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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], ofr], C1 WA €30 o7, Y

W=l €30 LAAL7], €3 WA €30 AEZL7], mlwﬂmoﬂﬂ 4 ,
2 €30 ElE o}=7], C1 WA €20 LFFA7], €1 WA (10 EfZF 32%271 EE Aleher|R X3 s
o m| ghr},

w A XEE 27, S| =2A]7], ofulx7], C1 WX €30 o}¥l~7], €3 WA €30 AL~7], C1 WA €30 &
Z17], C1 WA €30 427, €3 WA €30 AZF=d2A7], €6 WA €30 o}A7], C1 WA 20 L=A7], 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 €30 ¢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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on

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)
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Ulo
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il
32
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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}
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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
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[0100]
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[0104]

[0105]

[0106]

[0107]
[0108]

SE5451 10-1521790

Aol ohrt.

A 1 sHekE 1§

(1) Az 1-1: kA 1-1 §A4

-t
ascaline
S Br

4-bromo-di(dibenzo[b,d]thiophene (10g, 0.027mol, sigma aldrich), 2-bromobenzenethiol(6.1lg, 0.032mol,
sigma aldrich), NaOH (1.3g, 0.032mol, sigma aldrich)ol EtOH 100ml ¥ 4A|7F o] HA 3lolA 73
o, Bk E3ES WAAZ F ES uks & wE HUbelel & 72 A (n-Hexane'methylene

%E = [e)
chloride)dls] F3HAl 1-18 11.8g(5& 92%) F53F3it).

LC/NS: m/z=477[ (M+1)']

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

s

S

o S

1-1 1-2

=704 1-1(10g, 0.021mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9
aldrich)ol methylene chloride 100ml @il AF2o|A 24A17F wwbslgct. wbe- £35S WA 7l & ES

2
gk wE Hrlsle] & &zl A A (n-Hexane:methylene chloride)dle] E7HA 1-25 9.4g(5& 94%)

LC/NS: m/z=475[ (M+1)']

(3) Alzd 1-3: F3kA 1-3 34

oY O 0
Q O o BFQB(OH}E - . S

1-2 1-3

ZZHA 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)el Toluene 200mlS ¥il 80T
o A 2AIzF wukelgit). wkhE E£FES WAAZ § ES g 8uF vE 3Hvtete & 2§ AA(n-

Hexane:methylene chloride)dte]d FT3FAl 1-3& 10.4g(5S 90%) =53+ T).
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]
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LC/NS: m/z=551[ (M+1)']

(4) Azel 1-4: 313= 1 FA

Q O Bf\l/j/@_‘
S9N ate

1-3

2/|Z

=%

Z7r4 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)3} DMSO
300mlS 9 130CeA] wykste] RESAIZTE. ¥ES T2 & WSt FTHRTE 93 FEFste 2y A (n-
Hexane : methylene chloride)dle] &}3E 1S 8.8g(F% 69%) G533,

H-NMR(200MHz, CDCls): & 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/NMS: m/z=703[ (M+1) ]

A 2: sHetE 2 §HA

S

e

1-3

Z7r4 1-3 (10g, 0.018mol), 2-bromo-l1-phenyl-1H-benzold]imidazole (4.9g, 0.018mol,sigma aldrich),
Copper (I1) (0.57 g, 0.009 mol), Potassium fluoride (1 g, 0.018mol)¥} DMSO 300mlS ¥ iz 130TCollA xlyk
3tod H}gﬂ‘?} s T8 & Yty SHRTE ¥ F539 Z9 A (n-Hexane : methylene chloride)dt]
SHeHE 25 8.8g(+F ETM% =g}

H-NMR(200MHz, CDCls): & 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/M)

LC/MS: m/z=664] (M+1)']
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
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=37k 1-3 (10g, 0.018mol), N-bromo-N-phenyldibenzol[b,d]thiophene-4-amine (6.4g, 0.018mol, sigma
aldrich), Copper(I11) (0.57g, 0.009mol), Potassium fluoride (lg, 0.018mol)¥} DMSO 300mlES ¥ i 130Tl
A kst WS AIATE ¥ T8 F W4sld SRS Yu FESte] 79 AAl(n-Hexane : methylene
chloride)dto] 332 38 8.8z (& 66%) 53T}

