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= dHE 9AE 1 WA o Fetar, dmAls g As ond

B HAAA Tolg e EFold Mo AUt Qi F, & ol AEVF dAVIE ARH Y, =
ool A&7|7F Heksto] AgE o] = AL v

w BAAMCA et M) Aot gl ¥, deas, olead, Eu ATaaE it
B AN S (alkyl) 7] B Aot gle 7, AWS g@stearlE on et
dA7)= oy o]T Aoy AT AT el AA 2 "3t LA (saturated alkyl) 71" &4 ATt

2715 Aoz slue] olFddt e ATATS X e "EX3 ¢ (unsaturated alkyl)7]"d =

ot

TS

"ol el (alkenylene) 71" HolE F sle] @A How she] HA-EA o]F AFOw ofFol
7% ojmatm, "asld A (alkynylene)7]" & Holw F Aol HAUATL Aolw shte] wha-gi A
2 olFold A§7]% elmirtt. ZafolE BEFoE gho] AAVE AW, A4Y wE BYA & 9

&A7]= C1 WA €30 ¢271d == Ao, B FAHez 7= O WA €20 €471, €1 WA C10 &47]
E= C1 WA 6 ¢A71e

!

A o, C1 WA 4 ¢ZA7l= 244 1 WA 4 79 sadx, &, 244 vd, o, T2d oj4h-=
2, n-He, o]a-%E, sec-FE 4 t-FEHZE o]Fo FoA AEES Ve,
TAA odE o A7) &AVE wEr], oYy, T=Hy], oihxEHy], Fd

Ay, 7], oEdy], 27|, Fedy], ANEFRZeIY], AIF2REr], AZF2IAEY], AF2da7)
= O

o=

"obul 7] oldelul ], Shdelrl”], ofHetolny], i ddoldolns)E L,

"ANEF2L (cycloalky)7]"e EwAlFE e §3aE ZYANEHE(F, SdadAEY] A3} FES UH 7}

Ae ag) #ZE71E £33,

"FE|ZA E2YZ (heterocycloalkyl)7]"= A|EF24Z7] Yol N, 0, S ¥ PR o]Fojz oA

2922 1 WA 8 gfeta, diAes g4 AL gujdit. A7) dEzASzLA717 g FE-,

Zzbol agluitt A7) dElE JAE 1 WA ) 283 5
27F p-oHES ZHA AL Qo olE p-ou|Ee] F

(conjugation)S AL Y& F&712 ulstt. FAZQ o= olAr| 9} e =l 7|7} g},

"ol (aryl) 7" ExAIEY

28712 x3aic}.

" e 2ol (heteroaryl)7]"= o} 7] o] N, 0, S @ PE o]Fojxl oA AeEE FHEZAXE 1 WA 470

Sfreta, drAE @49 AL guigit. A sl 2ot )7 g3 el A, zhzrel mejwnitt A &

2 4AE 1 A ) 28T 5 Uy,

i3

T 2" FYAEE(S, gadAE5Y g 4E5S UH 7He e

otbd”] g dH 2ot oA aE]e] kg wag B n|gdxtae o] ghojr,

"ebglold )" i volAR ]S} o] £t A H W, WYlo] £ 7] 4 % of=se] fojt= YY) 1}

ehal 9w of Wf8-& 7pxIT.

rolFer ] ol g golt WA we o} AghE 4 erlAg olmein ebvlel Eatwt,

woage] the A wew, 47 FAAAN g AF10); AZAF50); 2 A7) ALAFH A

= =
275 Abelo] G He B f71EF(130)S EFE, AV @ e B {§71E5(130) FollA AlE
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T A7 4 %71%5(130)% WS (134) S Xg88ta, 47 549 fU1EF5L AAFAS (13D, A

55 (132), AFAGF(133), AAASES(135), ATF455(136) E AFFTUS37) FollA 8= 1% oS

F7= 23 4 Q).

A7) a3E(134) & SAES THEE 38 4= 9t}

A7 FIAAEF A vt s A s T o] 9ste] AXHY, FHrigke] ARZE 433 JAH A=

dorgA = EHAS e 3 EdE A3 gld. FAFEe 98 1, f8, 54 2oy 48 58 AR

s 4 Q)

oo fU1AAR S AR Y] FFAREZAE deV ol dIE zte FE, @, AHAEA IJEE e

olo] EIFES A3 4= g}, FAFOoRE FE9 Ay EBE Cul, IT0(QJF 4 2stE), Sn0, 2 Zn09} e
W A= AsE E 5 Y. &5 E FAE 10 WA 200nm 7F wEEE S

4 F7IAAEF A &5 AR2AE 4oV WIREE] AFEE Zte 25, Fu, A7) A=A sgE =
ole] EdES AT Ao FAHCRE, Na, NaK &5, 2%, vl F/her g 99, 9%, ¢
Frlg, vtadle @u, €FvE gd9S ' v olflel, &Fmu/Al0, &FvE/dE, U}:Uﬂﬁ/% =

E e #/9F B AR & Qrh. SFREY FAE 10 WA 200 7 wkeha stk

7] BL 2&Ake] 3 ads w7l fside st ofde] d=2 wheAsds 100 ool FFaEs 7=
ol wtgAsity. =9 AEAZLE s A= U Q/m olstelvt. Ao FA= 10nm WA I, B
A EkAl= 10 WA 400nm ©lvk. o]H @ A= sk 7S H(CD), =24 715 H(PWD) o] 73R

