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ul ] A

=
A AR ol e Mie] ot gl

3

1=
o

o &) w7} 7h

il
w
!
ol
N
el
il

71, C7 WA €30 ok

Jo}

7], C7 WA C30 ¢

]

shubel 271 dlol N, 0, S % P2 ololl ol A A

S

1=2A17], opnle7], C1 WA €30 ofRl7], YER7], A27], (1 WX

0]

7}

A7), obrm=7], C1 WA €30 obvl7], €3 WAl €30 2&7], €1 WA €30 &
9

7], C3 WA €30 AlZ2<4ZA7], €6 U] €30 o}& 7], C1 WA €20 &=FA17], C1 W

el

x

el

1R=3]

=
W
=

=

]

rolgk MES] Aot gl
o zrold Mwel gol7t

2

1

qul
[e)
=
=
=

A

s

=

=

27

BAA A "dA (alkyl) 7" 2] Ao}

A el A"
Al A ol

HZ old7], C1 WA 20 ¢=A17], €1 WA Cl0 EFPZSF o=
3| e =

Z17], C1 WA C30
B A Ao A "EE 2"

& A CA

=
=
=

2

[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]

3} &7 (saturated alkyl)”7]" & 4 At}

B

d77)= o o

[0105]
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

ZIHEd 10-2015-0121626

A7) Aol dlue] o]F A i MFATS EIEtal o "E¥3} &7 (unsaturated alkyl)7]"¥ =
=
"olAd W (alkenylene)7]"E A% T /19 BFAAR7E Hoj® sli}le] ElA-BlA o]F AFlo
715 9Hsty, "&71d @ (alkynylene) 71" = 3:1101};— T 7he gAY ATY 24015 3kt A
2 o]Fojx ALV E ou|sty, EIolE EXslolE o V= ¥XE, AAY =E A 5

2

Az
aul
*.*
ruh
B>

471 €1 WA €30 ¢471d 4 v, B FAdo g d77]= €1 WA €20 €247], C1 WX C10 &4 7]
EE C1 WA 6 &271d =2 Q).

GF Fol, C1 WA ¢ 2A/E A 1WA 4 AS BaAR, F, 2DHE AD, Y, Tz, ola-x
29, n-9g, ola-Vd, see-H W -REE o[ Folzl oA AP e,

FAH B Hol 47 HA/E WY, oWy], Zady], olhxEds], B, ola¥ds], -FE,
1847, ey, ZEdds), Yedr], AFEizgs), AFEYEs], AFEAY], AFEEd7)

Ad7
& qudtt

"obEl 7" ololrly], holrly], ofdeolly], i geldelu /S Eabael,

"AZ2S D (cycloalkyl) 7" BmAEE EE FaE] ZYAZY(S, d2UAEY] dAT 4ES vd 7
Ae xg) 2E71s 9

lu

"6“E“i*'ﬂi“@(heterowcloalkylW—E A7) Yol N, 0, $ 2 PR olFolzl welx Helsi s
ARE 1 WA 4 Fe3tn, Yuxs gx0l A7 3

rlng)?_] AL, 8" 17 F AHolx e vt A7) dEHE A= 1 WA 47 ESS 4 ).

"EE (aromatic)7]"= @] FEIQl AHE7)e] BE A4TF p-ouDe B glon, o] p-owge] Fo

(conjugation)$ F4aka Qe 28718 ofmart. FAAQ o2 ofdr|e s zobd )7} A,

o}l (aryl)7)"E BwAlEE mi §3 ug ZAZE(S, @295 A3 AESS U AXE ag)

44718 Tt

"8l el 2ok (heteroaryl)7]" = okd7] tol N, 0, S R PR o]tolzl ol Helee dAHzdAE 1 WA 1)

Falal, A Badd AL oAt 7] sHwoldr)zt 38 el (fused ring) A5, §38 e

Z Aol st mEvt A7 FEE dAS 1 WA 4 238 5 k.

o7l W slEl Rt wHel e Bag W ngadsge] el

nelzlel 7] i rol ety "9l o] zdEle] A}LE w, Ao B z}zbe] o7 W@ ofo] foj: A7) U

Ehdl ojuloh g8 T
5

i e R ) e e R i B 4 g e |

e

¥ ouge) v AAldel mEw, ALAS(10), AZAF(150) D 47 ALAFI A2 Apolol] BBFF(134)
FATFEFUOE T, B BT 9 ATEES § 18 o9l W1 HADINTLAE e
T AL FP0R e HAATIEADI AFD F 9

R A7 7 IAAE A (D)7 A7) AT A2 S Abelell AAFRS(181), AAeES(132), BaAbd
[}

o
Z(133), AR FF(135) B AFFUF(137) oA AdE 15 oS F7iz x3d 4= ).
A7) watE(134)0) EAES EHEE ¥33F 4 Qi)

$5(136) 2 ¥

5

(131), AAFEF(132), B3Ad3(133), TF3F(134), AAAGF(135), B3
(137) & 1% o]o] §7182(130)d =34 4 9t}



[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

ZIHES 10-2015-0121626

B7) N AAE G2 vhE A Al Rl oste] AAHn. £ AR FEI VAA A=,
Ao B FHAES Ze @ 5HT ATe gt FAAR dE 59, f27, 74 Zged 45 §2 AME
& 4 ek

v TRl fU AT A FEARRAE 4oV ol AFFE e w9, ¥, A=A e e
olo] EFES AMEE = gtk FAHoRE F459 Au B Cul, ITO(QF F4 AH8HE), Sn0, 2 Zn0s} &

B ARy ARE E 5 Ak $F B FAE 10 WA 200m 7} whgA s

=

=
B ouge) FARAARYEAY &F ARZAL 4oV 00 QST 2= F5, #
= 5]

= % o, A7 A=A e =
ol9] ==& AT 4 . AR, Na, NaK &5, 2w, vtadle, &%, dF 89, 98, &
FrE, vtadle @5, EFUE S & g A o9, &FnH/A0,, ¢FrE/HE, tads/e ®

v uadlE/dF 5% AHeE 4 vk 5259 FAE 10 WA 200nm 7F w2 &)

U ool AL utEAsAlE 10% o4 FEHES A E
= U Q/mm o]3teltt. A= FA= 10nm WAl 1gm, R}
vt gt A= 10 WA 400nm o|th. olgt A= s 71EE(CVD), =8A 714FF(PWD) T 71EE

ok 2 odyo] B HEslA B Wy {fr|HAGEAAE s5HEe] AMeE W, FAE AI¥es BH, A
Ty B, #3T 24, 235 32E B, dAAsS EE, 2 dAFY E-o] Y] A7 fUlES
A g502 ARSHAY Ee B Oy {rAAE GRS stET deHor Yisle] ALEE 4 Qlu

4 TF EAZ2A 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#ld-N, N'-t}(3-wldsd)-4, 4'-tJopu v (TPD), N, N'-tl#d-N,
N'-Hupze-4, 4'-tobule]dd, N, N, N'N'-8|Egp-Ed-4, 4'-toprmn]sfd, N, N, N'N'-s|=Ez}#d-

4, 4'-tolu)enAd, ZH(I1)1, 10, 15, 20-BlEdEd-21H, 230-29 & S 2o x39@ (porphyrin)3}gt
5 fEA, F4 =28 Sl BEks 33wl Szt A, 1, 1-°8]2U-Y-p-EHolu ) A EF 24

NN, N-ES Bk, 4, 47, 4'-EfAN-G-gH )N Dol ] Eelsdolna ge Eelololn
A, NddstEE 2 EeudsteuiE 2o tilE GRA, $E5 TuRAeh, TxuRAleh
e TYRAoh fEA, AEMAE opnl fEAl, AohAEMA FEA, WHH AFolvln 26 of

KX
B
WoseEe] Al % EEAY T8 & 7 ok

A2 4 EZAZA diphenylphosphine oxide—-4-(triphenylsilyl)phenyl (TSPO1), Algs, 2, 5-Uold AE

=4 (PyPySPyPy), HEZF <2 vlolEl= 3}3HE(PF-6P), Octasubstituted cyclooctatetraene 3}EFE(C0Ts)S &
& sich

A .
2 dge] fUIAAE A dolA, A FYF, AR 5T, AT FET R AT FYTS S g5
2o Sh} ol BHE FhAE B Fom FANAY, Ex 4 AFH, dold R HAEL T4
L omape 202 T4E 4 U
FAEREA odE EW 53 F3AR, FFSUA, dolA MAk, 7] Addely @ FF £48 ASE &
F At FAAREE, FhEA SFE, TAUEAlEA e, JHHbEA 2AASAL|E SHeHE, bis((3,
5-difluoro-4-cyanophenyl )pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)

aluminum(Algs), STERA, #dEA, Hd, 4, ddd, 229, FHA 9 FugeEy 2 otz n)

g 3gE AAdd 2o PuAdd FFE, 1, 4-v]2 -wg2gE)HAl, 1, 4-H2U-dg g

A, 1, 4-2U-ma-5-md-2-SARE )AL, 1, 4-02G-dE-2-8AE )AL, 2, 5o (5-t-FE-2-

zexE@)Abol ol 1, 4-dsd-1, 3-FEdel, 1, 6-t#d-1, 3, 5-dAEYA, 1, 1, 4, 4-ElEFGHI-

1, 3-FErda) 22 AANgH ol E AdeolE, $A fFEAY F52A, Fukd MA, Aol gl

2, Aol vE A o] e g A HEWE Mg SAMZERA M FAk A4 2R AEE
A gRE, 2gwl f A, 2¥E S3E, SAYorE SHE 55 B 7 Ut

®oane] 7] I A48 TASE 4 3 AT 3, 2% 39 £t ALY 22 3AY P9 ool

i

I~
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

ZIHES 10-2015-0121626

sutoz YAAIIAL, 2 FAA ASHE ARE olgdtel A2T F Utk olF AF9l w T aAE
Mg Alge glon, Amel S4o ueh g A8g S Qo BE 2m U4 5, 000me] WA A3
=

wodge) We folAANEAAE SHRe AT Sl oJetel F4W & dom=, vt g4 FHo| 3
A5k, AEGin hole)o] A gl FA Wutow Folahsl 22 = = P4l ek,

W] WE flAARRAAE AR D OB ¥
AU % FAASE ARULh et ol dAE 8 Aoz ool sl & wEsl Wi BALE

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

SN Py Y
) -
S

2-bromonaphthalene (2.1g, 0.010mol), benzophenonehydrazone (2.4g, 0.012mol), t-BuONa (1.4g,
0.015mol)), Pd(0Ac)2(0.04g, O. OOZmol) 183l 2-Dicyclohexylphosphino-2'.4', 6'—triisopropylbiphenyl
0.1 g(0.002 mol)< TOL 30mLell <1 F 90 CTolA] 31 waksllth. Aoz 238 #eEd SF55 71stn
HedeEHZ 100 nL2 29, YS22E 100 nl2 1% FF350vh. F&3 f715S d7ste] 10 @ M F

By T AP A7 (n-Hexane MC)3Fo] Z744 1-AZ 3.0g(58 92%) =389},

LC/MS: m/z=322 [(i+1)']

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

F7HA11-A (3. 2g, 0. OlOmol) p—toluenesulfonic acid monohydrate (3. 8g, 0.020mol) ¢ E3%&< EtOH 40 mL
Q— TOL 40 mL & 7}3F & 110 CollA] 24A17F uwkslgdct. Ao 2 23] =,
2 100 mLE 29, YZF=2dE 100 nLE 2H FZ39t. F53 57

EX-F
o T =

i r
tlo (=
ok
N
ob
)

&

(=)

=

(a9}
2
ofj

74 Al (n-Hexane :NC)3te] $31A] 1-BE 1.2g(5& 70%) F53I3TH
LC/MS: m/z=167 [(+1)']

(3) Az 1-3: =7rA1-1 34

ZT

H
N

O l O
-0 O

Br

1-B 1-1

ZHA 1-B (3.0g, 0.018mo)1°l N-bromosuccinimide (3.2g, 0.018mol) © THF 100mlE Y il 0TColA] 4A)7F L
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[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

ZIHES 10-2015-0121626

st MSA AT, Wb TR T U0 0 ol EA"ER FEE T A AAl(n-Hexane (MO)E] FZHA 1-1&
2.1g(55& 48%) 53Tt

LC/MS: m/z=246 [(1+1)']

(4) Az 1-4: F3HA 1-2 34

DY’ &
O - O
o N
Y
Br
Br
1-2

1-1

ZZHA] 1-1(3.7g, 0.015mol)ell bromobenzene (2.4g, 0.015mol), Pd(dba)2(0.7g, 0.0008mol), sodium-tert-—
butoxide(2.9g, 0.030mol)e] Tol 80mlE Yl 95Tol|Al 4A17F wylksle] WA ZITH whe E8 3 wWztsle] HO

cMCOl FTEE § Ay AGA (n-Hexane :MC)3F] F7HA|l 1-25 3.9g(58 80%) F5315itth.
LC/MS: m/2z=322 [(i+1)']

(5) Alzd 1-5: FIHA1-3 A

O @ o, o O )//\
B—B
N + Oj \O —_— O N/
PV
Br
1:2

A 1-2(3.5g, 0.01lmol)e] bis(pinacolato)dibron(3.3g, 0.013mol) PdC12(dppf)(0.4g, 0.0006mol),
potassium-acetate(3.0g, 0.022mol)l] 1, 4-dioxane 100ml = 2L 955 oA 247t mwkate] w-SA AT, Wb
< ZF8 & Wzste] Ho0 ¢ MCol FEY 3 AR AA (n-Hexane : MC)3le] 744 1-3& 2.9g(5871%) 53}

