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A7), A3 E= ASE 6 WA €30 oFH7], EE A3 mE v A3k C1 UlA] 30 dElRold Y = Q)
o}

g7 A% m= uAgE 6 WA C30 oFd7]e o= A& E= WA HdT], A3 E=e= v x gk vkl d
71, A = vAgE HAdr], A Ee vRgE gzgdr], A8 £ HX e FEGAY], g
v 2 gk SGEH L], X8 e X SE EFewdY], A& Ee HASE 2uolzEReddr], A

BT

T WA SR dolgdr], e A& e Ak dHZddrd & A

471 A% = vA SR 2 WA C30 slElRebE Y] o= A g e vXSE dyudr], 28 e v xS
B veudr], A8 e RS Egobxdr], A& He= nASE AoleHdr], A& E= WX I
=471, A% Exe HXEE Hzdelendr], A& Ex HXEE dEdr], A% Es HAEE ovtx
[1,2-a]l¥] et d7], A& = vxgE dxlolnEdr], A& e vAdd duEdr], Ad £ vA&
¥ oHElobA Y], A& E= B RS AuAdY], A B X gk FpeEdT], A9 B v g gl
Aol d7], A = WA g O]Ul‘:‘ri‘“"ﬂ 28 E= HAEE EgolEdy], A% = HASE H
EgEHr], A8 T WA S SAdololEdr], g Es WA S SAIEZoLEHY], g Es WA S
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[0072]

SS=S0dl 10-1433909
AojotEdotEd Y], A& = HASE HzELolEdY], A& T WA S dAEY], A Be A
| duAdr], A B HX S Fedr], A T AgE Fmddr], A8 B Rk ojadE
gdr], A% E== HM%L Zeelx g7, Ag e WA SE vy dr], A T v XS 75
971, Af == vAgE AuEddr], A B AR ofagudr], Ee A Ee nAgE ddEE
2], wpebA st = Xlﬂ L e A e e = R M e S i B R B e R R = PP e = = F s
Edotxdr], A& H= HXghE Aoleddr], A& Ee v gE ﬁ%%%ﬂ 2)gk E= v A e Hzsel]
Oﬂ]éﬂ A e HAgE eV, A EBe vASE olvux[l,2-alddydr], A& Ee v
HiAjolnHE-d7], A%k E= A IuE™7], A Es vAekd l+ﬂ°W‘é7] 218 w= v X3
]Urxléﬂ, 28 e v g g r], e X3 e v X3 galzseleHdr|d 4 gl
A7 F7IAAE G A SE S o] st oR RAEE BEE 1 A 246 FolA AEE ok sty
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AN

o 5
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[0111]
[0112]
[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
[0128]

[0129]

[0130]

[0131]

SS=50] 10-1433909
olgsl AL HFse] AT Y AL oJvlai,
w AN " MRl etk gl @, AEFL, olFFL, EE AFFLE

B gAACA "G (alkyD) 7] Bl ATt Qe 3, AWS d@ilrEAv]E o]t

o

171 oW e olF ATt HEATS EAEL YA W ¥ FA(saturated alky))7]" A & AT,

A7) Aol e o)F4% i AEATS et ¢l "EE3 47 (unsaturated alkyl) 7" S+

o)

A

"o}Ad W (alkenylene) 7]"E HolE T 19 BAYR7} Hol® F}e] BA-BlA o]F Ao o]FojH g

71 9nlste, "&7ld @ (alkynylene)7]" & @:015 el SAYATE Aol shuhe] ©A-TA A Ao
o] Folzl Ag71E ouldtt. E3lolE FE3fo|E el ¢AVIE FAE, AAF e 3P F U

&447]= C1 WA €50 &471d 4 v, Ho FAAHCRZ 47+ C1 WA €20 €247], C1 Wx] C10 €27

= C1 WA 6 471 = sl

dE Eo], C1 WA ¢4 ¢Z47]= dZfol 1 A 4 7he sadxt, =, 4244+ g, oY, 283, ojh-2

29

= =
28, ola-RH, sec-iW P (-FUE o]FolH T A AHPS e,
13
=4

TAAR] dE 5o A7 &A= vdr], o9y, ZeA7], olazedr], B t 1,
g7], A7), oedr], Z2Hdr], FEHdY], ASERZEIY], ASEREY], AZEAYY], AZF2I7

o

"oz ofolwly], kAolls], ofheAo

= =

-

Ass
fs

)
t
i
14
i)
(o]
o,
i)
(e}
o,
2
N
il
bl
o
o)
v

’