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)+]

A 4: sHeEE 4 §HA

Z7r4 1-3 (10g, 0.018mol), 1-bromo-1l-phenyl-dipyrrolidine—6,7-dihydrothiophene(5.7g, 0.018mol),
Copper (11) (0.57g, 0.009mol), Potassium fluoride (1 g, 0.018mol)¥} DMSO 300mlE ¥ il 130ColA nyksle]

ARG wbg R 5 et SRS il &8kl 2§ A Al(n-Hexane : methylene chloride)dto] 3}
4 1A-100= 8.8g(& 69%) 533ltt.
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/MS: m/z=708[ (M+1) ]
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[0131]
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
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ZZH4 1-3(10g, 0.018mol), N-bromo-N-(dibenzolb,d]thiophene-4-y1)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)¥} DMSO
300mlE ¥il 130TColA matste] WhSAIATH W T8 F YZste] SHFE Y FE3t 29 AAl(n-
Hexane : methylene chloride)sle] 33tE 55 8.8g(5& 57%) 5313},

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)
AH(7.52/M, 8.45/D, 7.50/M, 7.98/D)

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

Z7r4 1-3 (10g, 0.018mol), 1-bromo-2,3,4,5,6-penta-deuterium-benzene(2.9, 0.018mol, sigma aldrich),
Copper (11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)¥} DMSO 300mlS @il 130°ColA nwkale]
SAAY. WS T8 F YA FRTE Wi &35t 2 AAl(n-Hexane : methylene chloride)ste] &gk

= 8% 8.8g(F& 88%) TSt

H-NMR(200MHz, CDCls): & 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/MS: m/2z=553[ (M+1)']
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
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sl

Br /N| e N
o

N\l

A 1-3(10g, 0.018mol), 2-bromopyrido[2,3-f]1[1,7]phenanthroline (5.6g, 0.018mol, sigma aldrich),
Copper (11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)3} DMSO 300ml<=S il 130TColA uwksle]
SAZT. W TR §F WAt SRFE YA FE6te Z2F GAl(n-Hexane © methylene chloride)ste] et
B 95 8.8z(5& 70%) F53I.

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)']

Ao 8: shebE 16 94

(¢
S O = Br—NMN \P}J

=N
s =N
N
O~
1-3 15

Z7H4 1-3(10g, 0.018mo 4-bromo-3,5-diphenyl-4H-1,2,4-triazole(5.4g, 0.018mol, sigma aldrich),
Copper (11)(0.57g, 0.009mo Potassium fluoride(lg, 0.018mol)¥} DMSO 300ml1S il 130ColA] nlwkale] wk
SAZRT. g T8 F B8t SRT4E 9 FE59] 29 AAl(n-Hexane : methylene chloride)dto] 343t

& 155 8.8g(5& 71%) F53+3ic).

D,
D,

H-NMR(200MHz, CDCl3): & 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, 8.23/D)

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

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
[0162]

[0163]
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A 9: sHSHE 21 3HA]

ZZHA 1-3(10g, 0.018mol), 9-bromo-9H-carbazole(4.4g, 0.018mol, sigma aldrich), Copper(I11)(0.57g,
0.009mol), Potassium fluoride(lg, 0.018mol)¥} DMSO 300ml<S Yl 130°ColA nwtsle] HFS-A AT HES &
g 3 JzZde] FH4E 9 55t Z9 AA|(n-Hexane : methylene chloride)sdte] 3g&E 218 8.8g(F
& 77%) 53T

H-NMR(200MHz, CDCls): & 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/NS: m/z=637[ (M+1)']

N/\]oﬂ 10: §},6LE' z;;jl/\g

(1) Ax4d 10-1: =24 41-1 A

)