4
¥ e ey A5 ARE vutow Fystel A% & Ak

tlo
of
ol
o
2
oz
N
o
2

e R owye] Ao AgsA B ouyel R/AARRLAS SFgEol AgE u, TAH A4
FFY 2R, WHF BA, WWF) $AE BA, 44585 BA, 2 AFY Bhol 37 2
o &

2 AMSEIL EE B wge §1 AN AR S SE} Aaon Yaste] A}

= T M
45 T EZZ2A 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'-T]#Hd-N,N'-t](3-ve#d)-4,4"'-t]o}u] =] H L (TPD), N,N'-t]=|d-N,N'-t]r}
24 4'-toluwn]dd, N NN'N' -8 Eg-p-Fd-4,4'-tolr|=n|#d, NNNN'-HEZHd-4 4'-t]o}n|
g, 33 (11)1,10,15,20-HE&A 211, 230-29 & 53 22> EI A (porphyrin) = F=x], 52 &

el WRE sRelme e FEA, LIHAG-dp-Edelrlmsd)AFR e,
NN N-EZ(p-B2)oll, 4, 4", 4'-Ee]AN-(3-w Do) -N-s dobul ] 2elsdolna) e Eejoldobn 4
A, N-dztEntE 0 EeuldsteeEt e stenkE fEA, TEs ZgAed, Fuzgaehs)

22 TR Aol {EA, ’\E}W/\E 0}“] A, qlopviz=gdwiAl fFEx], Waks shgolvlzt =g oyl
e fEAl, 2 e 55 & AT}
AR =% S ZZA] diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-tjo}d AE

s
A (PyPySPyPy), HZF 2 olEl= 3}3+E (PF-6P), Octasubstituted cyclooctatetraene 3}EH&E(C0Ts)S & <

2

et
woagel g AARgR N, A4 FAF, A% FEF, 4T 4455 2 4F FYES PN 3G
B9l st ool FRE GRS VY Fo FAAY, ®E 45 AFH, JolF TR FFREL FH
= Bge) 2oz T4 4 A}

WRAEEA AE B9 FY JYAR, JYFNA, delA Ak, 47 AddelE R FY RS AL B
ot FAdest, sEA #FE, EruSAoltA FPE, NS ZruSAelS HEE,

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), SFEZHA, #dEd, 4, g4, Add, z2d, T84 9@ IAyag=y 2& Zgolzu}

g 35tE, FAeudy 2o luvdd s, 1,4-¥2 (2-dERE ), 1,4-82d-mE 2 ),
AW (A ] 5 2 SALE R VAL, 1, 48] 25 (5 2- S AR AL, 2, 5] 2 (5t E W2 AL
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[0109]
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Aol 1 4—E]ﬁﬂé—1 3—%};}1—4@1, 1,6-tl9d-1,3,5-A = ¢l 1,14, 4-H Egbold-1,3-FEpr] 3 2
AAE el dE ALeelE, SA fFEAL] wHAA, #U}% e R e e =
dAapel e ek A, %fﬂﬂﬂ% @”i, SamlztEeRll M, A4k Ha, JhEEAHY Ah A"k da, 5
AR BghE, 2"l A, AR e, SARokE i}?}f}% & = 7tk

wowge) §7] BL 248 TAaE 74 28 AF 3%, 20 78 Bt s 2L AW e Eool
wuloz GAATIAY, 7 FA ASHE ARE olgdd Axd & Ak o5 AF9 B FAel A
=9g AGe glov, ARe] 540w g Aud 5 glov, WE 2m WA 5,000me] Wl A4
4 %9

Bonye) e f719ANRaAE dHES 0T S ool W4E 4 denz, v W4 FAo] 7
Aeli, DE(pin hole)o] Aol gl w47 vtom folaA A& & A= FHol ATk,

EREN

o, AAdE Bate] ¥ dwel W fIAALFLAE FFR % olF T g
PHe B PAMoR dgach, 2y ol dAE S8 2omA ool oste] & Wyl Wl HHEE

(1) Azl 1-1: FA 1-1 34

Br Br Br
,O_
son + (f —~ -0
0

1-1

2-bromophenylboronic acid(59.6g, 0.02970mol/sigma aldrich)el 1-bromo-2-nitrobenzene(50g,
0.2475mol/sigma aldrich) Pd(pph3)4(17.2g, 0.0149mol), potassium carbonate(130g, 0.9405mol)el]l THF
800ml : Water 200mlE Wil 95Tl 24A17F WHEA AT, Wk T8 F W2hslo] HO @ MCl T3 & A-A

Al (n-Hexane :MC)3lo] F3ta] 1-1dmf 64.4g(5& 93%) F~53FSH).
LC/NS: m/z= 278 (+1) ']

(2) Az 1-2: F3HA] 1-2 §A

Go O e

1-1 1-2

=34 1-1(32g, 0.1151mol)ell triphenylphosphine(90.5g, 0.3452mol/sigma Aldrich)el] 1,2-dichlorobenzene
1000m1 S Y 180TColA 2427 wwkale] vk AIATH, WS F3 § W¥4ste] 0 @ MCol F8E F AHAA

(n-Hexane :MC)3}e] & 1-28 23.5g(5& 83%) F53HAtt.