"NFED D (eyeloallyl) 7" BN 2 B §3ae FPANTU(E, Ga045Y A8 45 U 7

A= 1) Z_7|E E3Fsr},

" E Z2AEF 28 (heterocycloalkyl)7]"= A|EF2LZA7] ol N, 0, S ¥ PE o]Fojd oA AElxE &)
Z2AAE 1 WA 4] gietar, UHAE &4 AL ouisitl. A7) sHzAS2S4717 &
ring)?] A5, %€ 18 F Hojk st agrt A7) EHE 4AE 1 WA 4] 2383 5 QT

L
oflt
uj

(e}

‘N_‘

fo

" (aronatic) 7] "E 1L §719) RE 947t p-oHBS AT QJov, ofF p-ouge] ¥

(conjugation) & FAstal &= FE87E v|stct. AR A= olF7|<} FeZolE 7] 7F 2

"ofd(aryl)7]"s ExAIEEY Ee 9 ae ZHAEYH(S, gxdas] 4T dee v e aE)

"E 2ol (heteroaryl)7]"E o} 7] Wo| N, 0, S ¥ PE o]Fojz oA M= FEH2UAE 1 WA 47
Ffratar, UymAE 849 AL gugtt. A sdzeld )7 g9 el (fused ring)dl A5, FH g
ZF Aojx st mElrt 3] slElE dAE 1 WA 4 235 ¢ Q).

ofd7] R dHRold 7oA aLEle] dAbs g R HgadAt] ol

' B olRers) s o] Fstel ALgR W, AVl E Zztel 97 R ofde] ol 7] v}

°
o,
N
o
9,
i)
N

Hda 2 obd A&y 4 duZe ofvistn] & 7)e] 2.

=97 A% obd Brie oushy oldld xgrH,

2 ogyel Aaee] mEW 2oyl mE frAANgLAE SRS £RHE R
= o

woage) the Aol mEw, 47 FAAARFEAE AAF10); AZAFA50); R 37 ALAZS A
2T Ateld] B4 EE 4o §718F(1300% @SN, 7] W EE Bl 4712F(130) SN AY
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

SS=50] 10-1433909

R 9] AP HIERANE PIBUINE TPHT, D) 449 #71ESE AR
%

+5(132), AeadE(133), AAAES(135), ForES(136) 2 4o+
—/T: e}

V1 ANALEAE AEAIAT 2712 A5 A2 Fle ARLE FEE AAH 25
Y L FHAS 2 9 5WE ARe gk PAL A8 5W, fo, F9 Seay BF 52 A

g azle] FFAERZAME eV ol UdFFE e =
g 4 . FAFeRE F59 Au e Cul, ITO(E 54 2H8HE), Sn0, ¥ 7Zn0t 2&

g ARY AREE E g U &5 ZES = 10 WA 2000m 7wk SR

&, Fu, ANAEA BPE EE

T AREAE 4V e ARSEE 2% BH, BT, A7) AR HGE =
N, NeK WE, 2w, vhudle, dF, OF 99, Q% @
FEE 5 5 Atk ol9lol, SEEE/Al, dFvlE

Eoohl4/QE BE AR ootk 2B E TS 10 U4 200m 7b Hhgr ek

X2
gr L odo
o
Ky
o
Fu
o

#7) BL 2] WHEES Bol7] Pt sht oldel AT wetAslt 106 ool FAEL FHE
Aol wAST. AFe] A=AFE wFAAL S Q/m olstelth, AFe FAE lom WA Lm, xth
B AFe HuA AERHOD), BAA NAEHED) 5o N

2 Bl @ AF ARE oz Pystel AxT 4 ck.

Hol AP B wyel /1 AANF2AE RG] 8D W, IR PI5E B
Z

g
4, WaEe) 5AE B4, A45E B4, 9 497 Bdo 47 2

%‘T\‘t}%a,a 'o“%e,aoo =, =

A S0 ARREAY Ee B 3 fUAAEGARE EEY A8 o Hste] AMEE 4 Q).
A T EA2A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4~
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1l-naphthyl)-N,N" -

diphenylbenzidine(NPD) N N'-T] 3 d-N N' -t (3-H & 5 d ) -4, 4" -t]o}w] =] F L (TPD), N, N'-TJ#d-N,N'-t] 1}