1.
LC/NS: m/z=369 [(M+1)']

(6) Axd 1-6: FIHA] 1-4 $HA

Br,

Br@NHZ

D

14

4-bromoaniline (3.0g, 0.017mol)°] 2-bromo-9, 9-dimethyl-9H-fluorene (4.6g, 0.017mol)E YL A|Fd1-
4o A ALEE FLG o R ATt <FIHA 1-4> 4.8g (& TTH)S BT

LC/MS: m/z=364 [Qi+1)']
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[0166]

[0167]
[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

ZIHES 10-2015-0121626

(7) Azxzd 1-7: FZHA] 1-5 $HA

EI; Bi\\\
D 00 - B
HN ﬂ‘\\:: \\j\ »
14 D i

ZZFA 1-4(3.0g, 0.008mol)ell 4-bromobiphenyl (1.9g, 0.008mol) & Yil A|ZFd| 1-40]A AlgH U3+ =Y
o2 FAst <FHA 1-5> 3.1g (5 74%9) S ATt

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

(8) Azl 1-8: 3}3HE 1 A

'3

N

Br, “\J /:J

P
’
Z7HA 1-3(3.0g, 0.008mol)ell =zFAl 1-6(3.5g, 0.007mol) Pd(pph3)4(0.4g, 0.0004mol), potassium
carbonate(2.0g, 0.014mol)o] THF 100ml= YL 65ColA 18A17F wwkste] wkEX 7). w8 F8 Z Yzhslo
H0 @ MColl &8 & HAH A (n-Hexane :MC)3te] sH3hHE 18 3.4g(5F& 72%) F533Th
H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.16/d, 7.87/d 7.62/d, 7.55/d, 7.45/m, 7.41/m, 7.38/m,

7.36/s, 7.28/m, 6.75/s, 6.58/d) 2H(8.05/d, 7.67/m, 7.58/m, 7.51/m, 7.52/m, 7.50/d, 1.72/s) 4H(7.54/d,
6.69/d)

LC/NS: m/z=679 [(M+1)']

AA 2: s3E 3§

(D) Az 2-1: F3HA] 3-1 34

H O y
O N —_— N
r Y

Br

31
2-methyl-1H-benzolglindole (3.0g, 0.017mol)el| A|Zd] 1-3o]A Alg&% Hd3 WHo =z sHAlsle] <F7HA 3-
1> 1.9g (5 43%)2 4.

LC/MS: m/z=260 [(M+1)']
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[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

ZIHES 10-2015-0121626

(2) Ax4d 2-2: F7HA] 3-2 A

.. ot
N
(I~ + O o

Vs

Br

Br

31
32

=74 3-1(3.6g, 0.014mol)ol bromobenzene(2.2g, 0.0l4mol) & Y il A|Fd 1494 AlE% FL3 Wioz
g3l <F7HAl 3-2> 3.6g (& 76%)S AU

0

I

LC/MS: m/2z=336 [(+1)']

(3) Az 2-3: 1k 3-3 FA

B~
Br /
3-2 e O)VOIY\

S ZHA] 3-2(3.4g, 0.010mol)ll bis(pinacolato)dibron(3.0g, 0.012mol) & ¥l A|Zd] 1-59A4 A& L3
o R FAele] <F7HA 3-3> 2.8g (58 74%)S ATt

LC/NS: m/z=383 [(M+1)']

(4) Az 2-4: F7+A 3-4 A

Br

ZZHA 1-4(3.0g, 0.008mol)ell 3-bromo—9-phenyl-9H-carbazole (2.6g, 0.008mol) & Wil A|ZFd 1-40]A A&
H T o FAst <A 3-4> 3.7g (& 76%)S .

LC/MS: m/z=605 [(M+1)']

(5) A%xd 2-5: 33+E 3 3HA

A = NS
=0
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[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]
[0207]

[0208]

SIMES 10-2015-0121626
Z71413-3(3.0g, 0.008mol)ol F7FAI3-4(4.2g, 0.007mol) & 2L A|Zo] 1-8o)A A% U3 whow g
ot <3l 3> 3.9g (78 71%)<S AU
H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.16/d, 8.13/d, 8.12/d, 7.87/d, 7.69/d, 7.63/s, 7.63/d,

7.62/d, 7.58/d, 7.55/d, 7.50/m, 7.45/m, 6.75/s, 6.58/d, 5.93/d) 2H(7.67/m, 7.54/d, 6.69/d, 1.72/s)
4H(7.58/m, 7.50/d)

LC/MS: m/z= 782[ (+1)']

A 3: stetE 7 §HAd

(1) Az 3-1: F3kA 7-1 34

Br.

7-1

ZZHA] 1-4(3.0g, 0.008mol)oll 4-bromo-9, 9-dimethyl-9H-thioxanthene (2.4g, 0.008mol) & Y1 A|ZFd| 1-4
oAl Al ALEH TS WHoz At <FHAl 7-1> 3.5g (& 74%9)S .

LC/MS: m/z= 588[ (M+1)']

(2) Az 3-2: 3E 7 34

=7k 1-3(3.0g, 0.008mol)ell =%FA] 7-1(4.1g, 0.007mol)S Wil A x4 1-80A] A& TU3 Wiow &
Aate] <3HE 7> 3.7g (& T1%)S BUTt.

H-NMR (200MHz, CDCls):§& ppm, 1H(8.51/d, 8.16/d, 7.87/d, 7.69/d, 7.62/d, 7.55/d, 7.45/m, 7.38/m,

7.36/s, 7.34/m, 7.28/m, 7.11/m, 7.10/d, 6.86/m, 6.75/s, 6.58/d, 6.46/d, 6.25/d) 2H(8.05/d, 7.67/m,
7.58/m, 7.54/d, 7.50/d, 6.69/d) 4H(1.72/s)

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

Al 4: SHeRE 17 44

(D Az 4-1: F3HA] 17-1 34
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[0209]
[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

ZIHES 10-2015-0121626

Br,

8

174

LC/MS: m/z= 546[ (H+1)'T

(2) Axd 4-2: 33 17 34

i E\r\;\\h \~ /:7///
PO —
17-1 \Q\\

S et

A 1-3(3.0g, 0.008mol)ell &3HAl 17-1(3.8g, 0.007mol) & Wil A Ze] 1-8o4 AbgE T WHoz
§Adste] <shgt= 17> 3.9g (578 75%0)& AU

H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.45/d, 8.16/d, 7.98/d, 7.87/d, 7.81/d, 7.62/d, 7.55/d,
7.52/m, 7.50/m, 7.45/m, 7.36/s, 7.27/m, 6.86/d, 6.75/s, 6.58/d) 2H(8.05/d, 7.67/m, 7.58/m, 7.54/d,
7.50/d, 7.38/m, 6.69/d, 1.72/s)

LC/NS: m/z=709[ (M+1) ]

Br\\,\\.\i\\m‘g\L

S

.

224

9,9-dimethyl-N-pheny1-9H-f luoren-2-amine (3.0g, 0.01lmol)®| 1,4-dibromobenzene(2.5g, 0.01lmol) & YL
Azd 1-4004 AHEE A3 HoR FAsY <FHA 22-1> 3.7g (& 7002 LTt

LC/MS: m/z= 440[ (1)1

(2) Alzd 5-2: FIHA] 22-2 34
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[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

ZIHES 10-2015-0121626

Lo B
O

2-2

ZHA 22-1 (3.0g, 0.007mol)ell bis(pinacolato)dibron (2.0g, 0.008mol) & ¥ i A|Zd] 1-594 Al&% &
Wl o 7 A ete] <F7HA] 22-2> 2.4g (R 70%)S LT

1o ofy

rot

LC/MS: m/z= 487[ (H+1)'T

(3) Alzd 5-3: FIHA] 22-3 34

7 ;§\%\ ﬁjj\
\\\j\ 23

(5.0g, 0.010mol)ell 1,3-dibromo-5-chlorobenzene (2.2g, 0.008mol) & PiL Az 1-894 AL&
B3 o g dAsle] <FA 22-3> 6.1g (& 73%)S ATt

ff, ofy
=)
_>‘J‘l
)
N
s

LC/NS: m/z= 831[ (M+1) ]

(4) Axd 5-4: 3}3E 22 3HA

Z=7kA) 1-3(3.0g, 0.008mol)ell Z7rA] 22-3(5.8g, 0.007mol) & ¥iL A|Xxd 1-8o4 A1&d =93 Wyo=w
A ete] <33 E 22> 4.9g (8 68%)S ATt

H-NMR (200MHz, CDCl;): 6 ppm, 1H(8.51/d, 8.16/d, 7.45/m, 7.36/s) 2H(8.05/d, 7.87/d, 7.67/m, 7.62/d,

7.58/m, 7.55/d, 7.50/d, 6.81/m, 6.75/d, 6.58/d) 3H(7.66/s) 4H(7.54/d, 7.28/m, 7.20/m, 6.69/d, 6.63/d,
1.72/s)

LC/MS: m/z= 1039[ (1))
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[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]
[0248]

[0249]

[0250]

ZIHES 10-2015-0121626

AAle 6: sFebE 33 $H4d

(D) Alzd 6-1: F3HA] 33-1 34

3, 3'-dibromobiphenyl (3.0g, 0.010mol)oll N-(biphenyl-4-y1)-9, 9-dimethyl-9H-fluoren-2-amine (3.6g,
0.010mol) & Wil Aze] 1-4eA A-&H FA3 WHo R A8t <FHA 33-1> 4.6g (& T7%) S LU

LC/NS: m/z= 592[ (i+1) ]

(2) Azl 6-2: 3}3HE 33 34

b

; ﬁ I T
v e A

Z=7kA 1-3(3.0g, 0.008mol)ell Z7rA] 33-1(4.1g, 0.007mol) & YL A|Zxd 1-804 A1&d 93 WyHo=w
s Ete] <3HgHE 33> 3.8g (78 71%)S AUY.

H-NMR (200MHz, CDCls):§& ppm, 1H(8.51/d, 8.16/d, 7.87/d, 7.70/d, 7.62/d, 7.57/m, 7.55/d, 7.44/m,

7.38/m, 7.36/s, 7.28/m, 6.89/s, 6.88/d, 6.75/s, 6.59/d, 6.58/d) 2H(8.05/d, 7.67/m, 7.58/m, 7.54/d,
7.52/d, 7.51/m, 7.50/d, 7.48/d, 6.69/d, 1.72/s)

LC/NS: m/z= 7550 (M+1)']

Al 7: sFebE 35 $H4d

(D) Alzd 7-1: F3HA] 35-1 34

3, 3'-dibromobiphenyl (3.0g, 0.010mol)el bis(9, 9-dimethyl-9H-fluoren-2-yl)amine (4.0g, 0.010mol) =
Wi A ze] 1404 AgE A3 Wi o® Hdste] <FHA 35-1> 5.0g (F& 79%)S ATt

LC/NS: m/z= 6320 Oi+1)']

(2) Az 7-2: 3}3HE 36 34
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[0251]

[0252]

[0253]

[0254]
[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]
[0262]

[0263]

[0264]

ZIHES 10-2015-0121626

»

e Rl s &

r_r

a5
Z7H4) 1-3(3.0g, 0.008mol)el &7kA] 35-1(4.4g, 0.007mol) & Y3 Az 1-894] A&H Fds wyo=m
g slo] <313 E 35> 4.1g (58 74%)S AT},
H-NMR (200MHz, CDCls): & ppm, 1H(8.16/d, 7.70/s, 7.57/m, 7.45/m, 7.44/m, 7.36/s, 6.89/s, 6.88/d,
6.59/d) 2H(8.05/d, 7.87/d, 7.67/m, 7.62/d, 7.58/m, 7.55/d, 7.50/d, 7.48/d, 7.38/m, 7.28/m, 6.75/s,
6.58/d) 4H(1.72/s)
LC/NS: m/z= 7960 (M+1) ']

74

AAld 8: 3}3tE 38

)

(1) Alze 8-1: F3TA 38-1 344

F/-
N
L DV
Br
38-1

24 1-1(3.6g, 0.015mol)o] 4-bromobiphenyl(3.5g, 0.015mol) & Wil A|Zo| 1-4o|4 A}LE SIsk v
o7 FAste] <F7HA 38-1> 4.4g (5 74%)S I},

LC/NS: m/z= 398[ (M+1)']

(2) A zxd 8-2: F3IHA] 38-2 A

o, ©
=+ /B = B\
o] 0] "

7HA4) 38-1(4.0g, 0.010mol)oll bis(pinacolato)dibron (3.0g, 0.012mol) & P Az 1-5914 AFEE U
W o 7 BAdsle] <F7hA 38-2> 3.2g (58 72%)S Agith.

(s ofy

LC/MS: m/z= 445[ 1) ]

(3) Az 8-3: 3}3tE 38 A

_94_



[0265]
[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

ZIHES 10-2015-0121626

’ %:j\ \wk\“t ,,J \\~1L\m

Z7H4) 38-2(3.0g, 0.007mol)ell Z7HA] 33-1(3.3g, 0.006mol) & Y i A|Ze] 1-8o4 A% U3k wyo=
St Ele] <3S 38> 3.5g (8 71%)S LY.