LC/NS: m/z= 2460 (W+1) ]
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[0119]

[0120]
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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(3) A x| 1-3: F7+A] 1-3 A

n 0
+@'H

Br

12 13

Z=ZFA1-2(1g, 0.0041mol)ell iodo benzene(2.1g, 0.0102mol/sigma Aldrich) potassium carbonate(2.2g,
0.0163mol), dibenzo-18-crown-6(0.1g, 0.0004mol/sigma Aldrich), Copper(0.5g, 0.0081mol/sigma aldrich)
o bromobenzene 30mlE Y 150Col|A 24A17F wutsle] vFS A AL, WS F8 3 Yzhsle] 1,0 @ MCo| =%

o

2] & A7 GA| (n-Hexane :MC)3}] F7HA| 1-3& 1.3g(5& 95%) 5313 t). (m/2=322)
LO/MNS: m/z= 322[ O#1)]

(4) Az 1-4: F7kA] 1-4 34

Br ;
| O N2aOBu-t, Pd2(dba)3 NH
O N TOL , ferrocene O O

H N
H
1-4

4-iodo-9H-carbazole(10g,  0.0341mol/sigma  aldrich)ol  NaOBu-t(4.8g, 0.0495mol/sigma  Aldrich),
Pd2(dba)3(1.6g,0.0017mol/P&H TECH), ferrocene(1.9g,0.0034mol/sigma Aldrich) © TOL 300ml= Y il 95Ce]

A 1247F kskel WhSAIZTH WS FE ¥ 9Zste] B 1 NCol FEE ¥ AR A (n-Hexane MO)F F
A 1-42 9.0¢(58 78%) =390},
LC/MS: m/z= 3380 Q1) ']

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

Br
O e

H 5

1.4 1-5

FZHA 1-4(10g, 0.029mol)el  Pd(0Ac)2(0.3g, 0.00145mol/sigma aldrich), DBU(8.8g, 0.058mol/sigma
aldrich), PCy3HBF4(1.1g, 0.0029mol/sigma aldrich)ell DMA 300mlE €3l 150°Col|A] 48A17F wyksfe] wh-E-A]F

ok g F85 5 Yzste] H0 ;o MCol 87 & A A A (n-Hexane :MC)dle] &7+ 1-5% 6.0g(55 81%) <

Sahirt.

LC/NMS: m/z= 257[ (M+1)']
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[0139]
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(6) Az 1-6: FZHA 1-6 A

Z7H4] 1-3(10.0g, 0.03lmol)el =7FAl 1-5(7.9g, 0.031mol), Pd(pph3)4 (1.8g, 0.0015mol/P&H TECH),
otassium carbonate(12.8g, 0.0935mol/sigma aldrich)o] TOL 400mlE Y ir 95CelA 24A7F B+ A #TH, W&
T T WA4ste HO0 o MCol FEE * ZAAA(n-Hexane :MC)3F] F7HAl 1-6& 12.6g(5E&  82%)

S,

h=)

oty

LC/NMS: m/z= 4980 (M+1)']

(1) Az 1-7: 335 1 A

@gkﬁnrwaﬂfgf?
| O

1-

=7k 1-6(10.0g, 0.020mol)ell bromobenzene(3.1g, 0.020mol/sigma aldrich), Pd(pph3)4(1.2g, 0.001mol),
potassium carbonate(8.2g, 0.060mol)oll TOL 250mlES @i 95CoA 24A 7+ 8+ ATk, ¥kS 8 & Wz}e)

o] H0 @ MCOl T#2 & AHAAA (n-Hexane :MC)3}H] 33HE 1S 8.8g(F5E 77%) 53T}

H-NMR (200MHz, CDCls): & ppm, 1H(7.63/D, 7.37/M, 8.12/D) 2H(7.45/M, 7.23/D) 3H(7.25/M, 7.33/M, 8.55/D,
7.94/D) 4H(7.50/D, 7.58/\)

LC/MS: m/z= 574[ Q1)

Ao 20 3hgtE 3 §HAd

T8GR0 ¢

S 7HA) 1-6(10.0g,0.020mo1) | 9-(4-bromopheny! )-9-pheny1-9H-f luorene (7.9g, 0.020mol/Z=At),
Pd(pph3)4(1.2g, 0.001mol), potassium carbonate(8.2g, 0.060mol)e TOL 250mlE EaL 95TCo|A 24A)17F HH-&
AAY. ¥ T8 5 dZste] H0 o MCHl TR & AR AGA (n-Hexane MCO)stY] S3&E 3& 12.9g (57&
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79%) 53T

H-NMR (200MHz. CDCls): & ppm, 1H(7.26/M. 7.45/M. 8.12/D. 7.63/D. 7.37/M. 7.33/M) 2H(7.50/D. 7.58/M.
7.87/D, 7.28/M, 7.38/M, 7.11/D, 7.55/D, 7.24/D) 3H (7.94/D, 8.55/D, 7.25/M) 4H(7.33/M, 7.23/D)

LC/NS: m/z= 814[ (M+1)']

Ao 3: 3h5tE 5 A

(L) Azxd 3-1: F3HA] 5-1 FA

Y
o B — ool

Br

1-3 (HO).B o (HO)-B

=7F4) 1-3(10.0g,  0.031mol)ol  9H-carbazole-2,7-diyldiboronic acid (9.5g, 0.037mol/Z=2hH),
Pd(pph3)4(1.8g, 0.0015mol), potassium carbonate(12.8g, 0.0935mol)ol] TOL 400mlE il 95TColA 2447+
HESAI AT, 9 5 WZste] H0 ¢ MColl T8l & AR GA (n-Hexane :MC)3ste] S3HAI5-1S 12.6g(5&

820055 3
LC/NS: m/z= 497[ (M+1)']

(2) Az 3-2 : 3}3+E 5 3HA

S 7HA) 5-1(10.0g,0.020mol )l 9-bromo-9-pheny1-9H-f luorene (12.8g, 0.040mol/sigma  aldrich),
Pd(pph3)4(1.2g, 0.001mol), potassium carbonate(8.2g, 0.060mol)e TOL 250mlE EaL 95TCo|A 24A)17F HH-&
ARG g F5 $ WZEte] H0 ¢ MCOl FTwE] ¥ A A A (n-Hexane :NMC)3te] 33t& 55 15.0g (578
84%) 531,