g4 4'-topulxnlAd . NN N'N' -8 Eg-p-E-4 4'-tJoluw=nldd, NNN'N-HEZHAL-4,4'-t]o}n] 1=
Hl»ﬂé, FH(11)1,10,15,20-H Egto d-21H, 230- 29 Y &3 2 39 (porphyrin) 3h3HE F=A, F3f E=
=3l WS 3zbobRl & PASS 3, 1, 1-°] = (4-t-p-EHopr| s DA S 23T,
NN N-E&(p-F&)otrl, 4, 4", 4'-E2=[N-3-vE#D)-N-Fdopr] = | Eg| s o}l o} 2 Egfololnl
EA, N-sld7tanE 5l ZenjdztanEa 2e tenE A, Fad TgRAehd, FelTe Aol
Fe TumAobd fIA, AE}HVE optl F=Al, detlagWlA FrA, WIS AbEolulyt 2E™ opnl
itz A, 2 e 52 & F Ao

A2} 4 EZA 2 A diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-To}d AE F%
A4 (PyPySPyPy), HZF 2 volEl= 3}3+E (PF-6P), Octasubstituted cyclooctatetraene 3}3&(C0Ts)S & <

Ho

2

et
ool fAAARga dold, A% FUF, A% 755, 4F 755 L 4F FUFS T 94T
B9 sh} olge] FHE GRS BU Fom FYNAY, Bt 4 AFW, JolF TR HFEL A
L oHee 2oz 7AE 4 AY

)

BE2A dE BEW % FFAR, FFFWA, dolA Mix, f7] AEdHH B FF FAE A
Ak, FAHoRE, FHEA SEE, EAUSAEA QEL%, 7}‘3}%74] E2AFAE SHE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), SHEZHA, #HAGED, A, F4, HEd, z=2d, F240 2 FAYyzg=a 32 Zol=2v}
g 33E, FAHAEY £ Suddd 33tE, 1,4-9]2 C-vExgEE )R, 1,4-v]24-vE g E)wlAl,

1,4-0] 2= (4-mE-5-d-2-S A2 )wAl, 1,4-8]2=(6-Hd-2-FA )R, 2,5-¥] = (5-t-FE-2-WNZHALE
Z)atol o, 1,4-tdd-1,3-FEtdel, 1,6-t3d-1,3,5-FALET <, 1,1,4,4-8 Egto d-1,3-F et <llz gL

B
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[0144]

[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

ANl Ag AdelolE, S fEAe] FEHA, Fohdl Az, tiAlchmddAng Ak, TAoheud
Wil osleh Mk, Fele Ak, S2fAIEA Ak, AW Ak, AZR2ED Ak, DA Ak, S
AR SFE, 2EE GEA, 292 R, SAUE HEE 52 5 4 Ao

wowe] §7] BL 278 TASE 74 3 AT 3%, 2¥ w9 wE Aadd 2e 8 PEe S
setoz YYATIAL, 7 FAA AgHE ARE olgste] AT F Ak olF Z4F B T B
Eug Awe glom, ARe 549 met Qusl AuF 5 gort, wE 2 A 5,000me] WA A

g mE FUIAASE LS e Iy
H

o
>
oo
oty
e
il
)
o
il
bl
i
_O‘L

5 oo we f71HA Y
WHe U8 FARos MRt ey o)t dx

il
]
o
PO
o
fru
S
o

HaN_ NHp
\>_<‘ : e
/ +*: -
- N” NH

N4
N—N
1-1

pyridazine—4,5-diamine(5.0g, 0.045mol/sigma aldrich)°l| benzaldehyde (4.8g, 0.045mol/sigma aldrich), p-
methylbenzenesulfonic acid(0.9g, 0.0045mol/sigma Aldrich)el ethanol 100mlE gal 25Col|A 18A17F nHks}
of WREAZTE, ¥ Fn 5 WZbele] HO0 ¢ MColl T § HAHFA (n-Hexane :MO)3F] F3HA 1-1& 4.9g

(4& 56%) 533t
LC/NS: m/z=196[ (M+1) ]

(2) Azxd 1-2: =7rA 1-2 34

R
I fJ
N NH F Br NH
- Y Ly
AR =
S

1-1 1-2

A 1-1(5.0g, 0.025mol )l 5-bromo-2-phenyl-1H-indole (8.2g, 0.030mol/sigma  Aldrich),
Pd(PPh3)4(1.4g, 0.0013mol/p&h tech), potassium carbonate(6.9g, 0.050mol/sigma aldrich)ol] THF 200mlZ
Yal 65Tl Al 18A1ZF uwkele] BEGAIATE. ¥hE TR & WZste] H0 @ MCol Twd ¥ AHAA (n-Hexane

MOt F3HA 128 7.0g(5& 72%) 533

LC/NS: m/z=388[ (M+1)']
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[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]
[0170]