H-NMR (200MHz, CDCls;):§& ppm, 1H(8.51/d, 8.16/d, 7.87/d, 7.70/s, 7.62/d, 7.57/m, 7.55/d, 7.44/m,

7.38/m, 7.36/s, 7.28/m, 6.89/s, 6.88/d, 6.75/s, 6.59/d, 6.58/d) 2H(8.05/d, 7.79/d, 7.68/d, 7.67/m,
7.54/d, 7.48/d, 7.41/m, 6.69/d, 1.72/s) 4H(7.52/d, 7.51/m)

LC/MS: m/z=832[ (M+1)']

Al 9: sHeE 46

1101‘

Hd

(1) Aol 9-1: F1hA] 46-1 M4

=8 ; - Jri f J///j
~ ;,y
;f/ 45-1

2,7-dibromo-9, 9-dimethyl-9H-fluorene (3.0g, 0.009mol)°l dibiphenyl-4-ylamine (2.9g, 0.009mol) & ¥ i
A ze] 1-40 4 M-8R Fd o= 3Hdsto] <F7HA 46-1> 3.9g (& 74%) S AU
LO/NS: m/z= 5920 (1) ]
(2) Azd 9-2: 33E 46 34
N r:;,
L
,B\IAI
13 O T
Z7HA 1-3(3.0g, 0.008mol)ol F7HAl 46-1(4.1g, 0.007mol)S YiL Ao 1- |5 Fde Wyoe=

0

A st <ElghE 46> 3.8g (7€ 710 S U

I

_95_



[0277]

[0278]
[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

ZIHES 10-2015-0121626
H-NMR (200MHz, CDCls):§& ppm, 1H(8.16/d, 7.93/d, 7.77/s, 7.63/d, 7.62/d, 7.45/m, 7.36/s, 6.75/s,
6.58/d) 2H(8.05/d, 7.67/m, 7.58/m, 7.50/d, 7.41/m, 1.72/s) 4H(7.54/d, 7.52/d, 7.51/m, 6.69/d)

LC/MS: m/2z=755 [(H+1)']

Al 100 3hgt= 49 94

(1) Az 10-1: =24 49-1 A

2,6-dibromonaphthalene (3.0g, 0.010mol)el N-(biphenyl-4-y1)-9, 9-dimethyl-9H-fluoren-2-amine (3.6g,
0.010mol) & Wi AlZxe] 1-4oA ALE&H FLg Wi Akl <FA 49-1> 4.4g (FF 76%) = LA}

LC/NS: m/z= 566[ (+1) ]

(2) Az 10-2: 313t 49 A

r;} e
Bl =
ot )

: L L
t3g 7 \\j T\.\{;

Z=7kA) 1-3(3.0g, 0.008mol)ell Z7FA] 49-1(1.9g, 0.007mol) & ¥ il A|Xxd 1-8o4 A1&d =93 Wyo=w
A Ete] <3FgHE 49> 3.6g (78 71%)S IUY.

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.51/d, 8.16/d, 7.87/d, 7.84/d, 7.74/s, 7.69/d, 7.64/d, 7.62/d,

7.55/d, 7.49/d, 7.46/s, 7.45/m, 7.41/m, 7.38/m, 7.36/s, 7.28/m, 6.75/s) 2H(8.05/d, 7.67/m, 7.58/m,
7.54/d, 7.52/d, 7.51/m, 7.50/d, 6.69/d, 1.72/s)

LC/MS: m/z=729] (M+1)']

Ao 11: 3FehE 66 94
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[0290] (D Az 11-1: =3H4] 66-1 A
L!.u
¥ T
¢y [ 1 §
g P o=t
gy L] 5. s
._'{/--N.- :I‘/ = N
= AL
\“_J'\ N E ,!
.-".'f'._-\\\\\_}.
Bl 1 Y A
Ha
7 dh
I"i'_-_‘) - .a'[:h- -‘|
[} - - ’ o
[N L“ ,W
{I/-—.-_-{ \:.___;‘L-N.’ e
b7 =
= Y4
TR 1 =
§ N P e
\-_-J'I T | e,E_-' \\.n'
e BT
[0291] i
[0292] 3,6-diphenyl-9H-carbazole (3.0g, 0.009mol)°l bis(4-bromophenyl)amine (3.1g, 0.009mol) & il A|Zd
=40 A Abgd Fdg o FAste] <T kA 66-1> 4.0g (& 78%) 2 LAt).
[0293] LC/NS: m/z= 5650 (+1) ']
[0294] (2) Az 11-2: Z7HA 66-2 A
Br Br
SO — o
[0295] 66-2
[0296] 3-bromo-1H-indole (3.0g, 0.015mol)°l 4-bromobiphenyl (2.4g, 0.015mol) & ¥ il A|Zd] 1-49A4 Al&E &
dgk oz FAsle] <FIHA 66-2> 3.3g (& 80%) S LT,
[0297] LC/NS: m/z= 2720 O1+1) ']
[0298] (3) Az 11-3: 34 66-2-1 A
O.
B~
o 5 3L — O Ej
[0299] 66-2-1
[0300] 244 66-2(3.0g, 0.011mol)ell bis(pinacolato)dibron (3.3g, 0.013mol) & ¥ il A|Zxo] 1-5014 AFRH %Y

g o s gAste] <THA 66-2-1> 2.5g (& T4%)& AU

[0301] LC/MS: m/z= 304[ (1) ]
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[0302] (4) Az 11-4: 74 66-3 A
. Br
o<
{
. o
®/ + Br@Br @/N O
66-2-1
[0303] 063
[0304] =74 66-2-1(3.0g, 0.010mol)ol 1, 4-dibromobenzene(2.4g, 0.010mol) & @il A|Fd 1-8dA4 Alg%H A
gk o2 st <FIHA 66-3> 2.6g (& 74%) S DATH. (n/z=348)
[0305] LC/NS: m/z= 348[OH1)']
[0306] (5) AlZ] 11-5: F3HA 66-4 FA
Er,

Q0

BiE-1 sz GE-3
Er
. )
e
e -
[0307] ee
[0308] Z7HA 66-1(5.0g, 0.009mol)ell Z7FA) 66-3(3.1g, 0.009mol) = YL A|xo] 1-4o]A AL&H FUs WHoz
Aot <FhA 66-4> 5.2¢ (58 700)% At
[0309] LC/MS: m/z= 832[ (+1)']
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[0310]

[0311]
[0312]

[0313]

[0314]

[0315]

[0316]

[0317]
[0318]

[0319]

[0320]

[0321]

(6) Axd 11-6: 3}3E 66 A

N B

Al 1-3(3.0g, 0.008mol)el F7HAl 66-4(5.8g, 0.007mol) & Wil AlZe| 1-84|4 A& L3t

FA skl <EghE 66> 5.9g (78 740)S AT

H-NMR (200MHz, CDCls): & ppm,

7.77/s, 7.67/m, 7.45/m, 7.42/m,
7.50/d, 6.69/d)

LC/NS: m/z=996 [(M+1)']

Al 12: 3FebE 73 S

(1) Az 12-1: Z7H4 73-1 84

7.41/m,

@

7.37/d, 7.36/s,

(H c-;.gﬁﬂm . ,[;\v J _

ZIHES 10-2015-0121626

6.63/d) 4H(7.58/m,

.
S
HN \\\\j\ki

731

=

o

1H(8.18/d, 8.17/d, 8.16/d, 8.00/d, 7.87/d, 7.71/d, 7.69/d) 2H(8.05/d,

7.54/d, 7.52/d, 7.51/m,

g

N

s

bis(4-bromophenyl)amine (3.0g, 0.008mol)°l 9-phenyl-9H-carbazol-3-ylboronic acid (2.9g, 0.010mol) =
Y AlZze] 1-804 AMEE Tde WHoR A8t <FhA 73-1> 2.9g (FF 75%) S ATt

LC/MS: m/z=489 [(M+1)']

(2) Az 12-2: F3hA] 73-2 FA
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[0322]

[0323]

[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]
[0336]

[0337]

ZIHES 10-2015-0121626

F1HA 73-1(5.0g, 0.010mol)ell F3HAl 1-2(2.8g, 0.010mol) & Qi A=) 1-40]A AMEH T Yo
fdstel <F1HA] 73-2> 5.6¢ (78 770 AU

0

I

LC/MS: m/z=730 [QH+1)']

(3) Alzd 12-3: 33t 73 A

FXHA 73-2(5.1g, 0.007mol)ell FXEA 1-3(3.0g, 0.008mol)
el <shgte 73> 4.4g (58 7195 2T

H-NMR (200MHz, CDCly): & ppm, 1H(8.55/d, 7.94/d, 7.87/d, 7.77/s, 7.69/d, 7.33/m, 7.25/m) 2H(8.51/d,
8.16/d, 7.36/s) 3H(7.45/m) 4H(8.05/d, 7.67/m. 7.54/d, 6.69/d) 6H(7.58/m, 7.50/d)
LC/MS: m/z= 894[ (+1) ]

Aol 13: 3FebE 76 S

(1) AZe 13-1: Z7H4 76-1 34

Br

ﬂ;;j (HO}B -~ \i;ﬁ
v N S \”\ . Neg™ oA
m/ﬂ\?J H‘fj‘m %jix \“:jl\“:j\_ﬁ:;j

tris(4-bromophenyl)amine (5.0g, 0.010mol)el] 9, 9-dimethyl-9H-fluoren-2-ylboronic acid (2.8g, 0.010mol)
5 93 AFe] 18004 AMgE A3 WP o R Fdste] <FIHA 76-1> 4.3g (& 72%)S AUt

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

(2) Az 13-2: F3+A] 76-2 A

: - =
;:'\\\§ j M

=244 76-1(5.0g, 0.008mol)ol triphenylen—2-ylboronic acid (2.7g, 0.010mol) & YL #A|ZFd] 1-8o|4 A&
H 293 W oz dAsle] <E7A 76-2> 4.5g (& 76%)S ATt

LC/NS: m/z= 7420 O1+1) ]
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[0338]

[0339]
[0340]

[0341]

[0342]
[0343]

[0344]

[0345]
[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

ZIHES 10-2015-0121626

(3) Az 13-3: 33+E 76 A

T ZHA 1-3(3.0g, 0.008mol)ell S7FA] 76-2 (5.2, 0.007mol) & QiL A|Fe] 1-8°4 AHE¥ A WHo=
Hdste] <3}3HE 76> 4.4g (58 T0%)S DT}

H-NMR (200MHz, CDCl;):§& ppm, 1H(9.15/s, 8.51/d, 8.18/d, 8.16/d, 8.04/d, 7.93/d, 7.87/d, 7.77/s,

7.63/d, 7.55/d, 7.45/m, 7.38/m, 7.36/s, 7.28/m) 2H(8.93/d, 8.12/d, 8.05/d, 7.88/m, 7.82/m, 7.67/m,
7.58/m, 7.50/d, 1.72/s) 6H(7.54/d, 6.69/d)

LC/MS: m/z=906 [(M+1)']

N}\]oﬂ 14: §},6LE' ?;5}/‘3

(1) Alze] 14-1: F3HA 93-A A

-

9-bromophenanthrene (2.6g, 0.010mol)ol] A|ZFd 1-1o4 Al8%E A3 Hwhygo =z eAdte] <ZF=7HA] 93-A>
3.3g (8 88%) S AUtt.

LC/MS: m/z= 372[ Q1)

(2) Az 14-2: FZHA] 93-B 34

58

Al 93-A(3.7g, 0.010mol)eoll A|Zeof 1-2014 A8 st WHo=z 3dste] <F3kA] 93-B> 1.5¢ (&
67%)S AU}

LC/MS: m/z= 217[ Q1)

(3) AZxd 14-3: =74 93-1 FA
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[0353]

[0354]

[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]
[0362]

[0363]

[0364]

[0365]
[0366]

ZIHES 10-2015-0121626

g

Z7HA 93-B (2.2g, 0.010mol)ol AZd 1-304 AM&H U3 whgoz FAste] <F7HA 93-1> 1.2 (&
4198 4R

LC/MS: m/z= 296[ (+1)'T

(4) Az 14-4: F3rA] 93-2 A

=74 93-1(3.6g, 0.012mol)oll bromobenzene(1.9g, 0.012mol) & @il A|Fd 1-404 Alg&% FTA3 LHo
2 gAgslo] <Z7HA] 93-2> 2.9¢ (& 74%)S AU}

LC/MS: m/z= 322[ Q1) ]

(5) AZd 14-5: 74 93-3 FHA

O - ® O
Qe - — i
V4
O B O Bo
93-2

93-3

Z A 93-2(3.2g, 0.010mol)el bis(pinacolato)dibron(3.0g, 0.012mol) & ¥ A|ZFo| 1-5914 A1&%H Y

3k o7 FHA Y] <F7hA] 93-3> 2.9g (& 70%)S dAUTH.

LC/MS: m/z= 4190 (M+1) ]

(6) Axd 14-6: 3}3+E 93 A

. ﬁfz?i Br
L7 o
J' = . VN \ N .