. O
Q" O — M,
Br ©

41-1

4-bromo-di(dibenzo[b,d]thiophene)(10g, 0.027mol), aniline(3.0g, 0.032 mol, sigma aldrich), NaOH(1.3g,
owmmwﬂmm%1mm%—%g4ﬂﬂ°M}éi6PM1@%ﬂ%ﬂ-H%—%%&é %Qﬂﬂ?ﬂ%é%ﬁ
gk F Hrlsle] & & Zel A (n-Hexane:methylene chloride)sle] 74l 41-

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

(2) Alxzd 10-2: FA 41-2 FA

411

41-2

A 41-1(8g, 0.021mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.5g, 0.042mol)°l] methylene
chloride 96mlE Wil g2olA 24213F muksglct, whg E3tes WA & &S g &% s H7tst

o F& % %Ed A (n-Hexane :methylene chloride)dlo] F3HAl 41-25 7.1 g(5& 89%) F53F3ict.

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

[0165]
[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

SE5451 10-1521790

(3) Aol 10-3: Z7HA 41-3 A

R f o
s

ZZHA 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-Buw)3 (0.22g, 0.001lmol), sodium
carbonate(8.9g, 0.084mol)ell Toluene 160mlE HiL 80°ColA 2417+ mWralivt. whe EFES YZHA|7l &
55 WS gus wE Hulsle] F& & 7Y A Al(n-Hexane:methylene chloride)dle] =7HA] 41-3& 10.1g
(& 90%) 53kt

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

(4) Az 10-4: 33E 41 3A

S e

£

SN@P
=

41

Z7HA 41-3(9.6g, 0.018mol), 2-bromo—4,6-diphenyl-1,3,5-triazine(5.6g, 0.018mol), Copper(H)(O 57g,
0.009mol), Potassium fluoride(lg, 0.018mol)¥} DMSO 288mlE ¥ 1L 130TColAl uyksle] wH-SA]ZT). =
8 % YAsle =H45 Yal 335t 28 AA(n-Hexane : methylene chloride)dte] 3}3E 418 8. 6g(—r
& 70%) 53kt

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]

SE5451 10-1521790

Ao 11 3FebE 60 94

sNsy N
Br . BF‘QN; O —
s ®

41-3
S
9 O N O
] =3
e
e
60

Z7rA 41-3(9.6g, 0.018mol), 6-bromo-2,3-diphenylquinoxaline(6.5g, 0.018mol, sigma aldrich),
Copper (11)(0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)3} DMSO 288ml<S @il 130ColA uyksle] b
SAFT. g 5 F Y7 st FRFE Wil FE38k] 2§ AAl(n-Hexane © methylene chloride)ste] &}
FE 605 8.6g (& 65%) F53HAUATE.

N

H-NMR(200MHz, CDCl3): & 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/M)

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

Al 12: 3hgt= 61 9

=74 41-3(9.6g, 0.018mol), 9H-indolo[2,3-f1[1,10]phenanthroline (4.8g, 0.018mol, sigma aldrich),
Copper (IT (0.57g, 0.009mol), Potassium fluoride(lg, 0.018mol)¥} DMSO 288ml-S g 130Col|A xnwtste] ub
ARG, ¥ TR T Y4 st FRTE Wi FE35k] 23 Al (n-Hexane : methylene chloride)ste] 3}
SHE 612 8.6g(FS 66%) TS5},
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]

SE5451 10-1521790

Aol 13: ShebE 62 94

oW, >3

XAl 41-3(9.6g, 0.018mol), 5-bromo-2,3,7-triphenylthieno[3,4-blpyrazine (8.0g, 0.018mol, sigma
aldrich), Copper(I1)(0.57g, 0.009mol), Potassium fluoride (1lg, 0.018mol)3} DMSO 288mlS il 130TollA]
wHkste] HEEAZ Y. 93 TR F Y7 o] FTRTE Y FE3te] Z§ AAl(n-Hexane : methylene
chloride)sle] &}3HE 625 8.6g(5& 58%) 53 T).