SS=S0ol 10-1433909

(3) Az 1-3: 3}3= 1 A

s + Q
Q0 — Wk

=7+ 1-2(10.0g, 0.025mol)oll bromobenzene(4.7g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g, 0.0013mol),
potassium carbonate(7.2g, 0.052molell THF 400mlE 23 65CoA 18A1ZF myksle] BHEA T wH& F8 &

Wzhsto] U0 1 NCol ¥ 3 AHAGA|(n-Hexane :MC)3lo] 3}gHE 1S 8.7g(5& 75%) 531t}

H-NMR (200MHz, CDCls): & ppm, 1H(7.62/D, 7.94/D, 7.45/M, 7.50/S, 6.60/S) 2H(7.41/M, 7.58/M, 7.50/D,
7.79/D, 9.24/S, 8.28/D) 4H(7.51/M)

LC/NS: m/z=464[ (M+1)]

Aol 20 3§tE 2 §HAd

Sgve O %
W
N—N

1-2

XA 1-2(10.0g, 0.025mol)ell  2-bromonaphthalene(6.0g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0.0013mol), potassium carbonate(7.2g, 0.052molel THE 400mlES Y i1 65Col|A] 18417 mwkelo] WS A|Z T},
e FE 5 W7kl 0 ¢ MCol Sl $ AR A (n-Hexane :MC)3Fe] 33HE 25 9.5g(5& 74%) 5313
t}.

H-NMR (200MHz, CDCl;): & ppm, 1H(7.62/D, 7.94/D, 7.36/D, 7.83/S, 7.79/S, 6.60/S, 7.50/S) 2H(7.41/M,
7.59/M, 8.28/D, 9.24/S, 7.79/D) 3H(8.00/D) 4H(7.51/M)

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

Aol 30 3§te 3 §HAd

GO0 — &
<
< T C Sgne
N—N P llli!

1-2

b4 1-2(10.0g, 0.025mol)ol  4-bromobiphenyl(7.0g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0013mol), potassium carbonate(7.2g, 0.052molell THF 400mlZ= 2. 65Col A 18A]17F wwkale] wk-S-Aj 7T},

%_
0.
g TE 5 YZste] H0 ¢ MColl 88 T A GA(n-Hexane :MC)3t 3HE 38 10.3g(5& 77%) 53

52
+
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
[0180]

SS=S0dl 10-1433909
H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.50/S, 6.60/S) 2H(8.28/D, 7.52/D, 7.68/D, 9.24/S)
3H(7.41/M) 4H(7.79/D) 6H(7.51/M)

LC/NMS: m/z=540[ (M+1) ]

Aol 40 3§tE 4 §HAd

=
S
N—N
1_2 @
N/ M

o ,-“
MN—M

=74 1-2(10.0g, 0.025mol)oll diphenyl-bromobenzene(9.3g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0.0013mol), potassium carbonate(7.2g, 0.052molel THF 400mlS 2 65ColA 187k iﬂ@}6+04 WS A| AT
e 2g 3 wzkele] H,0 o MCOl 28] & AP AA|(n-Hexane :MC)3to] S}3E 45 12.20(5& 79%) 5S35}

9.
H-NMR (200MHz. CDCls): & ppm. 1H(7.62/D. 7.94/D. 7.50/S. 6.60/S) 2H(8.28/D. 9.24/S. 7.68/D. 7.52/D)
3H(7.41/M) 4H(7.25/D, 7.79/D) 6H(7.51/M)

LC/MS: m/z=616[ (M+1) ]

Ao 5: 3t§tE 5 A

=24 1-2(10.0g, 0.025mol)oll  2-(4-bromophenyl)-4,6-diphenyl (11.6g, O. OBOmol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassmm carbonate(7.2g, 0.052molel] THF 400ml1ES Yil 65ColA 18A]7F wyk
gt RS AT, Wb S8 5 W48t 0,0 0 MCAl SR 3 A H A A (n-Hexane -MC)O]'Oq 3lgE 55 12.6¢g

(& 73%) 533



[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
[0190]

SS=S0ol 10-1433909
H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.50/S, 6.60/S) 2H(8.28/D, 9.24/S, 7.68/D) 3H(7.66/D)
4H(7.41/M, 7.52/D, 7.79/D) 8H(7.51/M)

LC/MS: m/z=692[ (M+1) ]

Aol 6: 3§tE 6 A

=74 1-2(10.0g, 0.025mol)oll  2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine(11.7g, 0.030mol/sigma
Aldrich), Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)e] THF 400mlE ¥ i 65Col A