H-NMR (200MHz, CDCl3): & oppm, 1H(7.45/M, 7.63/D, 7.37/M, 7.23/D, 8.26/D, 6.80/D, 8.31/D, 8.00/D,
7.31/D, 7.20/D, 8.55/M, 7.94/D, 7.25/M) 2H(7.26/M, 7.50/D, 7.58/M) 4H(7.87/D, 7.11/D, 7.38/M, 7.28/M,
7.55/D) 5H(7.33/M)

LC/NMS: m/z= 8900 (M+1)']
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[0155]

[0156]
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[0158]
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Ao 4: 3h3HE 6 A

(HO),B

QB a0 e
<>“ Oy @N [ats
Ly
O

=24 5-1(10.0g, 0.020mol)oll  9-bromo-9-phenyl-9H-fluorene (12.8g, 0.040mol), Pd(pph3)4(1.2g,
0.001mol), potassium carbonate(8.2g, 0.060mol)ell TOL 250mlZE YL 95TolA 24417 WESA AT, WS £8

< W7tete] H0 : MColl Sl § A G Al (n-Hexane :MC)3te] &3HE 6 14.4g(58& 82%) F53F3Att.

6

H-NMR (200MHz, CDCl;): & ppm, 1H(7.99/D, 7.94/D, 8.72/D, 7.45/M, 7.63/D, 7.37/M, 7.23/D, 7.51/D,

7.39/D, 7.25/D, 8.55/D, 7.82/D, 6.88/D) 2H(7.26/M, 7.58/M, 7.50/D) 4H(7.87/D, 7.38/M, 7.28/M, 7.55/D,
7.11/D) BH(7.33/M)

LC/NS: m/z= 890[ (M+1) ]

Ao 5: 3h§tE 7 A

(L) Axd 5-1: F3A] 7-1 FA

H,N N ‘illik
@h*& ¥ H
oy
S s

XA 1-3(10.0g, 0.03Imol)el]  9,9-dimethyl-9H-fluoren-2-amine (6.5g, 0.031mol/sigma aldrich),
Pd(pph3)4(1.8g, 0.0015mol), potassium carbonate(12.8g, 0.0935mol)ol TOL 300mlE @i 95TColA 24A7+
HESAIH T, e T8 T Wk B0 o NCol SEEl F AP A (n-Hexane (MOt F7HA 7-18 11.0g(5

& 79%) 53kt

LC/NS: m/z= 451[ (M+1) ]

(2) Azxd 5-2: 3E 7 A
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[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]
[0174]

[0175]

[0176]
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< 7HA) 7-1(10.0g, 0.022mol)°ll bromobenzene(3.8g, 0.024mol), Pd(pph3)4 (1.3g, 0.001lmol), potassium
carbonate(9.1g, 0.066mol)oll TOL 400mlE 2L 95ColA 24A17F WHEAI AT, w8 =28 3 Yzhalo] HO0 @ MC
of F&7 F ARPAGA|(n-Hexane MC)3te] &3&E 75 9.3g(F& 80%) F53Att.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 6.58/D, 8.55/D, 7.25/M,
6.81/M, 7.33/M, 7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 7.94/D) 2H(7.50/D, 7.58/M, 6.63/D, 7.20/M,
1.72/9)

LC/NS: m/z= 527[ Q1)

Aol 6: 2= 8 A

7-1

XA 7-1(10.0g, 0.022mol)ell 2-bromonaphthalene(5.0g, 0.024mol/sigma aldrich), Pd(pph3)4(1.3g,
0.0011mol), potassium carbonate(9.1g, 0.066mol)e] TOL 400ml= @i 95CoA 24417 WHSAFTh, wkS =

2 F @7ketel B0 : Meol Z8el T ALY (n-Hexane MO SHE 89 10.0s(5F 79%) FEIAT.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.50/M, 7.45/M, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 7.55/D, 7.28/

M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 7.49/D, 7.84/D, 7.88/D, 7.36/M, 7.77/D, 7.74/S, 8.55/D,
7.25/M, 7.33/M, 7.94/D) 2H (7.50/D, 1.72/S, 7.58/M)

LC/MS: m/z= 5770 (M+1) ]

Ao 70 shgtE 9 A

71

7HAl 7-1(10.0g, 0.022mol)<l 4-bromobiphenyl (5.6g, 0.024mol), Pd(pph3)4(1.3g, 0.0011mol),
potassium carbonate(9.1g, 0.066mol)oll TOL 400mlZS 2 95T A 24A17F wr-S A AT, ¥kS Z8 & 7z}t
ato] 1,0 @ MCol T8 T AP AA (n-Hexane :MC)3H 3gE 95 10.6g(5& 82%) F533At).