H-NMR(200MHz, CDCls): & oppm 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/MS: m/z=817[ (M+1)']

Aol 14: 3FeHE 39 94

(1) AZel 14-1: Z7HA 39-1 84

SN) oo ooe
YT

39-1

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)ol methylene chlorides 100ml Yil AF2-of A 2441t uHka}Sd
o s EFEES YA ES dks Sulgr wE kel &% & 7§ G Al(n-Hexane:methylene

=
chloride)dle] 74l 39-1% 9.2g(5& 98%) F53t.

LC/MS: m/z=362[ (M+1)']
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[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

[0204]
[0205]

SE5451 10-1521790

(2) Ax4d 14-2: 3}3+E 39 A

W

391

ZZHAl 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)ol EFdAE 100ml B 4X3F ol4 A4 slolA &7 v, ws EFES Y727 & B8
HES- go=k wbE HUlEte] % 3 ZE A A (n-Hexane:methylene chloride)dte] 33HE 39 11.6g(5&
83%) F-53kArt.

H-NMR(200MHz, CDCls): & 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,
7.45/\) 4H(7.50/D, 7.58/M)

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

Aol 150 3hghE 40 94

(1) Az 15-1: =24 40-1 A

5? oo oo
S e

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)ell methylene chlorideS 100ml P AF-2olA 24x7F mwreldch, Wk E23&ES WzhA7

g W S v HUisle] & % 79 A A (n-Hexane:methylene chloride)dte] F7HA 40-12

9.5g(5%& 95%) FEsqr).

<
T

LC/NS: m/z=345[ (M+1)']

(2) Alzd 15-2: 3}3HE 40 34

40-1

=74 40-1(10g, 0.029mol), bromobenzene(13.6g, 0.087mol), Sodium tert-Butoxide(1l.lg, 0.116mol),
Pd2(dba)3(1.09g, 0.0012mol), P(t-Bu)3(0.43g, 0.0024mol)o] EF<l 100mlS Y3 4A17F o] A sl 4] 3t

F stk ¥k ERES WA F E5 RS & g HUtkste] & § 7§ A Al(n-Hexane:methylene
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[0206]

[0207]
[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

SE5451 10-1521790

chloride)dte] &H3HE 40S 13.9¢(58 84%) FE3+9).

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)']

N}\]cﬂ 16: §1rsl—tf 0;;}/\3

(1) Azel 16-1: Z7HA] 80-1 #Ad

S
Br
80-1
7-(2-bromophenylthio)-12H-benzo[d]fluorenol[2,1-b]thiophene(10g, 0.021mol, sigma drich), DDQ(2,3-
dichloro-5,6-dicyano-1,4-benzoquinone, 9.5g, 0.042mol)°l methylene chloride 100ml1= %‘—Fi 2o A 244
7v mukslgdth, WS EdtES WAyl F BS E‘l% Sz T #Hutsld & 2" AHAA(n-

Hexane:methylene chloride)dle] =744 80-1% 6.3g(58& 66%) T53+% ).

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

(2) Alzd 16-2: 33tE 80 A

80

=74 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(I11)(0.57g, 0.009 mol), Potassium fluorideO(lg, 0.018mol)¥} DMSO 200mlS ¥ ar
130Coll A awkste] HEGA|Z T, WES OE T W7 ste] FRFE Y F&3te] 2 GAl(n-Hexane
methylene chloride)sto] 33HE 80S 5g(F& 56%) 5313t

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)+]

N/\]oﬂ 17: §},6LE' ;;—dl/\g
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

SE5451 10-1521790

(1) Az 17-1: =214 81-1 A

4-benzy1-2-bromo—9H-f luorene(10g, 0.030mol , sigma  aldrich), DDQ(2,3-dichloro-5,6-dicyano-1,4-
benzoquinone)(13.6g, 0.060mol)o] methylene chloride 100ml il A-2oA 24417 uwkslgict, ¥g Z3H&E
< YAA F S e 8 v HUksle] 5 % 29 A A (n-Hexane!methylene chloride)dte] S3HA
81-1% 9.0g(5& 90%) F533th.