18412 mkste] HbSAl R, Hbg F85 & Yzhste] Hy0 - MColl S22 & HA3H4A (n-Hexane :MC)slod 3g&
S 13.4g(5F& 77%) F5IAUCH

H-NMR (200MHz, CDCly): & ppm. 1H(7.62/D. 7.94/D, 7.50/S. 6.60/S) 2H(7.68/D. 9.24/S) 4H(7.41/M. 7.79/D)
6H(8.28/D) 8H(7.51/M)

LC/MS: m/z=698[ (M+1) ]

Aol 70 3§te 7§

Y, o T
o Q)4
— e Y
W
N—N
1-2
e

Z=7rA 1-2(10.0g, 0.025mol)ell 4-(4-bromophenyl)-2,6-diphenylpyridine (11.6g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052molol| THF 400mlE ¥ il 65ColA] 18A]7F nlwk
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SS=S0dl 10-1433909

ste] HEEAIFY. WS FE * YZkele] HO0 o MCol & $ ZAYAA|(n-Hexane :MC)dte] $3E 7S 13.0g
A<
T

[0191] H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.50/S, 6.60/S) 2H(8.28/D, 9.24/S, 7.68/D, 8.20/S,
7.41/M, 7.47/M) 4H(7.54/M, 8.30/D, 7.51/M, 7.79/D)

[0192] LC/NS: m/2=694[ (M+1)']

[0193] Ao 8: 315HE 10 A

A O

7

G

[0195] ZZHA) 1-2(10.0g,  0.025mol)oll  3-bromo-9-phenyl-9H-carbazole (9.7g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)el| THF 400ml1E Yil 65ColA] 18A17F wHt
st WEEAIF T WS FR F WZ4ste] HO0 0 MCol TR F AP A A (n-Hexane MOt S3tE 108
12.1g(5& 77%) 5331t

=

I

[0194]

[0196] H-NMR (200MHz, CDCl;): 6 ppm, 1H(7.62/D, 7.94/D, 6.60/S, 7.31/D, 7.63/D, 7.45/M, 7.94/D, 7.25/M,
8.55/D, 7.33/M) 2H(7.50/S, 7.41/M, 9.24/S, 8.28/D, 7.79/D, 7.50/D, 7.58/M) 4H(7.51/M)

[0197] LC/NS: m/z=629[ (M+1)']

[0198] A 9: 315E 13 $HA

s

[0199]

[0200] =24 1-2(10.0g, 0.025mol)ell 6-bromo-9-phenyl-9H-pyrido[2,3-blindole (4.7g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052molol]l THF 400mlE ¥ 3. 65ToA 1847+ vk
sto] WEEAIZAT. HbS TR S WSkl H0 0 MCo| FTEl * AR AGA(n-Hexane :MCO)3SIY] 3MHE 13



[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

SS=Sdl 10-1433909

12.3g(5+8& 75%) 53t

H-NMR (200MHz, CDCls): & ppm, 1H(S.43/D, 7.36/M, 8.51/D. 6.60/S, 7.45/M) ZH(7.41/M, 8.28/D, 9.24/S,
7.79/D. 7.94/D. 7.50/D, 7.58/M. 7.50/S. 7.62/D) 4H(7.51/M )

LC/NS: m/z=631[ (M+1)']

Ao 10: sHetE 14 A

-

S ; S

S

NN ) : I N,NN
L o) =L
N Illil o ﬂllii
1-2

N—N
14

=74 1-2(10.0g,  0.025mol)oll  4-bromodibenzo[b,d]thiophene  (7.9g, 0.030mol/sigma  Aldrich,)
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)°] THF 400mlE @il 65ColA] 18A|ZF nlwk
st wESAIH . WHS TR F WZEe] HO o MColl TR §F AP A A (n-Hexane MO SFHE 14E

10.7g(5~& 75%) 553ttt
H-NMR (200MHz, CDCl;): & ppm, 1H(7.30/D, 7.50/M, 7.98/D, 7.94/D, 7.62/D, 7.50/S, 6.60/S) 2H(7.41/M,
8.28/D, 9.24/D, 7.79/D, 8.45/D, 7.52/D) 4H(7.51/M)

LC/MS: m/z=570[ (M+1) ]

e 11: stet= 16 A

= =
n A
N—N

1-2

=24 1-2(10.0g, 0.025mol)ell  2-bromo-9,9-dimethyl-9H-fluorene (8.2g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)el| THF 400ml1E Yil 65ColA] 18A17F wHt
sto] WEEAIZT. HbS TR S WSkl H0 0 MCo| FTEl * AR AGA(n-Hexane :MCO)3SIY] 3MHE 169