H-NMR (200MHz, CDCl3): &6 ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.75/S, 7.55/D, 7.28/M, 7.38/M, 7.87/

D, 7.62/D, 6.58/D, 7.41/M, 7.25/M, 8.55/D, 7.33/M, 7.94/D) 2H (7.58/M, 7.50/D, 7.51/M,
1.72/S, 7.52/D, 7.54/D) 3H(6.69/D )

LC/NMS: m/z= 603[ (M+1)']
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[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

SIHSd 10-2014-0130297

Ao 8: shetE 11§

-1 1

=24 7-1(10.0g, 0.022mol)ol]  1,3-bromoterphenyl (7.4g, 0.024mol), Pd(pph3)4(1.3g, 0.001lmol),
potassium carbonate(9.1g, 0.066mol)o] TOL 400mlES Y1 95TolA] 24A7F ¥h-SA| T, whe ZF8 3 Wz}

3Fe] 1,0 @ MCol 87 % A-AA (n-Hexane :MC)3te] 3}1gHE 115 10.6g(5& 71%) SS53FAct.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.75/S, 7.62/D, 7.87/D, 7.38/M, 7.28/

M, 7.55/D, 6.58/D, 7.70/S, 7.41/M, 7.57/M, 7.25/M, 8.55/D, 7.33/M, 7.94/D) 2H(1.72/S,
7.51/M, 7.52/D, 7.48/D, 7.58/M, 7.50/D, 7.54/D) 3H(6.69/D)

LC/NS: m/z= 6790 (M+1) ]

Ao 9: shgtE 12 §HA

12

=74 7-1(10.0g, 0.022mol)ol]  1,4-bromoterphenyl (7.4g, 0.024mol), Pd(pph3)4(1.3g, 0.001lmol),
potassium carbonate(9.1g, 0.066mol)ol] TOL 400mlZ Wi 95ColA 24X3F WHSA T, Wk F8 5 Yz}

3Fo] 1,0 @ MCol 87 % A-AA (n-Hexane :MC)3te] 3}1gHE 125 10.9g(5& 72%) 53k},

H-NMR (200MHz, CDCl3): & ppm, 1H(7.45/M, 7.41/M, 6.99/D, 7.12/M, 6.75/S, 7.55/D, 7.28/M, 7.38/

M, 7.87/D, 7.62/D, 6.58/D, 8.55/D, 7.33/M, 7.94/D) 2H(7.51/M, 7.52/D, 1.72/S, 7.58/M,
7.50/D, 7.54/D) 3H(6.69/D) 5H(7.25/D)

LC/NS: m/z= 6790 (M+1) ]

AAle 10: sI3HE 15 344
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

SIHSd 10-2014-0130297

(1) Az 10-1: =xkA 15-1 34

NP

1-2
15-1

S 7HA 1-2(1g, 0.0041mol)ell 2-iodonaphthalene(2.6g, 0.0102mol/sigma Aldrich) potassium carbonate(2.2g,
0.0163mol), dibenzo-18-crown-6(0.1g, 0.0004mol), Copper(0.5g, 0.0081mol)el bromobenzene 30mlE YL
150Coll Al 24A12F mbsto] REGAIATE, ¥Hg T8 5 W7Zbste] H0 0 MCAl T8 ¥ A A Al (n-Hexane :MC)

alo] F7hA 15-12 1.5¢(58 95%) S5},
LC/MS: m/z= 373[Q11)']

(2) Az 10-2: =34 15-2 A

=7F4] 15-1(10.0g, 0.027mol)el] 9, 9—dimethy1—9H—fluoren—Z—amine (6.5g, 0.031mol), Pd(pph3)4(1.6g,
0.0013mol), potassium carbonate(11.1g, 0.081mol)ell TOL 300ml= Y il 95T A 24A17F ¥H-EA|ZTh, w8 =

_tli %Z}O]—O:] H20 . MCOﬂ —a—t _'C,"_ %E} quﬂ(n Hexane Mc)ol—ﬂ —5‘7]'Zﬂ 15_2% 112g(TE 83%) T%—B‘]’Aiq—

LC/MS: m/z= 501[ Oi+1)']

(3) Az 10-3: 38HE 15 A

=24 15-2(10.0g, 0.020mol)ell bromobenzene(3.5g, 0.022mol), Pd(pph3)4 (1.2g, 0.00Imol), potassium
carbonate(8.3g, 0.060mol)el] TOL 400mlE ¥ il 95TColA 24A17F vk A|ZT, whs 8 3 WzZbsle] H0 : MC

of Z&7 & AHAAGA(n-Hexane :MC)3ste] &3E7S 9.3z(FH& 80%) F53H3ATH.
H-NMR (200MHz, CDCls): & ppm, 1H(7.83/D, 6.99/D, 7.12/M, 6.69/D, 6.75/S, 7.36/D, 7.94/D, 7.33/M,

7.25/M, 6.81/M, 8.55/D, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.55/M, 7.28/M) 2H(7.59/M, 7.20/M, 1.72/S,
6.63/D) 3H(8.00/D)

LC/MS: m/z= 564[ O1+1)']
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

SIHSd 10-2014-0130297

e 11: shet= 16 A

&

'O ) ‘g

=74 15-2(10.0g, 0.022mol)oll 2-bromonaphthalene(5.0g, 0.024mol/sigma aldrich), Pd(pph3)4(1.3g,
0.0011mol), potassium carbonate(9.1g, 0.066mol)o] TOL 400mlE @il 95TolA 244k ‘ﬂ}°/\]7ﬂ1ﬂr ks =
2 % Yztalo] HoO : MCol 57 & AYAA(n-Hexane MC)3te] 33HE 162 10.0g(5F& 79%) FE3HAT.

H-NMR (200MHz, CDCl;): & ppm, 1H(7.36/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.83/S, 6.99/D, 7.12/M,

6.69/D, 6.75/D, 7.74/S, 7.77/D, 7.50/M, 7.36/M, 7.88/D, 7.84/D, 7.49/D, 6.58/D, 7.62/D, 7.87/D,
7.55/D, 7.28/M, 7.38/M) 2H(7.59/M, 1.72/S) 3H(8.00/D)

LC/NS: m/z= 627 (M+1) ]

e 120 shet= 17 A

FZHA 15-2(10.0g, 0.022mol)ell 4-bromobiphenyl(5.6g, 0.024mol), Pd(pph3)4 (1.3g, 0.001lmol), potassium
carbonate(9.1g, 0.066mol)l TOL 400mlE Wil 95ColAl 24A17F WESAIF T, WHs $5 & Yzhsle] H0 @ MC
of Tl & AP AA(n-Hexane MOt &}3&E 175 10.6g(5& 82%) 5313 tt.