O‘FJ\\ D D M
E 2= s
\L:i} ﬁ
933 b Y 93
=7k 93-3(4.2g, 0.008mol)oll Z=7rA] 1-4(3.0g, 0.008mol)E Qi1 A|Fd] 1-8oA A18¥ TU3 WyHo=w

Al
S Ete] <3EHE 93> 4.1g (8 71%)S L.

e
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[0367]

[0368]
[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]
[0380]

[0381]

ZIHES 10-2015-0121626
H-NMR (200MHz, CDCls):§& ppm, 1H(7.87/d, 7.62/d, 7.55/d, 7.38/m, 7.36/s, 7.28/m, 6.75/s, 6.58/d)
2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.41/m, 1.72/s) 4H(7.54/d, 7.52/d, 7.51/m, 6.69/d)

LC/MS: m/z= 7291 Oi+1)'T

AN 15: 33 114 A

(1) Az 15-1: =24 114-1 A

T OO - B S

N
H

114-1

i

1-bromo-3-iodobenzene (3.0g, 0.010mol)ol biphenyl—4—amine (1.7g, 0.010mol) & ¥i A 1-4or A&
B s W o g At <FA114-1> 2.4¢ (& 74%)S I},

LC/MS: m/z= 324[ Q+1)']

(2) Azxd 15-2: =24 114-2 A

142

24 114-1(3.0g, 0.009mol)e] 3-bromo-9, 9—dimethyl—dipyridine(2 5g, 0.009mol) & ¥ A Zd 1-40]A
AHeE B9e dh oz $HAste] <F7hA 114-2> 3.3g (5% 70%)S ATt

LC/NS: m/z= 518[ (M+1) ]

(3) Alzxd 15-3: 33+ 114 34

%ﬁﬂ9&m3%,ommmwﬂ%ﬂﬂ1Mﬂ(3g,ommm) D3 Az 1-8oA4 A}EE TU3 WhHo
2 FAsle] <3FE 114> 3.4g (FF& 7% ST},

H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 7.48/d, 7.45/m, 7.44/m, 7.41/m, 7.36/s, 7.17/d, 6.89/s,
6.88/d, 6.81/m, 6.59/d, 6.35/d) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.58/m, 7.54/d, 7.52/d, 7.51/m,
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[0382]
[0383]

[0384]

[0385]
[0386]

[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

[0393]
[0394]

[0395]
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7.50/d, 6.69/d, 1.72/s)

LC/MS: m/z= 731[ Q1)

AAo 16: 33HE 171 34

(1) Ax4d 16-1: =324 171-1 A

FZHA 1-3 (3.0g, 0.008mol) & Y A|Zd| 1-39014 ALg5 T3 Wyo=r dAlsle] <FHA 171-1> 1.7g
(8 48%)S AU},

LC/NS: m/z= 448[ O+1) )

(2) Azxel 16-2: =37+ 171-2 34

e

I a
oL~ iy
e - O — U

0 O

1712

e

]

o

17141

i

Z7H4) 171-1(3.0g, 0.007mol)e] bromobenzene(0.9g, 0.006mol) & Yl Az 1-8oA AF&E HUsk Wi o
=2

A Ele] <F7HA 171-2> 2.3g (555 74%)S ).
LC/NS: m/z= 445[ (+1) ]

(3) Azxd 16-3: S3A 171-3 $HA

ﬂ) : 171-3

1,4-dibromobenzene (3.0g, 0.013mol)el bis(9, 9-dimethyl-9H-fluoren—-2-yl)amine (5.1g, 0.013mol) & Y
Azd 1-40]4 ALE FA3 PHo R A ste] <FIHA 171-3> 5.3g (58 74%)S AT}

LC/NS: m/z= 556[ (M+1)']
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[0396]

[0397]
[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]
[0406]

[0407]

[0408]

[0409]

[0410]

ZIHES 10-2015-0121626

(4) Ax4d 16-4: 3}3E 171 A

N ,;J'.'/‘
5 g
= o 1 T e s
‘ltﬂ , r’f L —

(7 : —
L= - ?1[:;[j;>4<iiz, ii:é’ .

1713 Tz |

T2 ez

=7k 171-3(5.0g, 0.009mol)oll =7FA] 171-2 (4.8g, 0.01lmol) & YL A|Fd] 1-804 A}&d T3 =5y
o7 A et <EFFE 171> 5.3g (5 74%)S AUt

H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.16/d) 2H(8.05/d, 7.87/d, 7.79/d, 7.67/m, 7.62/d, 7.58/m,
7.55/d, 7.54/d, 7.51/m, 7.50/d, 7.41/m, 7.38/m, 7.28/m, 6.75/s, 6.69/d, 6.58/d) 4H(1.72/s)
LC/NS: m/z=796[M+1) ]

Al 17: SFeEE 172 944

R &

=7k 171-2(3.0g, 0.007mol)oll =%tA| 1-4(3.1g, 0.006mol) = Wil A|Xd 1-8o|A] AL&H TY3 WHo=w
st Ete] <3FgHE 172> 3.4g (58 74%)& AUt

H-NMR (200MHz, CDCls): & ppm, ZH(8.16/d, 7.87/d, 7.62/d, 7.38/m, 7.28/m, 6.75/s, 1.72/s) 4H(8.05/d,
7.79/d, 7.67/m, 7.58/m, 7.54/d, 7.51/m, 7.50/d, 7.41/m, 6.69/d)
LC/NMS: m/z=755[ (M+1) ]

Al 18: SHetE 174 944

(1) Azxel 18-1: =37+A 174-1 A

H o Eiﬁ
E:—,;,%,, —Br + " jhm - \t\ﬂ LW ==
B =
.

1741

1,4-dibromobenzene (3.0g, 0.013mol)°l dibiphenyl-4-ylamine (4.1g, 0.013mol) & @il A|Zd] 1-4o|4 A&
H T o At <FHA 174-1> 4.8g (& 7%= AU

LC/MS: m/z= 476[ Qi+1)']
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[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

[0418]
[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

ZIHES 10-2015-0121626

(2) A zxd 18-2: 3= 174 A

{p_ \i\

By \\\

rl\ b 1741

F3FA 171-2(3.0g, 0.007mol)ell =3FAl 174-1(2.9g, 0.006mol) = 4
2 FAele] <3FE 174> 3.0g (FF& 70%)S AT},

H-NMR (200MHz, CDCl,):& ppm, 1H(8.51/d, 8.16/d, 7.45/m) 2H(8.05/d, 7.79/d, 7.67/m, 7.58/m, 7.50/d)
3H(7.41/m) 4H(7.52/d) 6H(7.54/d, 7.51/m, 6.69/d)
LC/NS: m/z 7150 (M+1)']

AAld 19: 3H5HE 220 314

(1) Az 19-1: =314 220-1 A

$ O
i = g
O
Y
Br

Z7HA 1-1(3.6g, 0.015mol)ol 3-bromopyridine (2.4g, 0.015mol) & YL A Zd| 1-4914 ALgE L3 =
o7 gAdsle] <F7hAl 220-1> 3.1g (& 74%)S AU,

LC/NS: m/z= 323[1+1)']

(2) Azxd 19-2: F7HA| 220-2 A

O Z/;N * io‘s—api O /;N
O y, o o - O y
Br B-o

22041

2202

F70A 220-1(3.2g, 0.010mol)ell bis(pinacolato)dibron(3.0g, 0.012mol) & Qi Axd] 1-5014 AHEE FY
gk o7 FAdste] <F7HA| 220-2> 2.8g (& 74%)S AUt

¢

LC/MS: m/z= 3700 (i+1)']
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[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]
[0441]

ZIHES 10-2015-0121626

(3) Aol 19-3: 3}3+E 220 A

Fu
b

B- )
o, ? “\
per) n-zﬁ C‘ 14

il

Z7HA 220-2(3.0g, 0.008mol )l %?7Piﬂ 1-4(3.5g, 0.007mol) &
A ete] <3S 220> 3.5g (58 74%)S ATt.

H-NMR (200MHz, CDCls): & ppm, 1H(8.60/s, 8.51/d, 8.45/d, 8.16/d, 7.87/d, 7.80/d, 7.62/d, 7.55/d,

7.41/m, 7.38/m, 7.36/s, 7.34/m, 7.28/m, 6.75/s, 6.58/d) 2H(8.05/d, 7.67/m, 7.52/d, 7.51/m, 1.72/s)
4H(7.54/d, 6.69/d)

LC/NS: m/z=680[ (M+1) ]

Ao 20: 3}3HE 258 34

(1) AZel 20-1: =7+A 258-A 34

R HN < g
Br —N
L) e

6-bromo-1, 2, 3, 4-tetrahydronaphthalene (2.1g, 0.010mol)S @il A|ZFd| 1-10]4 AFgE U3 Wyo=z
Hdste] <F7HAl 258-A> 2.8g(F& 85%)S AUTt.

LC/NS: m/z=326[ (M+1) ']

(2) AZxe] 20-2: F7+A 258-B A

W, .
N
HN |
=N

ZhA| 258-A(3.3g, 0.010mol)& i Alze] 1-2014 AHEH FUS YHOR FAs <FIHA| 258-B> 1.2g
(}\ 72%)E 1:)\}\‘:]'

LC/MS: m/z=171[ (M+1)']

(3) Azd 20-3: FZHA] 258-1 3HA4

H
- §
1@@\ . LCQ
Br

258-B

258-1

FXA 258-B(3.4g, 0.020mol)S Wil A|xe] 1-50lA AMg¥ FUgh WHo=z FAdste] <F3hA 258-1> 1.8g
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[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

ZIHES 10-2015-0121626
(& 375 ATt

LC/NS: m/2=250 (M+1) ']

(4) Az 20-4 : FIHA] 258-2 FA]

H
L Oe - LT
P N
Y
Br
Br

258-2

S ZFA] 258-1(3.8g, 0.015mol), bromobenzene (2.4g, 0.015mol) & ¥il A|ZFo| 1-4o]A Al&H L3 YHo
2 gdsto] <FhA| 258-2> 3.5¢(FE 72%)S AUt

LC/NS: m/z=326[ (M+1)']

(5) Azxzd 20-5: F3A 258-2-1 A

X5 et — 1

2582

258-2-1

ZZHA) 258-2(2.8g, 0.011mol), bis(pinacolato)dibron (3 3g, 0.013mol) & Y1 A Fd 1-5014 AFEdH 5
3 WP o 7 kA sle] <Z7HA] 258-2-1> 3.0g(F& 74%) S Arh.

LC/MS: m/z=373[ (M+1)']

(6) Az 20-6: F7HAl 258-3 34
N
7

B
A

258-2-1

+ &
O —
&

258-3 Br

Z7HA) 258-2-1(3.0g, 0.008mol), 1,4-dibromobenzene(1.6g, 0.007mol) & Wil A|Zd| 1-84 Al-&¥ =93
W o g2 FAEte] <ZF kA 258-3> 2.4g(FE 74%)S AT},

LC/MS: m/z=403[ (M+1)']

(7) A Zd 20-7: FZHA] 258-4 A
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[0456]
[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]
[0464]

[0465]

[0466]

[0467]

[0468]

ZIHES 10-2015-0121626

LC/NMS: m/z=530[ (M+1) ]

(8) Azxd 20-8: 3}3tE 258 3HA]

O >
\\;\\ = + LE% Br

258
ZZHA 258-4(5.0g, 0.010mol), 4-bromodibenzol[b, dlthiophene (2.6g, 0.010mol) & il A|ZFd 1-40]4 A}
S5 T WHow st <slgtE 258> 7.0g(5E 77 S AT,

H-NMR (200MHz, CDCly): & ppm, 1H(7.87/d, 7.82/d, 7.62/d, 7.55/d, 7.45/m, 7.41/m, 7.38/m, 7.36/s,
7.28/m, 6.98/d, 6.75/s, 6.58/d) 2H(7.58/m, 7.52/d, 7.51/m, 7.50/d, 2.74/d, 1.72/s, 1.72/m)

LC/MS: m/z= 904[ (i+1)']

e 21: 3}3HE 320 34

(1) Azel 21-1: =7+ 320-1 34

2583 Br

Z=7kA) 258-3(5.0g, 0.007mol), biphenyl-4-amine (1.2g, 0.007mol) & 2iL A Zd| 1-4o]X AL&H L3 HF
Moz st <F7HA 320-1> 2.4g(F8& 72%) S AT}

LC/MS: m/z=490[ (M+1)']
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]
[0480]

[0481]

ZIHES 10-2015-0121626

(2) Azx4d 21-2: F3HA| 320-2 34

320-2

phenanthren-9-ylboronic acid (3.0g, 0.014mol), 1,4-dibromobenzene(2.7g, 0.01lmol) & ¥ il A|ZFd] 1-89]
A AFEE FAs o R dAdsle] <F Al 320-2> 2.7g(5E 73%) S ).