10.6g(=5& 73%) 53t
H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 6.60/S, 7.30/M) 2H(7.79/D, 9.24/S, 8.28/D, 7.87/D,

7.40/D, 7.50/D, 7.41/M) 4H(7.51/M)

LC/NS: m/z=580[ (M+1)']
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

SS=S0dl 10-1433909

Ao 12: sHetE 17 §HA

XA 1-2(10.0g, 0.025mol)ell  2-bromo-9,9-diphenyl-9H-fluorene (11.9g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)°] THF 400mlE @il 65ColA] 18A|ZF nlwk

st WESAFAY, WS TR T YZ4ste] H0 o MCol Fwd ¥ AP A (n-Hexane :MC)E] FEE 17
12.5¢(5& 71%) 55319},

H-NMR (200MHz, CDCls): & ppm, 1H(7.62/D, 7.94/D, 6.60/S, 7.30/S, 7.45/D) 2H(7.41/M, 8.28/D, 9.24/S,
7.79/D, 7.26/M, 7.40/D, 7.50/D, 7.87/D) 4H(7.33/M, 7.11/D, 7.51/M)

LC/MS: m/z=704[ (M+1) ]

AAle 13: 3I3HE 18 34

XA 1-2(10.0g, 0.025mol)ol  2-bromo-9,9-diphenyl-9H-dipyridine(12.0g, 0.030mol/sigma Aldrich),
Pd(PPh3)4(1.5g, 0.0013mol), potassium carbonate(7.2g, 0.052mol)°] THF 400mlE @il 65ColA] 18A|ZF nlwk
st wEEAIH T, WHS TR F WZEe] HO ¢ MColl TR §F AP A A (n-Hexane :MC)3F] S3HE 18&

13.4g(5~& 76%) 5S35ttt
H-NMR (200MHz, CDCl;): & ppm, 1H(8.51/D, 6.81/M, 7.62/D, 7.94/D, 8.60/S, 7.50/S, 6.60/S) 2H(8.28/D,
9.24/S, 7.79/D, 7.41/M, 7.26/M, 7.48/D) 4H(7.51/M, 7.11/D, 7.33/M)

LC/MS: m/z=706[ (M+1) ]
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[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

SS=S0dl 10-1433909

Aol 14: sHetE 21 §HA

b4 1-2(10.0g, 0.025mol)el 2-bromoanthracene(7.7g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0013mol), potassium carbonate(7.2g, 0.052mol)el]l THF 400mlE Y31 65ColA 18A17F ngalo] wk-&A]Z T},

%_
0.
g T2 5 WZske] HO0 ¢ MColl T88 § AR A A (n-Hexane :MC)3H 3eh&E 218 11.1g(F& 79%) G573

52
*

H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.50/S, 6.60/S) 2H(7.41/M, 8.28/D, 9.24/S, 7.79/D,
7.90/D, 8.30/S, 7.90/S) 3H(7.40/M) 4H(7.51/M)

LC/MS: m/z=564[ (M+1)']

Aol 15: sHetE 24 A

Qo ¥
Save Sty e .
A _
N—N - WA

N—MN

=74 1-2(10.0g, 0.025mol)ol 2-bromotriphenylene(9.2g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0.0013mol), potassium carbonate(7.2g, 0.052mol)ell THF 400mlE Y31 65Co|A 18A17F wwkale] WS A Z T},
g FE 5 W7ske] 10 ¢ NCol FEE F A Al (n-Hexane :MC)3Fe] 33HE 245 11.2g(5& 73%) 53}

sict.
H-NMR (200MHz, CDCl;): & ppm, 1H(8.90/S, 8.10/D, 7.80/D, 6.60/S, 7.50/S, 7.62/D, 7.94/D) 2H(8.28/D,
9.24/S, 7.79/D, 8.12/D, 7.82/M, 7.88/M, 8.93/D, 7.79/D) 4H(7.51/M)

LC/NS: m/z=614[ (M+1)]
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[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
[0241]

[0242]

SS=S0dl 10-1433909

Aol 16: 3HetE 25 A

9

HA 1-2(10.0g, 0.025mol)oll  2-bromophenanthrene(7.7g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.5g,
0013mol), potassium carbonate(7.2g, 0.052mol)el]l THF 400mlE Y31 65ColA 18A17F ngalo] wk-&A]Z T},