H-NMR (200MHz, CDCl;): & ppm, 1H(7.36/D, 7.83/S, 6.99/D, 7.12/M, 6.75/S, 7.94/D, 7.33/M, 7.25/M,
8.55/D, 7.41/M, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M, 7.55/M) 2H(7.59/M, 1.72/S, 7.51/M, 7.52/D,
7.54/D) 3H(8.00/D, 6.69/D)

LC/NS: m/z= 653[ (M+1) ]

AAlo 13: sl3HE 23 34

(1) Az 13-1: F3HA 23-1 34

=24 1-3(10.0g, 0.03Imol)o] Ammonia(0.5g, 0.031mol), Pd(pph3)4 (1.8g, 0.0015mol), potassium
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

ZIHSd 10-2014-0130297

carbonate(12.8g, 0.0935mol)ell TOL 200ml = YaL 95Co|A 2A1%F WA Y, W% F8 & Wzhsle] HO0 : MC
of &g §& APAHAl(n-Hexane :MC)d] F7HA] 23-18 7.1g(5H& 88%) F53l3itt.
LC/MS: m/z= 259[ (M+1)']

(2) Az 13-2: =xbA] 23-2 A

+ —_—
=y~ NHz O’
/f[/ Br
i,

{ Hn

23-1

XAl 23-1(10.0g, 0.039mol)el] 3-bromo-9,9-diphenyl-9H-fluorene (15.5g, 0.040mol/sigma aldrich),
Pd(pph3)4(2.3g, 0.002mol), potassium carbonate(16.1g, 0.117mol)oll TOL 500m1E ¥ir 95Tl 2447+ Hk-S-

AFG. d-g T8 & W4k H0 0 MCol T & Ay A A (n-Hexane :MC)s] F3HA| 23-2E5 18.2g (&
81%) 53,
LC/MS: m/z= 5750 (M+1) ]

(3) Az 13-3: 3}3E 23 34

23-2

XA 23-2(10.0g, 0.017mol)ol bromobenzene(2.7g, 0.017mol), Pd(pph3)4(0.9g, 0.0008mol), potassium

carbonate(7.0g, 0.05Imol)el TOL 250mlE YWl 95ColAl 24A17F WHSAIZTH, e 8 3 Yzhslo] HO @ MC
o] %8 ¥ AYUAA(n-Hexane :MC)3I] 31gE 23& 8.9g(5& 81%) F53FAL).
H-NMR (200MHz, CDCl;): & ppm, 1H(7.94/D, 7.20/M, 6.63/D, 8.55/D, 7.25/M, 6.81/M, 7.20/M, 6.63/D,

6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M, 7.55/D, 7.26/M, 6.75/D, 6.69/M, 7.33/D, 7.12/M, 7.26/M,
6.99/D, 7.12/M) 2H(7.58/M, 7.50/D, 7.11/D, 7.33/M)

LC/NS: m/z= 671[(M+1) ]
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

[0234]

[0235]

SIHSd 10-2014-0130297

AAe 14: 3I3HE 24 34

23-2

XAl 23-2(10.0g, 0.017mol)°] 2-bromonaphthalene (3.5g, 0.017mol), Pd(pph3)4(0.9g, 0.0008mol),
potassium carbonate(7.0g, 0.05Imol)ell TOL 250mlE Wil 95T A 24A17F WHSAIZTH, W-e ZE15 I Yz}s}
o] Hy0 @ MColl 288 = AHAA(n-Hexane MC)3te] 335 242 9.8g(F5& 82%) FE315t).

H-NMR (200MHz, CDCl;): & ppm, 1H(7.94/D, 6.99/D, 7.12/M, 7.33/D, 6.69/M, 6.75/D, 7.49/D, 8.45/D,
7.84/M, 7.25/M, 7.88/D, 7.36/M, 7.50/M, 7.77/D, 7.74/D, 6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M,
7.55/D) 2H(7.58/M, 7.50/D, 7.26/M) 4H(7.11/D, 7.33/M)

LC/NS: m/z= 701[ (M+1) ]

AAlo 15: 3I3HE 25 34

{ Hn

o 00—
23-2 OO

S 7HA) 23-2(10.0g, 0.017mol)oll 4-bromobiphenyl(4.0g, 0.017mol), Pd(pph3)4 (0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.05Imol)el] TOL 250mlE ¥ il 95TColA 24A17F vk A|ZT, Wk 8 3 Wzbsle] H0 : MC

~ s
o' e
& O

of Z%z 5 AAAA(n-Hexane :NMC)3te] 33E 255 10.3g(& 83%) 5313t
H-NMR (200MHz, CDCly): & ppm, 1H(7.45/M, 7.94/D, 6.99/D, 7.12/M, 7.25/M, 7.54/M, 8.55/D, 7.41/M,

7.54/D, 7.33/D, 6.69/D, 6.58/D, 7.62/D, 7.87/D, 6.75/D, 7.38/M, 7.28/M, 7.55/D) 2H(7.58/M, 7.50/D,
6.69/D, 7.52/D, 7.51/M, 7.26/M) 4H(7.11/D, 7.33/M)

LC/NS: m/z= 7270 1) ]