LC/MS: m/2z=333 [Qi+1)']

(3) Az 21-3: 3}3tE 320 $HA

F3HA 320-1(5.0g, 0.010mol), FXHAl 320-2 (3.3g, 0.010mol) & Yir Azl 1-401A4 AL&H FUT Py
= dste] <shehE 320> 5.52(FF 750 AUt

H-NMR (200MHz, CDCls): & ppm, 1H(8.45/d, 7.98/d, 7.87/d, 7.82/d, 7.81/d, 7.62/d, 7.55/d, 7.52/m,

7.50/m, 7.45/m, 7.38/m, 7.36/s, 7.28/m, 7.27/m, 6.98/d, 6.86/d, 6.75/s, 6.58/d) 2H(7.58/m, 7.54/d,
7.50/d, 6.69/d, 2.74/d, 1.72/s, 1.72/m)

LC/MS: m/z= 738[ Qi+1)']

Ao 220 Sh3tE 243 3

ZHA 258-4(5.0g, 0.010mol), 4-bromobiphenyl (2.3g, 0.010mol) & ¥ il A|Fd 1-40A ALEH T4l =
Hoz stAsle] <3H3E 243> 5.6g(FE 77%)S ATt

H-NMR (200MHz, CDCl3): & ppm, 1H(7.93/s, 7.82/d, 7.45/m, 7.41/m, 7.36/s, 6.98/d) 2H(8.93/d, 8.12/d,
7.88/m, 7.82/m, 7.58/m, 7.52/d, 7.51/m, 7.50/d, 2.74/d, 1.72/m) 6H(7.54/d, 6.69/d)
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[0482]
[0483]

[0484]

[0485]
[0486]

[0487]

[0488]

[0489]
[0490]

[0491]

[0492]

[0493]

ZIHES 10-2015-0121626

LC/NS: m/z=728 [(i+1)']

Ao 23: 3}3HE 334 34

(1) Aol 23-1: =7+4 334-1 34

3341
243

3}3HE 243(5.0g, 0.007mol) = ¥ar A|Zd 1-30A Alg" L3 wHoz A3te] <F7HA 334-1> 1.7g

LC/NS: m/z=761[ (M+1)']

(2) Ax4d 23-2: 3}3+E 334 A

—B(OH})p

iz

3341

=744 334-1(5.0g, 0.007mol), phenyl-boronic acid(1.0g, 0.008mol) & Y #A|Fd] 1-8A A% FTYU3H
W o7 A ete] <3lHE 334> 4.7g(FE 71%)S AT,

H-NMR (200MHz, CDCls): & ppm, 1H(7.87/d, 7.82/d, 7.62/d, 7.55/d, 7.45/m, 7.38/m, 7.28/m, 7.00/d,

6.75/s, 6.58/d) 2H(7.79/d, 7.58/m, 7.52/d, 7.50/d, 7.41/m, 2.74/d, 1.72/m, 1.72/s) 4H(7.54/d, 7.51/m,
6.69/d)

LC/MS: m/z= 942[ O1+1)']

Ao 240 gh3tE 373 3
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[0494]

[0495]
[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]
[0504]

[0505]

[0506]

[0507]

ZIHES 10-2015-0121626

(1) Az 24-1: F1HA] 373-1 314

S, S o
SRR e p—
G, P

Br N\FN
cl

Br
3731

3 1-1(3.6g, 0.0
I-4oll A AEE ARt WMo R sl <F3kA] 373-1> 3.1g (& 748 AUt

LC/MS: m/z=432[ (M+1)']

(2) Az 24-2: F3bA] 373-1-1 3HA]

Br B0
3731 o, A
37311

15mol)ell 2-chloro-4, 6-diphenyl-1, 3, 5-triazine (4.0g, 0.015mol) =

Z7HA] 373-1 (5.6g, 0.013mol)ell bis(pinacolato)dibron(4.0g, 0.016mol) & ¥ ir #A|Zd] 1-5914 Al&% &

O

Ast oz JPAste] <FIHAl 373-1-1> 4.9g (& 720)S L.
LC/MS: m/2z=524] (M+1)']

(3) Ax4d 24-3: F3HA| 373-2 34

Br,
VIR ¥ O
: (3
’ ) v
3732

1,3-dibromobenzene(3.5g, 0.015mol)l triphenylen-2-ylboronic acid (4.8g, 0.018mol) =
gol A AbeE BAe WHow Ao <F7hA] 373-2> 4.0g (S8 700 S AL,

LC/NS: m/z=383[ (M+1)]

(4) Az 24-4: 3}3HE 373 34

O 7
/IIJI Iilr/hti, ,/l//]l‘[ 5
N, f N

N

37311
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[0508] 7+ 373-1-1(3.7g, 0.007mol)oll Z7HA] 373-2(2.2g, 0.006mol) & Y1 Az 1-894 AlLE U3k i
o2 At <3FE 373> 2.7z (& 65%)S LT},
[0509] H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.51/d, 8.18/d, 8.16/d, 8.04/d, 7.70/s, 7.57/m, 7.36/s)
2H(8.93/d, 8.12/d, 8.05/d, 7.88/m, 7.82/m, 7.67/m, 7.48/d, 7.41/m) 4H(8.28/d, 7.51/m)

[0510] LC/NS: m/z= 701[Qi+1)']
[0511] AN 25: 318E 377 A
[0512] (1) Alzd 25-1: F3kA] 377-1 34

A, L C

25 N

/rl —
lll\\\\‘/ + Br—s & - xl\\]
W4 - W4

B e
Dr ?‘L, "_VV*BI'
/,: =
3771
[0513] 373141
[0514] FZHA1373-1-1(5.2g, 0.010mol)ell 1, 3-dibromobenzene (1.9g, 0.008mol) & Wil A|Fd| 1-8elA A-&% &4

g o7 ko] <F7HA377-1> 3.2g (8 72%)S AT

[0515] LC/MS: m/z=553[ (W+1)']
[0516] (2) Az 25-2: F3HA 377-2 $HA]
C -
~ N
f

\L\\N ) 0:@
S + BB \Llw
- j:o 0 —_— T/
o, = A )
- =
3771 I

[0517] A2

[0518] F3HA 377-1-1(5.0g, 0.009mol)°l bis(pinacolato)dibron (2.8g, 0.01lmol) & ¥il Az 1-5914 A1&H
93 o r dAsle] <FA 377-2> 3.9¢ (FF 72%)S AUt

[0519] LC/MS: m/z=600[ (M+1) ]

[0520] (3) Az 25-3: 3}stE 377 $HA]

@,,@/”‘KKJ W J;{r“:j i

[0521] >

[0522] A 377-2(6.0g, 0.010mol)ol 2-bromo-9, 9-dimethyl-10-phenyl-9, 10-dihydroacridine (2.9g, 0.008mol)
P93 Az 1-8A ALSE HUE WHo R At <3FE 377> 4.5g (58 T4%9)S IATH.

mim
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[0523]

[0524]
[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

ZIHES 10-2015-0121626

H-NMR (200MHz, CDCl3):& ppm, 1H(8.51/d, 8.16/d, 7.70/d, 7.61/s, 7.57/m, 7.36/s, 7.05/d, 7.02/m,
6.81/m, 6.73/m, 6.61/d, 6.55/d) 2H(8.05/d, 7.67/m, 7.48/d, 7.41/m, 7.20/m, 6.63/d, 1.72/s) 4H(8..28/d,
7.51/m)

LC/MS: m/z= 758[ (+1)']

Ao 26: 3hghE 392 94

(1) Axd 26-1: =34 392-1 A

Br.

7,;?—Er

38241

373-11

Z kA 373-1-1(5.0g, 0.010mol)oll 1,3-dibromobenzene (1.9g, 0.008mol) & YiL A= 1-8o4 AM&H Y

g o2 dAgate] <F7hA 392-1> 3.3g (& T4%)S AT,

¢

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

(2) Axd 26-2: =34 392-2 FHA

N..=N S \f
== b N
ey . N
at MM
382-1
382-2

ZZHAl 392-1(5.0g, 0.009mol)el 1, 10-dihydropyrrolo[2, 3-alcarbazole (1.9g, 0.009mol) & YL A|Zd
1-40l 4 ALg¥ FUF o r dHdate] <F3hA 392-2> 4.1g (8 6702 IATH

LC/MS: m/z=678[ (M+1)']

(3) Azl 26-3: sh3tE 392 34

i L, I
Lo Jooa Lo M
S N._-N
NN B \' "7
\ ) N - + z _,j'isl' . L\\\ F Vzi‘ﬁ.‘“
\1\ i = e N /]’ \j
=~ Feea 1 4w
"y ol
HNJ/ L B
3g22 -
F3HA 392-2(5.0g, 0.007mol)°ll bromobenzene(1.2g, 0.007mol) & il A|Zd] 1-40A A8 Fd3 WHo
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[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]
[0544]

[0545]

[0546]

[0547]

[0548]

ZIHES 10-2015-0121626

= dste] <shehE 392> 3.92 (FE 740 AUt
H-NMR (200MHz, CDCl;):& ppm, 1H(8.55/d, 8.51/d, 8.43/d, 8.16/d, 8.09/s, 7.94/d, 7.88/d, 7.60/d,

7.52/d, 7.51/d, 7.46/d, 7.45/m, 7.36/s, 7.33/m, 7.25/m, 6.52/d) 2H98.05/d, 7.67/m, 7.58/m, 7.50/d,
7.41/m) 4H(8.28/d, 7.51/m)

LC/NS: m/z= 7550 (M+1)']

Ao 27: 3}3HE 394 34

= L E
% — WG

b

I

s
H T3 e r Akl <HekE 394> 4.0g (78 60%) = AT

392-1(5.0g, 0.009mol)ol dihydroindeno-dibenzothiophene(2.5g, 0.009mol) & ¥il A|ZFof| 1-40]A A}
o

H-NMR (200MHz, CDCl): & ppm, 1H(8.55/d, 8.51/d, 8.45/d, 8.16/d, 8.09/s, 8.05/m, 7.98/d, 7.94/d,

7.60/d, 7.52/d, 7.50/m, 7.46/d, 7.36/s, 7.33/m, 7.25/m, 7.10/s) 2H(8.28/d, 8.05/d, 7.79/d, 7.67/m,
7.52/m) 5H(7.51/m)

LC/MS: m/z= 745[ Q+1)']

Aol 28: 3}3HE 396 $HAd

(1) Azel 28-1: =7+A 396-1 34

::ij\ == I
e ',\ i N L p
H::;j: . Fo A ?f‘ﬁ
T e
HM e

. v
o s o HN f

306-1

ZZHAl 392-1(5.0g, 0.009mol)ell 11, 12-dihydroindolo[2, 3-alcarbazole (2.3g, 0.009mol) & YL #|Zd
1-40 4 AFRHE FUs W ow FAste] <FIHAl 396-1> 4.3g (58 65%)S AU}

LC/NS: m/z=727[ (M+1)']
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[0549]

[0550]

[0551]

[0552]

[0553]
[0554]

[0555]

[0556]
[0557]

[0558]

[0559]

[0560]
[0561]

[0562]

ZIHES 10-2015-0121626

(2) A|x4d 28-2: 3}3+E 396 A

=744 396-1(5.0g, 0.007mol)ell bromobenzene (1.1g, 0.007mol) & Yil A|Fd 1-40o]4 AIEE FLE "
o2 A3l <3gHE 396> 4.0g (8 71%)S LAt
H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.16/d, 8.12/d, 8.09/s, 7.57/d, 7.52/m, 7.51/m, 7.46/d,

7.45/m, 7.36/s) 2H(8.55/d, 8.05/d, 7.94/d, 7.67/m, 7.58/m, 7.50/d, 7.41/m, 7.33/m, 7.25/m) 4H(8.28/d,
7.51/m)

LC/MS: m/z=803 [(M+1)']

Ao 29: shghe 399 94

(1) Azzel 29-1: F7HA] 399-1 §A

398-1

9-(biphenyl-4-y1)-3-bromo-9H-carbazole (3.0g, 0.008mol)°l bis(pinacolato)dibron(2.5g, 0.010mol) & ¥
3 Az 15004 AMEE sde Mo R At <A 399-1> 2.6g (& 74%)S AU

LC/MS: m/z=445[ (M+1)']

(2) Az 29-2: F7FA| 399-2 A

3931

FXA399-1(5.0g, 0.01Imol)ell 3, 3'-dibromobiphenyl (2.9g, 0.009mol) & ¥ il Az 1-8lA A& Y
gt oz st <FIHA 399-2> 3.5g (& T1%)S AUTt.

¢

LC/NS: m/z=550 (M+1)']
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[0563]

[0564]
[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

ZIHES 10-2015-0121626

(3) Azxd 29-3: 3}3tE 399 3HA]

F3HA 399-2(4.4g, 0.008mol)ol FXFAl 377-1(5.0g, 0.010mol)E Wir #|Zd] 1-8o14 AL&H T o
= dste] <shehE 399> 4.92 (FE 709 AU

H-NMR (200MHz, CDCls): & ppm, 1H(8.51/d, 8.18/d, 8.16/d, 8.12/d, 8.00/d, 7.77/s, 7.63/d, 7.57/m,

7.50/m, 7.36/s, 7.29/m) 2H(8.05/d, 7.79/d, 7.70/s, 7.68/d, 7.67/m, 7.52/d) 3H97.41/m) 4H(8.28/d,
7.48/d) 6H(7.51/m)

LC/NS: m/z= 869[ (M+1)']

A Aol 30: 3}3HE 435 34

(1) Azxel 30-1: #=7+A 435-1 34

Cx
™ !
+
T Y
B

1-1

Z7FA|1-1(3.6g, 0.015mol)oll 1-bromo-3-iodobenzene (4.2g, 0.015mol) & ¥ il A|Zxd 1-4oA Algd F3+
W o 2 FFA o] <F7FA|435-1> 4.5¢ (58 74%)S AT},

LC/MS: m/z=401[ (M+1)']

(2) Azxel 30-2: F=7+A 435-2 FA

~ 7 . G .

| N.. N™ N “B(OH)» -
: oL N
\\WQQ‘ { k\x\\x J

Br

435-2

0.009mol)ell 1, 8-naphthyridin-2-ylboronic acid (1.4g, 0.008mol) & @il #A|Zd] 1-8°
ALgE e o g 3PSt <FIHA 435-2> 2.4g (& 68%)S L),

LC/MS: m/z=450[ (M+1)']
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[0577]

[0578]

[0579]

[0580]

[0581]
[0582]

[0583]

[0584]
[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

ZIHES 10-2015-0121626

(3) A=xd 30-3: 3}3tE 435 3HA]

L
N7
t i
(HORE Y
I ST
. MW Y

435

I

%Gﬂ4%4@2goommnﬂéﬁuﬂw&M3@,om%M)E!aﬂmiﬂlﬁﬂHAﬁ§l%%ﬂ%%£
2 At <33E 435> 3.3g (58 719 S IYr).