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

(2) Azl 17-2: Z7HA 81-2 A4

Z7HA] 81-1(9g, 0.027mol), 2-bromobenzenethiol(6.1g, 0.032mol, sigma aldrich), NaOH(1.3g, 0.032mol)ell

BLOH 100m1E ¥ 4A1%F o4 A2 ol A sraiieh, e THES WA ¥ 29 we Loz v A

7Vete] & 3 2y A A (n-Hexane:methylene chloride)dte] F7HAl 81-25 9.2g(5& 77%) 533}

LC/MS: m/z=442 (M+1)']

(3) Axd 17-3: 34 81-3 3HA

81-3

7 81-2(9.2g, 0.020mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.1g, 0.040mol, sigma
aldrich)ol methylene chloride 100mlE Yil AF2ofA 24A17F Hbskch. ¥ 55 WZAA7l & ES
ue gufjgk wE Hulele] & T 2@ AA|(n-Hexane:methylene chloride)dte] 7+ 81-3& 7.1g(5%&

81%) “=3k3lct.

LC/MS: m/z=440[ (M+1)']
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

SE5451 10-1521790

(4) A x4 17-4: 3}3+E 81 A

N

LI
¥ %
N
3
Nf

81

ZZHA) 81-3 (7.1g, 0.016mol), 4-(4,6-diphenyl-1,3,5-triazin—-2-yl)phenylboronic acid (5.6g, 0.018mol),
Copper (IT) (0.57g, 0.009mol, sigma aldrich), Potassium fluoride(lg, 0.018mol, sigma aldrich)3} DMSO
300mlS @i 130CeAl wykste] RESAIZTE. ¥ES TR & WSt THRTE 93 FEste 2y A (n-
Hexane : methylene chloride)dte] 3}gHE 81 8.8g(5& 82%) F53F3iTt.

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: 3hghe 82 A

(1) Az 18-1: =z1A4 82-1 A

O
LI,

82-1

2-bromo4(phenylthio)dibenzolb,d]thiophene(10g,0.027mol,sigmaaldrich), DDQ(2,3-dichloro-5,6-dicyano—
1,4-benzoquinone)(12.3g, 0.054mol)°| methylene chloride 100mlES @il Ao A 24A17F wHHlATE. WES-

EFES WA * & S SulE W HUkstd % % 729 A (n-Hexane:methylene chloride)dhed

FHA) 82-1% 9.0g(5& 90%) F53ATt

LC/MS: m/2z372] (M+1) ']
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

SE5451 10-1521790

(2) Az 18-2: =714 82-2 A

=74 82-1(9g, 0.024mol), 2-bromobenzenethiol(5.4g, 0.028mol), NaOH (1.1g, 0.028mol)ol EtOH 100ml dar

o

AN o) A st SRS Wk EdEE WA F 28 ks 80iE wE AUlete] & 5 2H

A Al (n-Hexane:methylene chloride)3te] FT7HA 82-2E5 9.2g(5& 80%) F53Fit).

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

(3) Axd 18-3: 34 82-3 A

82-3

S7HAl 82-2(9.2g, 0.020mol), DDQ(2,3-dichloro-5,6-dicyano-1,4-benzoquinone, 9.1g, 0.040mol, sigma
aldrich)ol methylene chloride 100ml1E Yil Ar2ofA 24A17F wHbstth. ¥ 55 WZA7l & ES
e gwjsk wE Hubste] & 3 72l A A (n-Hexane:methylene chloride)dlte] F3HA] 82-3% 7.1g(&
79%) F53FAT.