Aol 16: 3HekE 29 A
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[0236]

[0237]
[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

SIHEd 10-2014-0130297

(1) Az 16-1: =xkA] 29-1 A

() ()

15-1

Z7F4) 15-1(10.0g, 0.027mol)o] Ammonia(0.4g, 0.027mol), Pd(pph3)4 (1.6g, 0.0014mol), potassium
carbonate(11.1g, 0.081mol)el TOL 200ml& ¥ 95CelA 2A17F BFEAI AT, WHS E8 3 Wzbslo] H0 0 MC

o Tw7 & AP AA(n-Hexane :MC)3}] A 29-18 7.1g(5& 85%) 53Tt
LC/NMS: m/z= 3090 (M+1)']

(2) Az 16-2: Z3HA] 29-2 A

- ()
S B
S ses O
29-1 29-2 O

A 29-1(10.0g, 0.032mol)oll 3-bromo-9,9-diphenyl-9H-fluorene (12.4g, 0.032mol), Pd(pph3)4(1.8g,
0.0016mol), potassium carbonate(13.2g, 0.096mol)el TOL 400mlE Y3l 95Co| A 24A17F ¥ A AT}, ¥H8 =
2 ZF Yzato] Hy0 ¢ MCol 288 & AYUAA (n-Hexane MC)3te] =714 29-28 16.2g(F& 81%) F+53}%th.

LC/NMS: m/z= 6250 (M+1)']

(3) Az 16-3: 3t8+E 29 A

-

292 "“\\/’F/

XA 29-2(10.0g, 0.016mol)oll bromobenzene(2.7g, 0.016mol), Pd(pph3)4 (0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.048mol)ol TOL 250ml1S ¥aL 95CelA 24A17F wb-SAIZ T, vk F3 F WZ3ske] H,0 @ MC

o] %8 ¥ AYUAA(nHexane :MC)3I 3gE 298 9.2g(5& 81%) F53FALh.
H-NMR (200MHz, CDCls):§& ppm, 1H(7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 6.75/D, 6.69/M,

7.33/D, 7.12/M, 6.99/D, 7.83/S, 7.36/D, 7.94/D, 7.25/M, 6.81/M, 8.55/D) 2H(7.26/M, 7.59/M, 6.63/D,
7.20/M) 3H(8.00/D) 4H(7.11/D, 7.33/M)

LC/NS: m/z= 701[ (M+1) ]
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[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

SIHSd 10-2014-0130297

AAd 17: 35HE 30 §A

=24 29-2(10.0g, 0.016mol)ol 2-bromonaphthalene (3.3g, 0.016mol), Pd(pph3)4(0.9g, 0.0008mol),
potassium carbonate(7.0g, 0.048mol)ol TOL 250mlES Y i1 95CoA] 24A)7F WHEAI AT Wke 28 3 Y7zhs)
o] H0 : MColl &+ & AHPAA (n-Hexane :MC)3Fe] 342 30& 10.1g(FE 84%) 538+ t}

H-NMR (200MHz, CDCl3): & ppm, 1H(7.36/D, 7.94/D, 7.83/S, 6.99/D, 7.12/M, 7.33/D, 6.69/M, 6.75/D,
7.55/D, 7.28/M, 7.38/M, 7.87/D, 7.62/D, 6.58/D, 7.74/S, 7.77/D, 7.50/M, 7.36/M, 7.88/D, 7.25/D,
7.84/M, 8.55/D, 7.49/D) 2H(7.59/M, 7.26/M) 3H(8.00/D) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 751[ (M+1)']

Aol 18: sHetE 31 §HAd

=73 29-2(10.0g, 0.016mol)ell 4-bromobiphenyl(3.7g, 0.016mol), Pd(pph3)4(0.9g, 0.0008mol), potassium
carbonate(7.0g, 0.048mol)ell TOL 250mlE Wil 95ColA 24A17F WHSAIZTH, e 8 3 Yzhslo] HO @ MC
of Z%2 & ZAYPAA (n-Hexane :MC)3le] 33E&E 318 9.6g(5& 79%) 533 c).

H-NMR (200MHz, CDCl;): & ppm, 1H(7.36/D, 7.94/D, 7.83/S, 6.99/D, 7.12/M, 6.75/D, 7.55/D, 7.28/M,
7.38/M, 7.87/D, 7.62/D, 6.58/D, 8.55/D, 7.25/D, 7.41/M) 2H(7.59/M, 7.52/D, 7.51/M, 7.54/D, 7.26/M)
3H(8.00/D, 6.69/D) 4H(7.11/D, 7.33/M)

LC/MS: m/z= 7770 (M+1) ]

AAd 19: 313HE 35 A
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[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]

[0269]

[0270]
[0271]

[0272]

SIHSd 10-2014-0130297

(1) Az 19-1: =xkA] 35-1 34

¢
: Bf @@H
ar Y () N
O —_—_ 8 S O 080

=24 23-1(10.0g, 0.039mol)oll 2-bromotriphenylene(12.0g, 0.040mol/sigma aldrich), Pd(pph3)4(2.3g,
0.002mol), potassium carbonate(16.1g, 0.117mol)o] TOL 500mlS Y¥WirL 95CeolA 24A)17F WA AT, HHg =
g 5 JZste] HO0 : MCol =E7 F APAA(n-Hexane :MC)dle] F7HA 35-12 18.2g (5 83%)

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

(2) Az 19-2: 3}3HE 35 3HA]

H
M
R

kA 35-1(10.0g, 0.021mol)°l bromobenzene(3.3g, 0.021mol), Pd(pph3)4(1 Zg, 0.001mol), potassium
carbonate(8.6g, 0.063mol)ell TOL 300mlE ¥l 95ColA 24A13F WHSA| AT T T YZske] 1,0 ¢ MC

of %8 ¥ AYAA (n-Hexane :MC)3}e] 3}3&E 358 9.8g(5& 83%) F53FArh.