H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.70/d, 8.60/s, 8.51/d, 8.39/d, 8.30/d, 8.18/d, 8.16/d,
8.11/d, 8.04/d, 7.70/s, 7.61/d, 7.57/m, 7.54/m, 7.52/d, 7.41/m, 7.36/s) 2H(8.93/d, 8.12/d, 8.05/d,
7.88/m, 7.82/m, 7.67/m, 7.48/d)

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

Ao 31: 3hghe 467 9

(1) Ax4d 31-1: ZF3HA| 467-1 34

bl

N= )
Br@Er s+ HORB—G N - . Er‘@—@ Bl
Nj N‘—j

1

467

1,4-dibromobenzene(3.6g, 0.015mol)oll 4, 6-diphenyl-1, 3, 5—triazin—2—y1boronic acid (4.9g, 0.018mol)
5 23 Axzd 1-8914 AEH TS WHo R sl <FIHA 467-1> 5.8¢ (£ 74%) S LT}

LC/MS: m/z= 388[ (+1)']

(2) Azl 31-2: 5}9t= 467 94

=

7
T [
e ey

= i - Nii _

13 0 =
ﬁ %741 E

%Gﬂ1ﬂm(g,ommmwﬂ%ﬁﬁ4m4@7gtmme)%¥aﬂm§q1%ﬂﬁ/%%%%%§}%%ii
A sto] <3h3HE 467> 2.9g (58 75%)S AT,

H-NMR (200MHz, CDCl3): 6 ppm, 1H(8.51/d, 8.16/d, 7.45/m) 2H(8.05/d, 7.85/d, 7.67/m, 7.58/m, 7.50/d,
7.41/m, 7.25/d) 4H(8.28/d, 7.51/m)
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[0591]
[0592]

[0593]

[0594]
[0595]

[0596]

[0597]

[0598]
[0599]

[0600]

[0601]
[0602]

[0603]

[0604]
[0605]

[0606]

ZIHES 10-2015-0121626

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

Ao 32: 3}3HE 469 34

(1) Azxel 32-1: =7+A 469-1 34

N= N=
o <> ¥ moe g - &@(\ p
N N

O O

4691

1, 4-dibromobenzene(3.6g, 0.015mol)el] 4, 6-diphenylpyrimidin-2-ylboronic acid (4.9g, 0.018mol) & ¥
Az 1-80 4 AgE EAs W oz SISt <F 1A 469-1> 4.2g (F& 720)S AT},

LC/MS: m/z= 387[ (+1)']

(2) Alzd 32-2: 3}3E 469 A

7

13 0 =
- ﬁ 2651 =

Z=7kA) 1-3(3.0g, 0.008mol)ell =7FA]l 469-1(2.7g, 0.007mol) = Wil A Xd 1-8o|A] AL&H TY3 WHo=w
A Ete] <3FgHE 469> 2.8g (448 72%)S ALt

H-NMR (200MHz, CDCl3): & ppm, 1H(8.51/d, 8.23/s, 8.16/d, 7.45/m, 7.36/s) 2H(8.05/d, 7.85/d, 7.67/m,
7.58/m, 7.50/d, 7.41/m, 7.25/d) 4H(7.79/d, 7.51/m)

LC/MS: m/z=550 [(M+1)']

Al 33: SFeLE 474 S

(1) Aol 33-1: =7+A 474-1 34

;==§¥\Nji:$ TN,

(HORB—y, + By, .
<_\_ﬁ}4;\ '_\_ﬁE{
g

9-phenyl-9H-carbazol-3-ylboronic acid (2.6g, 0.009mol)oll 1,3-dibromobenzene (1.6g, 0.007mol) & il
Az 1-80 4 A1-8E HD3 WHor st <FHA474-1> 2.1g (58 74%)S AU}

a7 41

LC/MS: m/z= 398[ (+1)']
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[0607]

[0608]
[0609]

[0610]

[0611]
[0612]

[0613]

[0614]
[0615]

[0616]

[0617]

[0618]
[0619]

[0620]

ZIHES 10-2015-0121626

(2) Ax4d 33-2: 3}3E 474 A

%
I]\/\l ”/?/ 5 = = K\h :
H\; : * el — K\]l\

4741
Z=7kA) 1-3(3.0g, 0.008mol)ell =7FA] 474-1(2.8g, 0.007mol) = Wil A|Xd 1-8o|A] AL&H TY3 WHo=w
stAdslo] <3letE 474> 3.0g (8 76%)S AUt
H-NMR (200MHz, CDCls;): & ppm, 1H98.55/d, 8.51/d, 8.16/d, 7.94/d, 7.87/d, 7.77/s, 7.70/s, 7.69/d,
7.57/m, 7.36/s, 7.33/m, 7.25/m) 2H(8.05/d, 7.67/m, 7.48/d, 7.45/m) 4H(7.58/m, 7.50/d)
LC/MS: m/z= 560[ (W+1)']

A Ao 34: gh3tE 481 3

(1) Azxe] 34-1: =7+A4 481-1 34

481-1

A 1-1(3.6g, 0.015mol)ol 1-bromo-3-iodobenzene (4.2g, 0.015mol) = ¥ A|ZFd 1404 AFEH <
Hy

|
P o 7 A Ete] <F 1A 481-1> 5.0g (58 74%)S It).

% ofy

LC/MS: m/z= 448[ O+1)'T

(2) AZxe] 34-2: F=7+A 481-2 FA

r I
) /J (HO)B ;\% Y

o

=
Br \_:

Z7FA1481-1(3.6g, 0.008mol)ell triphenylen-2-ylboronic acid (2.7g, 0.010mol) & YW #A|ZFo 1-8o|A Al&
H e Wiom st <F3HA 481-2> 3.2g (& 740)& AUt

gl

LC/MS: m/z= 548 (+1)'T
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[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]
[0631]

[0632]

[0633]

[0634]

ZIHES 10-2015-0121626

(3) A|Fxd] 34-3: =7+A] 481-3 FHA

Br

HOLB, -
Br— 7,—Eir * e © = I
= =N =
_ - - g Tt
13
1,4-dibromobenzene (3.6g, 0.015mol)ell 2, 6-diphenylpyridin-4-ylboronic acid (5.0g, 0.018mol) & ¥

ﬂiﬂlﬁﬂﬁ*%%m%$ﬂo o FAshe] <FHAl 481-3> 4.1g (& 70%)S AUt
LC/NS: m/z= 386[ (W+1)']

(4) A Zxe] 34-4: F=7+A 481-4 FA

= o]

481-3

4814

om
°

Z7+A1481-3 (3.9g, 0.008mol)ell bis(pinacolato)dibron(2.5g, 0.010mol) & ¥ i A|ZFo| 1-50|A A&
o7 A te] <F7hA| 481-4> 2.4g (58 69%)S A ATh. (m/2=433)

¢

LC/MS: m/z= 433[ Q+1)']

(5) Azl 34-5: 3}3tE 481 3

ot

Z74A 481-4(3.0g, 0.007mol)ol 4- bromoblphenyl (2.9g, 0.006mol) = ¥ Axd 1-8o4 AlgH FA3+ Wb
Moz FA3le] <3}3HE 481> 3.4g (& 74%)S AT},
H-NMR (200MHz, CDCl;): & ppm, 1H(9.15/s, 8.51/d, 8.18/d, 8.16/d, 8.09/s, 8.04/d, 7.52/d, 7.51/m,

7.46/d, 7.36/s) 2H(8.93/d, 8.20/s. 8.12/d, 8.05/d, 7.88/m, 7.82/m, 7.67/m) 4H(8.30/d, 7.54/m, 7.25/d)
LC/MS: m/z= 7750 Q1)

A Ao 35: &h3tE 508 3
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[0635]

[0636]
[0637]

[0638]

[0639]

[0640]
[0641]

[0642]

[0643]
[0644]

[0645]

[0646]

[0647]

[0648]

ZIHES 10-2015-0121626

(1) Azel 35-1: F7HA] 508-1 §HA

4591 5081

3, 6-dibromo—-9H-carbazole (3.0g, 0.009mol)ell %ﬂiﬂ 469-1(3.5g, 0.009mol) & ¥ir Az 1-4914 A1&%
U3 WHo R FAst <FIHA 508-1> 4.2g (F& 74%)S AU

LC/NS: m/z= 631[ (1)

(2) Azl 35-2: 3}3HE 508 3

Ej:ﬁ

BT e jl/ ==
~ [ I F/
Er _ s :} j e
5051 .||
e

%ﬂﬂ5wqw0goowmnﬂ:‘i11%7%,OM%m> gat Alzel 180l AH8E ST gHeR
el <3l3HE 508> 5.4g (& 70%)% AT,

H-NMR (200MHz, CDCl3): 6 ppm, 1H(8.23/s, 8.18/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.51/d, 8.16/d, 7.77/s,
7.68/d, 7.45/m, 7.41/m, 7.36/s) 4H(8.05/d, 7.67/m, 7.58/m, 7.51/m, 7.50/d) 6H(7.79/d)

LC/MS: m/z= 957 (i+1)']

A Ao 36: Sh3tE 505 3

(1) Azel 36-1: F7HA] 505-1 FA

3, 6-dibromo—-9H-carbazole (3.0g, 0.009mol)ell %ﬂiﬂ 467-1(3.5g, 0.009mol) & ¥ir Az 1-4914 A1&%
TU3 o r FgAste] <F A 505-1> 4.3g (& 760)S A9t

LC/MS: m/z= 632[ (+1)']
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[0649]

[0650]

[0651]

[0652]

[0653]
[0654]

[0655]

[0656]
[0657]

[0658]

[0659]

[0660]
[0661]

[0662]

[0663]
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(2) Ax4d 36-2: 3}3E 505 A

i,
offt

4
_?lt’
z
i
o
fr

24 508-1(5.0g, 0.008mol)oll Z7FA 1-3(7.0g, 0.019mol) & Wi Az 1-89A A&
g ato] <31EE 505> 5.7g (& 75%)S AUtt.

H-NMR (200MHz, CDCls;): & ppm, 1H(8.18/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.51/d, 8.16/d, 7.79/d, 7.77/s,
7.68/d, 7.45/m, 7.41/m, 7.36/s) 4H(8.28/d, 8.05/d, 7.67/m, 7.58/m, 7.51/m, 7.50/d)
LC/MS: m/z= 957 (W+1)']

A Ao 37: &h3tE 506 3

(1) Azel 37-1: F7HA 506-1 FA

O
+ Br O \— i N _
O

481-3 506-1

3, 6-dibromo—-9H-carbazole (3.0g, 0.009mol)ell F7FA] 481-1(3.5g, 0.009mol) & P A|ZFc] 1-40A ALEH
Fog o R st <E7hA 506-1> 4.0g (F& 70%)S AT

LC/MS: m/z= 630 (+1)'T

(2) Alzd 37-2: 33+ 506 A

ﬁ};f I [ = ﬁ}%} - =
% il SR T
AA-1 - = J’/ ]. -
ko

24 506-1(5.0g, 0.008mol)oll Z7FA] 1-3(7.0g, 0.019mol) & Wi Ao 1-84A] A1eH Fdsk wpo=a
gdato] <318E 506> 5.3g (& 70%)S AAUtt.

H-NMR (200MHz, CDCl3): & ppm, 1H(8.18/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.51/d, 8.20/s, 8.16/d, 7.79/d,
7.77/s, 7.68/d, 7.47/m, 7.45/m, 7.41/m, 7.36/s) 4H(8.30/d, 8.05/d, 7.67/m, 7.58/m, 7.54/m, 7.50/d)

LC/MS: m/z= 956[ (+1)']
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[0664] ARl 38: sh3tE 509 34

[0665] (1) Az 38-1: FZHA| 509-1 A

[0666] 5091

[0667] 6-dibromo-9H-carbazole (3.0g, 0.009mol)oll 2-bromo—4, 6-diphenyl-1, 3, 5-triazine (2.8g, 0.009mol)

3,
2 Y Az 14004 AFgE Fd3 v o R dAdste] <F7HA 509-1> 4.0g (58 80%)S Att.

[0668] LC/MS: m/z= 556[O1+1)']
[0669] (2) Azl 38-2: 3}3HE 509 A
. [5 'N\ll
Br. S —
'r-l——N:\ K ﬁ/ N={,
4 H—\H_\ 1|lN*:H K
i \ P ™
s o L B :
Br : &N
A N Bl S
5091 /{r j
!/!l'/ j/ 509
[0670] =
[0671] Z7H41509-1(5.0g, 0.009mol)oll Z3rA|1-3(8.0g, 0.021mol) & Y3 AZd 1-894 AlLE HUst wyo=
kel

A3t <3H3HE 509> 6.2g (& 78%)S AT,
[0672] H-NMR (200MHz, CDCly): & ppm, 1H(8.18/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.51/d, 8.16/d, 7.79/d, 7.77/s,
7.68/d, 7.47/m, 7.45/m, 7.41/m, 7.36/s) 4H(8.30/d, 8.05/d, 7.67/m, 7.58/m, 7.54/m, 7.50/d)

[0673] LC/MS: m/z= 882[(M+1)']

[0674] Al 39: shetE 519 3§

[0675] (D) Azxzd 39-1: F3A 519-1 $HA
Br

[0676] 519-1

[0677] 3, 6-dibromo-9H-carbazole (3.0g, 0.009mol)°l 1, 4-dibromobenzene (1.2g, 0.005mol) & YWiL #|Ze] 1-40]
A AREE TEE HoR FAst <FHA 519-1> 2.9g (& 81%) FUT.