%_
0.
g T2 5 WZske] HO0 ¢ MColl T88 § AR A A (n-Hexane :MC)3 33h&E 258 11.0g(F& 78%) G573

52
*

H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.50/S, 6.60/S, 7.95/D) 2H(7.41/M, 7.79/D, 9.24/S,
8.28/D, 7.70/D, 8.90/D, 7.90/D, 8.10/D) 4H(7.51/\)

LC/MS: m/z=564[ (M+1)']

A 17: 33E 121 34

(1) Azl 17-1: Z7+4 121-1 34

|
a¥

N“NH * Br NH
<%::{> // } N“ N
S/ J —
N—N BN I
N—N
1-1
121-1

2 1-1(5.0g, 0.025mol)°l 3-bromo-9H-carbazole(7.4g, 0.030mol/sigma Aldrich), Pd(PPh3)4(1.4g,
0.0013mol), potassium carbonate(6.9g, 0.050mol)el]l THF 200mlE YL 65ColA 18A)17F wukale] Wk-S-A]F T},
u

€ TR F 9Aske] Ho0 1 Nl FwEl ¥ AHPAA(nHexane MO F3HA] 121-15 7.28(5& 80%) 5
sHalct.

LC/MS: m/z=361[ (M+1)']
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

SS=S0dl 10-1433909

(2) Az 17-2: 33HE 121 A4

— N
< 7 _ |
N—N S ]

NN
1244
121

=24 121-1(10.0g, 0.027mol)oll bromobenzene(5.0g, 0.032mol), Pd(PPh3)4(1.5g, 0.0013mol), potassium
carbonate(7.5g, 0.054mol)ell THF 400mlE il 65CeAl 18A1%F wwkele] wEEAIZTEH, ¥k F2 & Pzhato
H0 @ MCol &% & A AA(n-Hexane :MC)3te] 3HE 1218 8.7g(F& 75%) F533itt.

H-NMR (200MHz, CDCls;): & ppm, 1H(7.41/M, 7.31/D, 7.63/D, 7.50/S, 7.45/M, 7.94/D, 7.33/M, 7.25/M,
8.55/D) 2H(7.51/M, 9.24/S, 8.28/D, 7.50/D, 7.58/M)

LC/NS: m/z=438[ (M+1)']

Ao 18: 313E 122 34

12141 122

=24 121-1(10.0g, 0.027mol)oll 2-bromonaphthalene(8.6g, 0.032mol), Pd(PPh3)4(1.5g, 0.0013mol),
potassium carbonate(7.5g, 0.054mol)ol] THF 400ml= @il 65Co|A 18A17F nwbsle] WS A|ZT, whe &

T Y7tste] H0 o MCol ] & ARG Al(n-Hexane :MC)3IS 3} 1225 10.4g(58 79%) F5313Th.

H-NMR (200MHz, CDCl;): 6 ppm, 1H(7.41/M, 7.31/D, 7.63/D, 7.50/S, 7.36/D, 7.83/S, 7.94/D, 7.33/M,
7.25/M, 8.55/D) 2H(7.51/M, 8.28/D, 9.24/S, 7.59/M) 3H(8.00/D)

LC/NS: m/z=488[ (M+1)']
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[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

SS=S0dl 10-1433909

AAld 19 35E 123 34

H%*Br‘* Q
N
N—N

121-1
S
NZ Ny ;;\\Eﬂ
— N
N
BN o

S 7FA) 121-1(10.0g, 0.027mol)el]l 4-bromobiphenyl(7.5g, 0.032mol), Pd(PPh3)4(1.5g, 0.0013mol), potassium
carbonate(7.5g, 0.054mol)ell THF 400mlE Y il 65TColA 18A17F nwkale] wkA|Zich, whg 8 & WYzlslo]

H0 @ MCol Sie] & A Al(n-Hexane :MC)3le 3} 1238 10.8g(5% 78%) FT53131Tt.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.31/D, 7.63/D, 7.50/S, 7.94/D, 7.33/M, 7.25/M, 8.55/D) 2H(7.41/M,
7.68/D, 9.24/S, 8.28/D, 7.79/D, 7.52/D) 4H(7.51/\)

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

Ao 20 313E 124 34

=24 121-1(10.0g, 0.027mol)ol diphenyl-bromobenzene(9.9g, 0.032mol), Pd(PPh3)4(1.5g, 0.0013mol),
potassium carbonate(7.5g, 0.054mol)ol THF 400ml= @il 65Co|A 18A17F nWbsle] WS A|ZTH, whe 8