LC/MS: m/z=476[ (M+1)']

(4) Az 18-4: 33+E 82 3HA

82

=704 82-3(7.1g, 0.015mol), 4-(4,6-diphenyl-1,3,5-triazin—2-yl)phenylboronic acid (5.6g, 0.018mol),
Copper (IT) (0.57 g, 0.009 mol,sigma aldrich), Potassium fluoride (1 g, 0.018mol,sigma aldrich)3} DMSO
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[0252]

[0253]

[0254]
[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

on

E£d 10-1521790

300mlE 9 130°ColA] myksle] WA 7T WS g = tol 28 AA(n-
8

Hexane : methylene chloride)d}e] 3}3+&E 82%

~ oL
N
Q'L
£
olN
il
-
il
eins
2
A
e
ol

H-NMR(200MHz, CDCl3): & oppm 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)+]

H o] AAjde) A 2ol ofol ofEfje}l ZTE,

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

aApAle] 1t SR 12 WEe] 5aE ARE so folAANELA A%

[T02 IZ"E 8713 $lo NPBE T8l 120mmY AE3FETS st on, ool Ir(ppy);s EHER
sl BgHE 19 FEEE

HES Ir(ppy)ss =33t A3ES Ao T35S 30mm F7=2 4383t

= 0.1nm/sec, Ir(ppy)s =Z<&EEE 0.009nm/sec®E S23ta, F2&E v)go] 997}

T 9ol Bala® 10mm FAE FHetel gEel WPFE AL A4rEFon olFde A
& PAetn, 1 9o AlE FA5e] 40mel AAFEFS FAsgon, 1

o AAFASE GAsT. AAFUT ol EFvEs SAste] 120me] 5=

03‘.

m‘o do
2
e
ot

ojuf, z} BA ZR&E£rE= §7154¢, 313E 1, NPB, Algs, Balg® 0.1 nm/sec, E38ES 0.01 nm/sec,
AZFu) 5L 0.5 nm/secE 3} ).

A e 2 WA 13

$3% 1 ool 817 & 10 7AE BPARE LT AL Addshat 2xpAAd 19 FA pPow a7
A6 2 WA 139 G AALFLAE Az

1 thal (4,4-N,N-dicarbazole)biphenyl (CBP) & 3A 52 AFE3 AL A|Qdtaas 2AAA 1
I Fde Ho T Axulad 19 F7HAEGAAE AT

ol&}, 7] AAAAl 1 WA 133 AApH|are] 1o whe} Az F71dAEF A2 S vlagt 495 o)
7] % 1o YehfArt.
Z 1
T g AE TE5HALW) e s A% CIE_(x,y)
(at 1000cd/m) (cd/A)
2AAA ] 1 33 1 4.1 40 0.31, 0.62
2AAA ] 2 33 & 2 4.3 72 0.30, 0.60
A A G 3 313t E 3 4.2 68 0.32, 0.65
AN G 4 33tE 4 3.9 50 0.33, 0.60
A G 5 313tE 5 4.0 51 0.33, 0.61
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[0270]

[0271]

[0272]

on

E£d 10-1521790

A A4 6 slHE 8 4.5 65 0.32, 0.63
A A G 7 3IHE 9 4.2 50 0.33, 0.62
2R A 8 318= 15 4.2 46 0.30, 0.64
22 A 9 3138 41 3.9 68 0.30, 0.66
22 A 10 313= 60 4.4 53 0.33, 0.63
2AAA 11 3135 61 4.1 69 0.32, 0.62
2AAA A 12 3}3HE 80 4.3 56 0.31, 0.63
2AA A 13 3}13HE 82 4.0 65 0.32, 0.62
A e 1 CBP 6.5 19 0.30, 0.63

Sol A HE |7 HAT): 25X 26m /ERAA: 2xom ) S VL =HAE(CS-200044]) TT+IVLE 21
2 A/ FEA7H EHEe] Wt R (ed/m), TEAGN), AFUE@A/n), %3

E8(cd/N)S S48k FEoF 1000cd/n” 2w FEAGT HFFES A7) F 1o YEhAT.

jaich
=2
fl
o,
%
+
r>~l
=l

ol maw, i owwe] he fUlaANEes S fUlAANRae) WG BAE BAR AS
5 = 3] 7.

4 v oo BPE UYARE ASF Murt FEAGe FPE "olHw, Wy 398 FHE AL %
4+ qlv,
=4

Bl

—— 130

~A——110

NS ey
s
N\ \\\\\:\\\\\\\\\( 150

NN
DORON NS

~ 130
4+——-133
131 —
S
4 s A
77—
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