[0678] LC/MS: m/z= 724[(1+1)']
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[0679]

[0680]
[0681]

[0682]

[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

[0690]
[0691]

[0692]
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(2) Azel 39-2: F7HA 519-2 FA

o
Br. Br = ‘l,/::} ,/7' Nj ’
f}~_—lj S E Tl

Al = 1-3 O, L :,
Br Br rj\ —Nj Br

ZHA 519-1(5.0g, 0.007mol)ell =74 1-3(3.0g, 0.008mol) & Y1 A|Zxd 1-8o4 AlgH U3 Wjo=
A 3ke] <F7HA) 519-2> 5.5¢ (& 74%)S AT},

oo of\

LC/MS: m/z= 1048 (M+1)'T

(3) Az 39-3: 33+ 519 34

{jif::?jﬂ i 7y v

3 “\ 1'. = H/Ff N "nH

=y N
i ,j/j

Z7HA 519-2(5.0g, 0.005mol)el] 2-phenyl-1H-benzo[d]imidazole (1.9g, 0.010mol) & Yil A|ZFd 1-40]A A}
S5 T WHoz 3sle <sjtE 519> 4.7g (& 74%) S AU

H-NMR (200MHz, CDCls): & ppm, 1H(8.18/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.56/d, 8.51/d, 8.16/d, 7.77/s,
7.59/d, 7.50/s, 7.36/s) 4H(8.28/d, 8.05/d, 7.94/d, 7.67/m, 7.62/d, 7.58/m, 7.51/m, 7.50/d, 7.22/m)
LC/MS: m/z= 12761 (M+1) ]

Aol 40: 3}3HE 542 34

(1) AZel 40-1: =7+A 542-1 34

o f

=
N
‘m’/; :

1-3 Oﬁ

542-1

A1-3(3.0g, 0.008mol)ll 1,3-dibromo-5-chlorobenzene (0.8g, 0.003mol) & ¥ A|Zd] 1-8oA Al&%
w

I1-
3k W o 2 Al <F7HA| 542-1> 1.2g (55 69%)S It

offt ofN
AN

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

- 125 -



[0693]

[0694]
[0695]

[0696]

[0697]

[0698]
[0699]

[0700]

[0701]

[0702]
[0703]

[0704]
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(2) Azxd 40-2: F3A 542-1-1 A

> N
Lo Ok

r N?“ FJNFQ

B
\}'\f i ‘\lll\\//i
o4z 542-1-1

7FA41542-1(5.0g, 0.008mol)ol bis(pinacolato)dibron (2.5g, 0.010mol) = YL Az 1-5914 AF&E U
W o 2 ghAEhe] <F kA 542-2> 3.6g (& 66%)S Lt

% ofy

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

(3) AZxel 40-3: F=7HA 542-2 FA
»
i

LY
e

540-141

ZZFA1542-1(5.0g, 0.008mol)°l| 2-bromo—4, 6-dichloro-1, 3, 5-triazine (1.6g, 0.07mol) & ¥l #A|Zd| 1-
8 Al AHE¥l TUS WO R FAdste] <F A 542-2> 3.7g (& 66%)S LAt

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

(4) A x4 40-4: 3}3HE 542 A

542

A

=

| 542-2(5.0g, 0.007mol)°l 2-phenyl-1H-benzo[d]imidazole (2.7g, 0.014mol) & ¥ A|Fo| 1-40]A A}
TS WHo 2 A3l <33E 542> 5.3g (58§ 740)S LAUT).

oo ofy
2

H-NMR (200MHz, CDCls): & ppm, 2H(8.56/d, 8.51/d, 8.16/d, 7.59/d, 7.45/m, 7.36/s) 3H(7.66/s) 4H(8.28/d,
8.005/d, 7.67/m, 7.58/m, 7.51/m, 7.50/d, 7.22/m)

- 126 -



[0705]
[0706]

[0707]

[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]
[0716]

[0717]

[0718]

[0719]
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LC/MS: m/z= 1025[ +1)']

Ao 41: 3}3HE 563 A

(1) Azxd 41-1: FZHA] 563-1 3+

563-1

3, 6-dibromo-9H-carbazole (3.0g, 0.009mol)°l| 2-bromotriphenylene (2.8g, 0.009mol) & i1 A|ZFo 1-49]
A AREE T o R St <F7HA 563-1> 3.7g (& 74%)S AU

LC/NS: m/z= 551[ i+1)']

(2) Azl 41-2: 5}9t= 563 94

56531

%7k 563-1(3.0g, 0. oo9mol)oﬂ Z7HA) 1-3(4.1g, 0.01lmol) & 93 Axd 1-84A4] ALg¥ FUs o=
A sle] <3lgHE 563> 5.8g (& 74%)S AUt}

H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 8.00/d, 7.87/d, 7.69/d) 2H(8.93/d, 8.51/d,
8.16/d, 8.12/d, 7.88/m, 7.82/m, 7.77/s, 7.45/m, 7.36/s)
LC/MS: m/z= 877[(i+1)']

A 42: 3}¥HE 588 FHA

(1) Az 42-1: F7HA] 588-1 34

S O

. O
oy
i !

25821

588-1

ZZHA] 258-2-1(5.0g, 0.008mol), N-(biphenyl-4-y1)-9, 9-dimethyl-9H-fluoren-2-amine (2.2g, 0.007mol) =
Wil Az 1-80l4 AMEHE TUT HH o R FAdste] <A 588-1> 3.4g(F& 75%) S Ut
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[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

[0727]

[0728]

[0729]

[0730]
[0731]

LC/MS: m/z= 647[ (i+1)]

(2) Az 42-2: F3ZHA] 588-2 $HA
e B
\;'t 4 kﬁl /i
o B -8 joa —oné _— - —oné
o o < 85 g

= N\V = o
LT . ) L™y
L P
588-1 o2
Z=71A4588-1(5.0g, 0.008mol), bis(pinacolato)dibron (2.5g, 0.010mol) =
3 W o7 AdEle] <F7hA 588-2> 4.2g(F& 75%)S AUt

LC/MS: m/z= 694[ (H+1)']

(3) Azxel 42-3: F7+A 588-3 A

o

o Ras

S -

] AN
L Mo
:_Eot ¥ B =,:—Er —_— _ =
[ . Ene
o £
588-2 588-3

ZIHES 10-2015-0121626

Az 1-504 AleE =Y

A 588-2(5.6g, 0.008mol), 1, 4-dibromobenzene (1.6g, 0.007mol) & YW il A|Zd] 1-8o|A AL&¥ FL3H
ks

Ho g Fdale] <E7HA] 588-3> 3.8g(F & 75%)S AT,
LC/NS: m/z= 723[(H1)']

(4) A|Zd] 42-4: 3}3HE 588 3A
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A 588-3(5.0g, 0.007mol), 2-phenyl-1H-benzold]imidazole (1.4g, 0.007mol) & diL A|ZFo| 1-4o]4 A}



[0732]

[0733]
[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

Z2IHE S 10-2015-0121626
H-NMR (200MHz, CDCl,): & ppm, 2H(8.28/d, 7.82/d, 7.79/d, 7.68/d, 7.51/m. 7.45/m, 7.36/s. 7.22/m,
6.98/d) 3H(8.56/d. 7.66/s, 7.51/d. 7.41/m) 4H97.58/m. 7.50/d, 2.74/d. 1.72/m)
LC/MS: m/z= 767[ (i+1)']

A Ao 43: $h3tE 597 3

(1) A=zxd 43-1: Fz7vA| 597-1 A4

//’ " p

1-3 o \L Eé 3
.

597-1

Z=2A11-3(3.0g, 0.008mol)ell 3-bromo-9H-carbazole (2.0g, 0.008mol) & ¥l #A|ZFd 1-8A A% FTU3
W o7 A ste] <F7HA 597-1> 2.4g (58 74%)S AUt (n/z= 408)

LC/NS: m/z= 408[ (M+1) ]

(2) A zxd 43-2: F7vA| 597-2 A

3 o
e _
'/CP '/E « B o - er

5972

=74 591-1(3.0g, 0.007mol)°l 1, 4-dibromobenzene (1.4g, 0.007mol) & YiL A|Fd] 1-494 Al&% A
g o FASte] <FIHA 597-2> 2.7g (& 72%)S AU

LC/MS: m/z= 528[ (W+1)'T

(3) Azxd 43-3: 3}3t&E 597 34

5077

74 597-2(5.0g, 0.010mol)ell triphenylene boronic acid (2.5g, 0.008mol) & ¥ Az 1-8oA4 AF&H
Tdgk o 3Hdste] <slgtE 597> 4.2g (& 74%)S AU

H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.55/d, 8.51/d, 8.18/d, 8.16/d, 8.04/d, 7.94/d, 7.87/d,
7.77/s, 7.69/d, 7.45/m, 7.36/s, 7.33/m, 7.25/m)
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[0747]

[0748]

[0749]

[0750]

[0751]

[0752]
[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]
[0760]

[0761]

ZIHES 10-2015-0121626

LC/MS: m/z= 711 QH1)']

Ao 44: 3}3HE 598 A
- ) o
W _ — "N\'nl
: = B N
I \“ ) +  (HOE—. M /f; hf"/ ) —
j Ju,r/ E H—: i\/ = HN=
E\/ L - N— — i
N—: B E T NS
S S = I —
. - -
=24 597-2(5.0g, 0.010mol)ell 4, 6-diphenyl-1, 3, 5-triazin-2 —ylboronic acid (2.1g, 0.008mol) & Yl
Azl 1-80 4 AHgE FUg Yoz A5ty <33HE 598> 4.0g (% 70%)S LAt

H-NMR (200MHz, CDCls): & oppm, 1H(8.55/d, 8.51/d, 8.16/d, 7.94/d, 7.87/d, 7.77/s, 7.69/d, 7.45/m,
7.36/s, 7.33/m, 7.25/m) 2H(8.05/d, 7.79/d, 7.68/d, 7.67/m, 7.58/m, 7.50/d, 7.41/m) 4H(8.28/d, 7.51/m)

LC/MS: m/z= 716[ O1+1) ]

A Ao 45: 3}3HE 648 $HA

(1) Azxd 45-1: F37HA| 648-1 A

2ok

NO> Br
648-1

2-bromo—-2'-nitrobiphenyl (5.0g, 0.017mol)®l triphenylphosphine(4.5g, 0.017mol) ©l 1, 2-dichlorobenzene
100ml & H31 180°CelA 24A17F wgRbete] whgAlzATh, ¥hg Fn & W45t H0 @ MCol F&e F HAHAAA

(n-Hexane :MC)3lel T7HA] 648-12 4.2¢(5% 83%) 533 tt.

LC/MS: m/z= 2460 (M+1) ]

(2) A zxd 45-2: F3HA| 648-2 A

r e
& 5 H
O B~o E\

8481

ﬂﬂ93%4k,OMMMPﬂFﬂﬂ6%1H7gOOWmU%«é Aze] 1-8ol A ALgH BUF WHow
tdsto] <Z7HA| 648-2> 2.3g (58 7T1%)< Act.

)

LC/MS: m/z= 458[ (+1)']
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[0762]

[0763]
[0764]

[0765]

[0766]

[0767]

[0768]

[0769]
[0770]

[0771]

[0772]

[0773]
[0774]

[0775]

[0776]

[0777]
[0778]

ZIHES 10-2015-0121626

(3) A zxd 45-3: 3}3HE 648 A

ZZHA] 648-2(5. Og 0.011mol)oll 4-chloro-2, 6-diphenylpyridine (2.9g, 0.01lmol) = Y A|Zof] 1-4°]A]
AHgE Tdek W oR 3Hgdste] <slRHE 648> 5.6g (58 74%)S AUt

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 7.94/d, 7.79/d, 7.59/d, 7.43/m, 7.36/s, 7.33/m, 7.25/m)
9H(8.93/d, 8.12/d. 7.88/m, 7.82/m, 7.58/m, 7.50/d, 7.47/m. 7.10/s) 4H(8.30/d, 7.54/m)
LC/MS: m/z= 687[ (+1)']

Al 46: SHSLE 644 94

(1) Axd 46-1: =34 644-1 FHA
(] N;
Y,
B0
1-3 O\/K\

ZH4 1-3(3.0g, 0.008mol)ol|l Z7FA] 648-1(1.7g, 0.007mol) & 21 A|Zd| 1-8oA AlLH HY3 whyoz
A Ele] <F7HA| 644-1> 2.1g (8 74%)<S AT

=

648-1 644-1

ol

LC/MS: m/z= 408[ (H+1)']

(2) A x4 46-2: =31A 644-2 FHA

,NH o PR g B —_— _‘\\_ u\\
\} & -
5441

74 644-2(3.0g, 0.008mol)oll 1, 4-dibromobenzene (1.6g, 0.008mol) & il Ao 1-4o]4 A& &L
gk W o2 3Adste] <FHAl 644-2> 2.9g (& 68%)S AU

LC/MS: m/z= 528[ (H+1)'T

(3) Azl 46-3: 3}I3HE 644 FA

Gd42 7 sar N
Z7HA 644-2(5.0g, 0.009mol)ell triphenylene boronic ac1d (2.4g, 0.007mol) & gaL A|Fd] 1-894 Al&%
U3 whH o7 shAlsle] <3leHE 644> 4.5g (& 70%)S AUTH.
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[0779]

[0780]

[0781]

[0782]
[0783]

[0784]

[0785]

[0786]

[0787]

[0788]
[0789]

[0790]

[0791]

[0792]
[0793]

[0794]

ZIHES 10-2015-0121626

H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.51/d, 8.18/d, 8.16/d, 8.04/d , 7.94/d, 7.79/d, 7.59/d,

7.45/m, 7.43/m, 7.36/s, 7.33/m, 7.25/m) 2H(8.93/d, 8.12/d, 8.05/d, 7.88/m, 7.82/m, 7.79/d, 7.68/d,
7.67/m, 7.58/m, 7.50/d)

LC/MS: m/z= 711[ Q1)

Al /\] oq] 47: §]_61-U 25 z]sﬂL/\o

G442

Z7HA 644-2(3.0g, 0.007mol)ell 4, 6-diphenyl-1, 3, 5-triazine-boronic acid (1.6g, 0.006mol) & YiL A
2ol 1-89140 A18H AT WHoT BTl <S1HE 6255 315 (8 120& AL,

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.51/d, 8.16/d, 7.94/d, 7.59/d, 7.45/m, 7.43/m, 7.33/m,
7.25/m) 2H(8.05/d, 7.68/d, 7.67/m, 7.58/m, 7.50/d) 3H(7.79/d) 4H(8.28/d, 7.51/m)

LC/MS: m/z= 716[ (+1)']

Aol 48: BFSLE 654 94

(1) Azxd 48-1: FZHA] 654-1 3+

H
N N
Crh L e
N

Br

9341

=744 93-1 (3.0g, 0.012mol)ol 2-chloro-4, 6-diphenyl-1, 3, 5—triazine (3.2g, 0.012mo0l) & ¥ A|Z
1-40 A AbgE 598 whgor Akl <F7HA 654-1> 4.7g (58 74%)S AAUTH.