T W7tste] H0 o MCol Tl & ARG Al(n-Hexane :MC)3IS] 3}5HE 1245 12.4g(5F 78%) F5313Tt.
H-NMR (200MHz, CDCls):& ppm, 1H(7.31/D, 7.63/D, 7.50/S, 7.94/D, 7.33/M, 7.25/M, 8.55/D) 2H (7.41/M,
7.52/D, 7.79/D, 7.68/D, 8.28/D, 9.24/S) 4H(7.51/M) 5H(7.26/M)

LC/NS: m/z=590 (M+1)']

g o] AAjdol| A 2ol ofol= ofgfje}h ),

_51_



[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

sS50 10-1433909
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

LA G 1 35 18 WEEo SAE ARE dto] Fr|AARRAA Az

102 Z¥¥E F27]# Yo NPBE T&3te] 120mme] HF4455S AN, oloA Ir(ppy);s =HER
stod BIgtE 19 THEEE 0.1mm/sec, Ir(ppy); S2EEE 0.009nm/sec® 2, Fa&E wlgo] 9%7}f
HEF Ir(ppy)ss =3l AT5ES o @35S 30nm FAZ A0

2 9ol Balg® 10m P2 FHetel Aol WHFS AL ANFEFOD o B AL YA AT
5o @4etn, o 9ol AlgE Sl 40me] AAFEFS FASG oM, 1 9o B3

oluf, 7+ Bl FEr= £7)EHQ, 313E 1, NPB, Algs, Balg: 0.1 nm/sec, E3g]FLS 0.01 nm/sec,
AFu]FL 0.5 nm/secE AT},

A e 2 WA 20

3% 1 ool 87 & 1o] Z1AE SPARE AST AL AdSns 240 13 FAH PHoR A7)
A 2 A 209§ AARFEAS AxSAG

A 1

A7 #3%E 1 g4l (4,4-N N-dicarbazole)biphenyl (CBP)E HFA 82 AE3t AL AstnE LA 1
I FUE PP oR axHnd 19 FUIHARFLAGE AxESAT.

ro
i)
K
il
o
ol

ojsh, &7l ARG 1 WA 205} 2AH|ad] 1ol wE AlE fUIA ARG 58 v
I

F 1ol HeErAE.

N

F 1

i = T5 AL (V) g R

(at 1000cd/m2) (Cd/A) CIE(X,Y)
AP A 1 33 E1 6.1 23 (0.33,0.63)
AL A |2 3}t E2 6.0 22 (0.33,0.63)
AP A3 3323 6.2 22 (0.33,0.63)
AL A o4 3}t E4 5.8 24 (0.33,0.63)
AP A] o5 3385 5.5 21 (0.33,0.63)
AP A] o6 33 E6 5.8 26 (0.33,0.64)
AP A o7 3387 5.9 25 (0.33,0.63)
AP A )8 31HE10 5.7 25 (0.33,0.63)
AP A o9 33213 6.0 23 (0.33,0.64)
A A A]10 33E14 6.0 23 (0.33,0.63)
A A 11 3}31 216 5.9 22 (0.32,0.63)
A |12 3}E17 5.8 23 (0.33,0.63)
A A |13 3}3 218 6.1 24 (0.33,0.63)
2 A A o 14 8}3l =21 6.1 22 (0.33,0.63)
A A |15 3}31 224 5.7 21 (0.32,0.63)
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[0279]

[0280]

[0281]

SS=S0dl 10-1433909

2 A A |16 3}31 525 5.8 22 (0.33,0.63)
A A |17 313121 5.8 23 (0.33,0.63)
A A A]18 3}31 =122 5.9 22 (0.33,0.63)
A A |19 313123 5.7 25 (0.32,0.63)
A A )20 3312124 6.0 22 (0.33,0.64)
2o Apu] a1 CBP 6.5 19 (0.33,0.63)

oA BHE S | aAH ()BT 25425m /Z AW A 2o ) S IVL 24 A E (CS-2000+7] L+]VLE 213 o
AFZ WA/ A7 Z2we] Wl HE(ed/m), TEALW), ARUEG/n), TFETE
F=7F 1000cd/n” @ o TEALT HFEES 47 E 19 JERI

]
# lo] mEd, Bodne] e fdANYaAs SR f7)
E pe %

: AA LG oA BBT] 5AE BAR AL
2 v T CBPE A ARE AMSE WET FEHES s WolA AL, HFEsS 49s] FNE AS ¢
2~ 0]
T A

+——130

4110

=92

NT__._.__-
ANy —

T 139 -
— 137

~ 130
1——133
131 —

T
Y e
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