H-NMR (200MHz, CDCl;): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 7.02/D, 7.87/D, 8.13/D, 8.55/D,
6.81/M, 7.25/M, 7.33/M, 7.94/D) 2H(8.93/D, 7.88/D, 7.82/M, 8.12/D, 6.63/D, 7.20/M, 7.58/M, 7.50/D)

LC/NS: m/z= 5610 (M+1)']

Aol 20 3HebE 36 FHAd

@N OQO Sain .o

=24 35-1(10.0g, 0.021mol)el 2-bromonaphthalene (4.3g, 0.021mol), Pd(pph3)4(1.2g, 0.00lmol),
potassium carbonate(8.6g, 0.063mol)ol] TOL 300mlE Eir 95TCoA 24A7F wHEAFH T}, whe 85 & Yz}

o H0 @ MCOl T#2 & HAHAAA|(n-Hexane :MC)3}e] 33HE 36 10.3g(5& 80%) F53F ).

H-NMR (200MHz, CDCl;): & ppm, 1H(7.45/M, 6.99/D, 7.12/M, 6.69/D, 7.02/D, 7.94/D, 7.33/M, 7.25/M,

7.49/D, 8.55/D, 7.84/D, 7.88/D, 7.36/M, 7.87/D, 7.50/M, 7.77/D, 7.74/S, 8.13/D) 2H(8.12/D, 7.82/M,
7.88/M, 8.93/D, 7.50/D, 7.58/\)
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

SIHSd 10-2014-0130297

LC/NS: m/z= 611[(M+1)']

2 u o] AAjodA] 2holE ko] ofgel .

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

Moz Z"E 71 o 3dE 18 Tste] 120me] FF555S FAs9 o, oA (BPE TXE
Ir(ppy)se =HER dto] &R vlgo] 997t S 55 Ir(ppy)ss =Fste] Aerss o ©45<S 30m

A= P4

2 9le) Balg® 10m FAZ EHse] AFo] WAFS AU AAFEFFOR oJFaE AL WAtE ATAW
=S gAsta, 2 99 Alg3E TSI 40mme] HAAFESS AP e, o fd E3EES S&Ste] 1nm
o) AAFYFL BARATE. AAFUF Aol FFES SHs] 120me) ST GAstel FI AL LA

olWl, 7} BHo FA&EEE {F71EHQ, d¢E 1, (BP, Algs, Balg® 0.1 nm/sec, E3HF2 0.01 mm/sec,
SGFu)HES 0.5 nn/secE 3¢t

A A 2 WA 20

SFE 1 gAY sy ® 19 7AE AIZSFEARE
2AAN G 2 WA 209 FA)AARF LS A 28T

A 1

471 sik= 1 oA NPBE eSS ARRE AR S Aldfstas Akl 13 Fdd e s AxpH|ale|

18] F7RAARF2AE Az,

olat, 7] aAMAAlA 1 WA 209 2AH|ad 19 wEk AzE FrIAAEF LA EAAS Hud dxE 3
7] % 1 o YehiAct.
I 1
AETTFEAE TGV g & MRTE CIE(x, v)
(at 1000cd/m’) (cd/A)
AP A o] 1 3= 1 6.1 25 0.33, 0.64
A A o2 3}3E 3 5.9 24 0.33, 0.63
AL A o3 3= 5 6.0 26 0.33, 0.63
A A A4 3} E 6 6.1 25 0.33, 0.63
AL A] of]5 3= 7 6.1 26 0.33, 0.63
A A A6 3}3E g 5.9 25 0.33, 0.63
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AR A A7 3E 9 6.0 25 0.33, 0.63
E R 33E 11 6.0 25 0.33, 0.64
A A A9 3eHE 12 5.7 26 0.33, 0.63
2 A 410 3}EE 15 6.0 26 0.33, 0.63
A A 11 33t E 16 6.1 25 0.33, 0.63
A A o] 12 EE 17 6.2 26 0.33, 0.64
A A 13 3}3tE 23 5.9 25 0.33, 0.63
2R A 414 3}elE 24 6.1 25 0.33, 0.63
A A 15 33t s 25 6.1 25 0.33, 0.63
A A 16 3EE 29 6.2 26 0.33, 0.63
AP A |17 3}3tE 30 6.0 25 0.33, 0.64
A A 418 3stE 31 6.1 22 0.33, 0.63
A A 19 3}3tE 35 5.8 26 0.33, 0.63
A A 4120 3= 36 6.0 25 0.33, 0.63
2 AH A1 NPB 6.5 19 0.33, 0.63

[0290] TEAY 2 uag s =4

[0291] QoA WHE f 1B AAZIRAT]: 25425m /FHA A 262m ) S VL S A E (CS-2000+4] L+ TVLZ 2 1) o

T4 3 T ARES A/m A ASA7IY ZZwe] w % (cd/m), FEALY), AFLDEWN/n), WFEE

(cd/M)& FA3Y 3127} 1000cd/m” 2 o FEAGy S-S A7) 1o YERAT.

[0292] X 19 mEW, 2 2y 2 {7 AARFEAE s5Ee] fUIHARFAAY] AFFEAER AEE <
o] NPBE ATTFAREZ AT wHiy P 493 "ojxa, d3dase A3 34 As &
ST}
=y
R=2%)
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