LC/NS: m/z= 527[ Oi+1) ]

(2) Azd 48-2: FZHA 654-2 3+

:j: % Ei:]é: . £¢N

e KX

6542
=74 654-1(5.0g, 0.010mol)ol bis(pinacolato)dibron (3.0g, 0.012mol) & Y A|Fo 1-5014 ALEE &
A3 oz FAsle] <F7HA 654-2> 4.0g (& 70%)S DAL}

LC/MS: m/z= 574[ Q+1)]
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[0795]

[0796]

[0797]

[0798]

[0799]
[0800]

[0801]

[0802]
[0803]

[0804]

[0805]

[0806]

[0807]

[0808]

ZIHES 10-2015-0121626

(3) A Zxd 48-3: 3}3E 654 A

Ir3-2

Z1ﬂ]%&ﬂ5@,OmmmWﬂ%PﬂSBQ(S%,Qmmm)%I{ﬂﬂiﬂ16ﬂﬁ*%ﬁi%%%%ﬁ
o2 FAgste] <slE 654> 4.2g (58 70%)S AU,

H-NMR (200MHz, CDCl,):& ppm, 1H(9.15/s. 8.18/d, 8.04/d, 7.70/s, 7.57/m, 7.36/s) 2H(7.48/d, 7.41/m)
4H(8.93/d, 8.28/d, 8.12/d, 7.88/m, 7.82/m, 7.51/m)
LC/NS: m/z= 751[ (i+1) ]

Al ;\] c,_ﬂ 49: §]_6L 773 sz}\é

(1) Azd 49-1: FHA 773-1 3H4

H N=
N + Br—<\ XN _— N \[?N
& N
N
Br W
258-1 = Br
7731

=74 258-1 (3.0g, 0.015mol)ell 2-bromo-4, 6-diphenyl-1, 3, 5—triazine (4.6g, 0.015mol) & Y1 A|xd
1-40 4 AFRE FUd W or FAste] <FIHA 773-1> 4.9g (58 5% S AU

LC/MS: m/z= 436[ Q+1)']

(2) A zxd 49-2: F37HA| 773-2 FA

HN HN
HN O ' \§\\LN O

773-2

11,12-dihydroindolo[2, 3-alcarbazole (3.0g, 0.012mol)°ll bromobenzene(1.8g, 0.012mol) & Y1 A|Zxd 1-
4o A AL TS o R FAste] <F3HA 773-2> 3.2¢ (8 80%)S EUT.

LC/MS: m/z= 3320 OH+1)']
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[0809]

[0810]
[0811]

[0812]

[0813]

[0814]
[0815]

[0816]

[0817]

[0818]

[0819]

[0820]

[0821]

[0822]

[0823]

ZIHES 10-2015-0121626

(3) Azxd 49-3: F3A 773-3 $HA

773-3
7732

XAl 773-2(3.0g, 0.009mol)ell 1, 4-dibromobenzene (2.2g, 0.01lmol) & Wil Alxel 1-4004 AbgE &
g o st <@ A 773-3> 2.7g (& 67%)& LA

LC/MS: m/z= 452[ (i+1)']

(4) A\ zxd 49-4: F7HA| 773-4 A

o

Br B /‘o fap B
7 i | = =

::/_\—%i;l\ 0. © ::[_‘—‘Nt;l\

k;:%\N/Q§ :j:oaao:ﬁ: - L;TL}{@7/H

BN

A 773-1(3.0g, 0.007mol)ell bis(pinacolato)dibron(2.3g, 0.009mol) & ¥ A|Zd| 1-594 ALgH &L
ol

ok Wi o R 3dste] <FXHA 773-4> 2.3g (58 63%) ATt
LC/MS: m/z= 534[ Q+1)']

(5) Azxd 49-5: 3}3tE 773 A

Z=7kA) 773-1(3.0g, 0.007mol)oll =%FA| 773-4 (4.3g, 0.008mol) & YL A x| 1-6014 A}&H T3 =5y
o7 A et <3FE 773> 3.6g (5 63%)S AUt

H-NMR (200MHz, CDCl3): & ppm, 1H(9.15/s, 8.18/d, 8.04/d, 7.70/s, 7.57/m, 7.36/s) 2H(7.48/d, 7.41/m)
4H(8.93/d, 8.28/d, 8.12/d, 7.88/m, 7.82/m, 7.51/m)

LC/NS: m/z= 808[ (M+1)']
2 we) AAalol A 2ol ofoli ofzg} B,

NPB: N, N'-Bis(naphthalen-1-y1)-N, N'-bis(phenyl)benzidine
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[0824]

[0825]

[0826]

[0827]

[0828]

[0829]

[0830]

[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

[0837]

[0838]

[0839]

[0840]

[0841]

ZIHES 10-2015-0121626

Ir(ppy)s: Iridium, tris(2-phenylpyidine)

Balq: Bis(2-methyl-8-quinolinolato-N1, 08)-(1, 1'-Biphenyl-4-olato)aluminum

Algs: tris(8-quinolinolato)—-aluminium(III)

CBP: (4, 4-N, N-dicarbazole)biphenyl

aApAe 1 e 18 ABSEARE ol foAARYEA A%

ITOZ Y E fg7

718 Qe <glgE 1>& TS 120me] HIFFESS Ao, oloA Ir(ppy)ye =
HEZ 3}o] (BPE ZAER dlo] FHLELEE 0.1nm/sec, Ir(ppy)s =2ZEEE 0.009nm/secE 2 8fa, 24
T H]go] 9%7F HEE Ir(ppy)sS &3] FI35ET o 435S 30mm F74A= FA33T.

7 9°) Balo® 10m FAE FHste] 4Tl WHEFS A AAFEFOE of
2 @A, 1 9lol AlgE FHsk] dome] AAFEFS FASGm, 1 sl BHES FHetel I

o ARAFYFE P AAFYS Aol FEoES SHek] 120me] §F& Bl K71 AA G 2R
& Az

olw], Z+ B4 FA&ETE= F7]EEQA, 33E 1, CBP, Algs, Balge 0.1 nm/sec, Z3}8]E2 0.01 nm/sec,

20l FL 0.5 nm/secE 3

41

A e 2 WA 2

Al 1

Hlael 18 98 folRATR 0= 2t 4y] A axpadlA Byel os) Azd sEE 1 oA dw
Hom AF45EARL ol AS¥IL ot NBE ASE AL Aslstn FAshA Adssint

aApale] 240 BHEHE 248 WHEe] BaE Au@ shol foAARHLA A%

IM02 "% Fel7]d flo NPBE S&ste] 120me] Fardss F4silen, olojA Ir(ppy)se =HER
stal, <slgE 24>8 S2ER ARESle] FAEEE 0.1nm/sec, Ir(ppy); S&EEE 0.009nm/sec® F2akaL,

2
THSEE HEo] 9%7F =S Ir(ppy)ss =38t

7 9ol Bala® 10m FAZ FHstel JTol WAFE Av AAFEFOR olFehz AL WA FFAY

¢ BRI, 7 Aol AlgE TR dome AAFESS FAHYO, 1 Aol BAAFES FH5e] Im

o) AAFUTE FYAAL. AATUT o BEES A0l 120me] & FYstl FIIAAL 1A
3

oluf, Z} B4 Fx&ErE= Fr|EHQl, 33E 24, NPB, Algs, Balg: 0.1 nm/sec, E3¢]HL 0.01 nm/sec,

u2
it
=)
or
rlo
(=)
[@)]
=
=]
~
w
@
o
fr
ol
ol
@
o

ZAA Aol 25 WA 49

471 sehE 24 A4l &) & 20 VIAlE sRhES ARE R S Aldlstals AR 249 AT WHow
A A el 25 WA 499 T AAEFaAE AlES
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[0842]

[0843]

[0844]

[0845]
[0846]

[0847]

[0848]

ZIHES 10-2015-0121626

Hlae] 25 913 fF71d3 ol s AxE A7) AAlde] aabgrrolA] el fa] Alxw sghE 24 oAl A
Ao QFTAE B8 wol] AMRHIL e (BPE A3 A& AYstar sdatA A= skt
2.
R aaresy
NPEB
o]8}, 7] 2AAAld 1 WA 499} aApnlae] 1, 20 upEt AzH F7|AALFLAFY EAS vad Ad9E
a7 & 1, 20 YeERSIT
¥ 1
T AerEaNr T35 V) w3as RESE
(at 1000cd/m2) (cd/A) (CIE(x, v))
2 A A A1 3131 5.0 53 (0.31, 0.63)
222 A el]2 33 E3 5.1 49 (0.31, 0.63)
PR 33 E7 5.0 54 (0.32, 0.64)
A A o4 31317 4.4 61 (0.32, 0.64)
222 A ¢5 3}e2-22 4.5 49 (0.32, 0.64)
222 A o6 3}4H =33 4.9 51 (0.32, 0.64)
AR A o7 3}§H &35 4.9 51 (0.34, 0.62)
222 A o8 3}3238 5.1 53 (0.35, 0.63)
222 A o9 3}3248 4.9 60 (0.34, 0.62)
212 A 410 38249 4.5 55 (0.32, 0.64)
AN 11 3}3 266 5.1 53 (0.35, 0.64)
AR A 12 33273 4.5 59 (0.32, 0.64)
A2 A 13 33 E76 5.0 54 (0.35, 0.65)
2 2p2 A o) 14 38293 5.0 48 (0.34, 0.62)
AR A 15 318 =114 5.0 51 (0.33, 0.63)
222N 916 38 =171 4.9 48 (0.32, 0.62)
A2 A o] 17 3132172 4.8 61 (0.33, 0.62)
2 AR A 618 313 &174 5.0 48 (0.35, 0.66)
A2 A 419 3}3E220 5.1 51 (0.32, 0.63)
22 A 9120 31815243 4.7 51 (0.31, 0.63)
AR A )21 31812258 4.4 53 (0.32, 0.62)
2 AR A 22 3182320 4.8 52 (0.32, 0.63)
222 A] o] 23 31§+ &334 4.8 50 (0.33, 0.62)
vl i B NPB 6.8 37 (0.33, 0.62)
X2
TE a7 g2 TEAY) g E S R g
(at_1000cd/m2) (cd/A) (CIE(x, ¥))
A A 924 31812373 5.0 46 (0.31, 0.63)
A A 925 31812377 5.1 46 (0.31, 0.63)
A A o 31915392 5.0 47 (0.32, 0.64)
AR A 627 31312394 4.8 61 (0.32, 0.64)
2 AFA A 628 31312396 4.5 54 (0.32, 0.64)
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[0849]

[0850]

[0851]
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A AN 4129 3182399 4.9 45 (0.32, 0.64)
A A A 4130 3}812435 4.9 45 (0.34, 0.62)
A A <31 3} 82467 5.1 46 (0.35, 0.63)
A A] 32 3} 312469 4.8 60 (0.34, 0.62)
2o A A ]33 382474 4.5 47 (0.32, 0.64)
A AN o34 3}312481 5.1 52 (0.35, 0.64)
AP A 435 3}3HE505 4.5 59 (0.32, 0.64)
A AN <36 3182506 5.0 51 (0.35, 0.65)
A A 37 3132508 5.0 51 (0.34, 0.62)
A} A] ]38 3132509 5.0 47 (0.33, 0.63)
2 A A] )39 3132519 4.9 48 (0.32, 0.62)
A A A 4140 31815542 4.8 61 (0.33, 0.62)
AR A 441 3}3HE563 5.0 45 (0.35, 0.66)
A A] o]l 42 31312588 5.1 47 (0.32, 0.63)
2o A A <143 3138597 4.8 58 (0.31, 0.63)
A A] ] 44 31312598 5.1 46 (0.32, 0.62)
AR A 445 3}31E625 4.8 46 (0.32, 0.63)
AR A 446 31312644 4.7 60 (0.33, 0.62)
A A 47 31312648 4.7 48 (0.31, 0.62)
A2 A] )48 3} 32654 4.8 52 (0.32, 0.63)
AL A] )49 3132773 4.8 51 (0.32, 0.62)
A o2 CBP 6.8 37 (0.33, 0.62)

QoA WE G R ()R] 2505mn /EAE A 26omn ) S VL ZA A E(CS-2000+7] 1+IVLE 2 13) 0]
24 F F AFRE mA/m A ASAYE EHWe wH 3% (cd/m), TEALN), AFLE@A/Mm), BHEE

(cd/M)S ZAdto] =7t 1000cd/m” @ o TEALT HFEES A7 ® 1, 20 YRR

F 1, 20 wEW, B iy mE {fU)HAT RS o] fUIAAEEAR e S S 2E Ed A
FrEEAR AHEE o 29 BP(E2EAR), NPB(EFFHAR)E AL ujroh FEAge vopxa, o
FEge 718 B & g
E=d
=]
1

=

N—— 150

4+——130
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\ \\\XW 150

T~ 137

T~ 136

T 135

- 134

T 133

A~ 132

——— 131

A

7 /
//;'// ////
gt s

/
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=130

—‘—/110
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patsnap

TRBR(F) TMEBH BB CEDT ST EN BN BIER SR,
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