 200mlE YL
130CollA uwkete] HESAFHT, ¥bS TR F W7 slo] TRTE ¥ FE39 29 A Al(n-Hexane
methylene chloride)3dte] 33HE 80 5g(F=& 56%) F=53F3itt.

H-NMR(200MHz, CDCls): & ppm 1H(8.41/D, 7.58/M, 8.20/D, 8.09/D, 7.44/M, 7.24/M, 7.61/D, 8.45/D,
7.52/M, 7.50/M, 7.98/D) 2H(7.41/M, 7.25/D, 7.85/D) 4H(8.28/D, 7.51/M)

LC/MS: m/z=686[ (M+1)+]

Aol 17: spetE 81 A
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[0219]

[0220]
[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

SIH=31 10-2014-0000611

(D) AFd 17-1: =344 81-1 A

O
el

4-benzyl-2-bromo-9H-f luorene(10g, 0.030mol, sigma  aldrich), DDQ(2,3~-dichloro-5,6-dicyano-1,4-
benzoquinone)(13.6g, 0.060mol)ell methylene chloride 100ml 2L AFL-o A 24417F wwlkatich, wke E3&

S YA 3 BS uke s wrE Hulsle] 3% % 28 AA|(n-Hexane:methylene chloride)sle] =714

81-1% 9.0g(5& 90%) S~E538+%T}.

LC/MS: m/z=334[ (M+1)']

(2) Az 17-2: Z3HA] 81-2 A

Br

+ —_—

Z=7+A 81-1(9g, 0.027mol), 2-bromobenzenethiol(6.1g, 0.032mol, sigma aldrich), NaOH(1.3g, 0.032mol)el
EtOH 100mIE Yal 4A1ZF o] A4 slolA 3iFslgit. Whg E3E88 YZ4A7 & ES s &% U A

7Vsle] & & Z9] AA(n-Hexane:methylene chloride)dle] F3HA] 81-28 9.2g(5& 77%) 5383 t}.
LC/MS: m/z=442[ (W+1) ']

(3) A x| 17-3: ZzHA 81-3 A

81-3

A 81-2(9.2g, 0.020mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.1g, 0.040mol, sigma
aldrich)oll methylene chloride 100ml1ES 21 AF2oA 24A7F wybslgc}, ¥k ZES WzZA 7 & ES5

%
H
wke g wE Hrlsle] F& & Z9] A A (n-Hexane:methylene chloride)ste] F3+A| 81-3% 7.1g(+%&
81%) =31t

LC/NS: m/z=440[ (W+1)']
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[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

SIH=31 10-2014-0000611

(4) Az 17-4: 3}5+E 81 34

N—
+ {HOhB—{i:}%—Q N —
N

oY

N=
DaWaw.

81

s

ZZHA] 81-3 (7.1g, 0.016mol), 4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenylboronic acid (5.6g, 0.018mol)
Copper (I1) (0.57g, 0.009mol, sigma aldrich), Potassium fluoride(lg, 0.018mol, sigma aldrich)®} DMSO
300ml& Wil 130TCelA uwykste] whgAZT. vhg T8 § W78t SRTE 931 FE39 29 ZAn-
Hexane : methylene chloride)3dte] 33&E 818 8.8g(5& 82%) FS3k3irt.

H-NMR(200MHz, CDCls): & ppm 1H (8.41/D, 7.58/M, 8.20/D) 2H(7.25/D, 7.85/D, 7.41/M, 4.12/S, 8.09/D,
7.44/M, 7.24/M, 7.61/D) 4H(8.28/D, 7.51/M)

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

Aol 18: 3HetE 82 A

(1) AFe 18-1: =z+A] 82-1 A

82-1

2-bromo4(phenylthio)dibenzo[b,d]thiophene(10g,0.027mol,sigmaaldrich), DDQ(2,3~-dichloro-5,6-dicyano—
1,4-benzoquinone)(12.3g, 0.054mol)°l] methylene chloride 100mlE Y i AF-2oA] 24A)7F keI, HEE-
FES YA T ES 93 &0 v HUtete] & $ 23 A Al(n-Hexane 'methylene chloride)sto]

ot
A 82-12 9.0g(F& 90%) 583

LC/NS: m/2372[ (1)
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

SIH=3i 10-2014-0000611

(2) AF 18-2: =z1A] 82-2 A

82-1 82-2

Z=7+A) 82-1(9g, 0.024mol), 2-bromobenzenethiol(5.4g, 0.028mol), NaOH (1.1g, 0.028mol)el] EtOH 100ml gL
A ZE o] A& Sl A EFeTE. RS EEES WA & 28 9hs fvE THE HUtet FE & Z2H

A (n-Hexane :methylene chloride)slte] S3HAl 82-25 9.2¢(5& 80%) F53F3tt.

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

(3) Axe] 18-3: =z+A] 82-3 A

82-3

=74 82-2(9.2g, 0.020mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.1g, 0.040mol, sigma
aldrich)el methylene chloride 100mlE il AF2olA 24A13F Wtk w-$ 2388 J4A7 & 25

gkS gk kg #Hrletel 2% & ZY AA|(n-Hexane:methylene chloride)ste] ZF7HA] 82-3% 7.1g(+&

79%) 53T
LC/MS: m/z=476[ (M+1) ]

(4) Az 18-4: 3}3+E 82 1A

P

g2

=7rA 82-3(7.1g, 0.015mol), 4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenylboronic acid (5.6g, 0.018mol),
Copper (I1) (0.57 g, 0.009 mol,sigma aldrich), Potassium fluoride (1 g, 0.018mol,sigma aldrich)®} DMSO
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[0252]

[0253]

[0254]
[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

SIMS31 10-2014-0000611
300mlS ¥ 130CelA mutste] HESAIALH, wbE F3 F W7 gl TR/RSE Ya FES] 27 AA(n-
Hexane : methylene chloride)dle] 3}gE 825 8.8z(& 82%) 53 tt.

H-NMR(200MHz, CDCl3;): & ppm 1H(8.45/D, 7.52/M, 7.50/M, 7.98/D, 8.20/D, 7.58/M, 8.41/D, 3.57/D,
3.70/D) 2H(7.41/M, 7.85/D, 7.25/D, 5.80/M, 5.90/M) 4H(8.28/D, 7.51/M)

LC/MS: m/z=706[ (M+1)+]

ool AAjeola o]z ofol= ofgfiel T},

NPB: N,N'-Bis(naphthalen—1-y1)-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 Y 1 BRHE 1S Wy Fo] SAE ASE 3o frI A FAA AZ

IT02 Z¥¥ 27| 9o NPBE S&3le] 120mme] AI34455S dAsd o, oo Ir(ppy);s THER
3to] BIgtE 19 ZHEEE 0. lmn/sec, Ir(ppy); =HELEE 0.

0
HEE Ir(ppy)sye =33t oS ol 2ds<S 30mm F7A=2 F4dsk3l

1 3 =
o ¥4, 1 Sl AquE Z"Lo}oﬂ 40mme] ARFEEETS AR, 2 9o &3
o] Hx -3

of AAFUSTS FAIGT. AAFUS Aol &Fm
w, Z} EFo &L= G752, 3E 1, NPB, Algs, Balgs= 0.1 nm/sec, &3}2]HF2 0.01 nm/sec,
=
=

A A e 2 WA 13

sate 1 oialel 3] ® 1ol ZIAE FFARE ARG A Adstae 2AdAe 13 F9d o 24
AAel 2 WA 139 {I1AALGLAE Az
2AE| e 1

271 3gHE 1 thal (4,4-N,N-dicarbazole)biphenyl (CBP) S WA & AFR3 AL ALslals AxAA o 1
W FAE o R Azpnjale] 19 {7 AA L FAAE A ZEST.

ojst, 7] ARl 1 WA 133 axpulate] 1o we} Az {71 AEFaAte] 548 vagk A
7] & 1ol YEhd

i
ol
ol

F 1
TE 1 = T-& V) Ll oy ARAZE CIE_(x,y)
(at_1000cd/m) (cd/A)
2AA 1 33E 1 4.1 40 0.31, 0.62
A 2 3EE 2 4.3 72 0.30, 0.60
A A 3 3stE 3 4.2 68 0.32, 0.65
A A 4 3EE 4 3.9 50 0.33, 0.60
A 5 3138 5 4.0 51 0.33, 0.61
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[0270]

[0271]

[0272]

SIH=31 10-2014-0000611

A Al 6 33 E 8 4.5 65 0.32, 0.63
A Ao 7 3E 9 4.2 50 0.33, 0.62
2AA A 8 3}3E 15 4.2 46 0.30, 0.64
A Ao 9 3 E 41 3.9 68 0.30, 0.66
A AL 10 3= 60 4.4 53 0.33, 0.63
A A A 11 3}3E 61 4.1 69 0.32, 0.62
A A ] 12 3}3E 80 4.3 56 0.31, 0.63
A A 13 3135 82 4.0 65 0.32, 0.62
A H] o] 1 CBP 6.5 19 0.30, 0.63
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