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A kA= 10 WA 400nm o]t). o] sk A= shd 7)52(CVD), B2 71352 (PWD) 5o 73S
H Ee 2HEHPHS T3t A7 A5 ARE ez PAste] Az 5 .

T 2 Wge] Ao AHjelA B Wy el {1 AARF LA EEe] AMEE W, ¥XE HA¥eEd EE, A
TTY B, #33F 24, 2339 32E 24, ARFE 24, © AAFY ELo] A7) Ao fU1E50
A @m0 AMSHAY B B By {UAALFARE sgtEy AYgHo R yasie] ALgE 4 9l
A T EAZA 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#Hd-N N'-t](3-we#d)-4,4"'-t]o}n| =H]H L (TPD), N,N'-H#|d-N,N'-1]
X84 4'-yolu]=H]Hd | NN N'N-HEZ-p-EH-4 4'-tolu=n]Hd NNNN-tEgHAd-4,4"-t]o}n]
H#d, 9 (11)1,10,15,20-E| E&} #2211, 23H-2 9] & 53 2o 3 (porphyrin) 3t&E F=4, F4 =
Sl WEE 3xfolRl & Zk= A, 1, 1-¥] = (4-t-p-Ed ot = H ) A ZF 24
NN N-EF(p-E&)otdl, 4, 4', 4'-E2[N-(3-HEdd)-N-dHdolr| = | Eg s do}rl# 2 Egjoldoldl
T4, N-ddvtERE 2 Eeu|drtEntES e JtEnE A, FaE TEEA oM, FE|ZEREA ol
e g Aol fEA, AEHAE ofgl fkA|, doltlA~"EwlA f=A, WS sbgolvld ~EE ofy

o1 HH fi — = fus
o = o = ) 2
shebeel FeA, 3 EFYdE 58 5 7 9

-

a
A
T

Ax} 4% E2Z 2 A diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Algs, 2,5-Tlo}d A= &

s
A (PyPySPyPy), HZF2 gvo|lEl= 3}§-E(PF-6P), Octasubstituted cyclooctatetraene 3}3H=(C0Ts)S & &

ool fAAARREAd Jold, A4 FUF, AR £5F, AT 76F L AT FUFS P 3G
29 S} o] FRE FRHE WY FOR FYAAY, EE FE 438, JolF FH HYES I
©ouge zow PAY 4 g

s
o
il

AR EA dE B9 53 FFAR, FEFSUA, deolA MA, f7] Addely B FHF EA4E A
oAt FARCE:, JHEEAl SEE, ELUSAR = ﬂﬁ%, 7}3}?1:] A HA0lE e,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Alqs), StEZHA, HWERA, Id, F24, Hgd, =24, F8d 2 IAYyaeEs 32 Zolz2n}
g 3=, A”EdH 22 SYadd sgtE, 1,492 C-wEaEE)AA, 1,4-9] 2 4-E 28 E) A,
1 4-W 2 (4-A g -5-5 D -2-S A E )Ml 1,4-9] 2 (5-309-2- A S )AL, 2 5-H] = (5-t-FE-2-Hl = S AL S
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gl A, s¥E SR, SAUE 33E 52 5 4 A

woage) We foAANgAE SHRe AT Sl ostel F4W & dom=, wu g4 FHol 3
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(D) Azl 1: S34 1-1 34

l s 'S
S8 S S e

1,2-diiodobenzene(19.8g, 0.06mol, sigma aldrich), triisopropyl borate(16.9g, 0.09mol, sigma aldrich),
Zuf Cul(1.14 g, 0.006 mol,sigma aldrich), Sodium hydride(2.2 g, 0.09mol,sigma aldrich)el]l THF 800mlZ
Qi 25TCoAl 12413 &<t mpksle] q-EA AT, Wb T8 F SHTE ¥ 75k 2§ A Al (n-Hexane:

methylene chloride)dle] F=HAl 1-1& 15.3 g(+& 77%) 53130,

LC/NS: m/z=331[ (M+1)']

(2) Az 1-2: kA 1-2 314

o OO

=24 1-1(15.3g, 0.046mol), 1-iodo—2-nitrobenzene(7.5g, 0.03mol, sigma aldrich), Pd(OAc)2 (0.34g,
0.0015mol, sigma aldrich), P(tBu)2Me(0.48g, 0.003mol, sigma aldrich), KOtBu (10.1 g, 0.09 mol,sigma

aldrich)dl t-Butyl alcohol 600mlES Y 25CelA mHksle] WS AIFHTH, WS £8 3 ZH4E U3 =23

o] Z+8] A A (n-Hexane: methylene chloride)dte] F7kA] 1-2< 8.5g(F& 57%) F-53k%iT).

LC/NS: m/z=325[ (M+1)']

=7+ 1-2(8.5g, 0.026 mol), triphenylphosphine(20.5g, 0.078mol, sigma aldrichol o-dichlorobenzene

340mlE ¥ 180Tl FFAIA WHSAIALH wg F5 F W7 3l S/HFE Y &5 29 AAl(n-

Hexane : methylene chloride)dle] F3HA] 1-38 6.8 g(5& 89%) 531 H).

LC/NS: m/z=293[ (M+1) ]

(4) Azxd 1-4: =744 1-4 34

HN
Br
SQENNS
1

1-3

=34 1-3(6.8g, 0.023mol), bromobenzene(3.6g, 0.023mol, sigma aldrich), Pd2(dba)3(1.1lg, 0.0012mol,

_38_
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[0117]

[0118]
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[0120]
[0121]

[0122]

[0123]

[0124]
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sigma aldrich), P(t-Bu)3(0.28g, 0.0014mol,sigma aldrich), NatOBu(2.7g, 0.028mol,sigma aldrich)el
Toluene 280mlE Wil 80CeolA wwtste] HESAIHT. ¥-g T2 & Y7} sto] SRTE ¥ FE31o] 2§ A

Al (n-Hexane: methylene chloride)dle] F3HA 1-45 6.4 g(+& 75%) 531310,

LC/NS: m/z=368 (M+1)']

(5) Azl 1-5: =7+Al 1-5 34
0 |
S S
: E:N_'
0
15

Dibenzothiophene(20g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol, sigma aldrich)}
Solvent Chloroform/Acetone(3:1)% 800ml=S 2L 25TCo|A] uykasle] wkSAZATH, HES E3ES Y27 &

S Hbg guigutE Mol & & Ze AAl(n-Hexane)dte F3HA 1-55 9g (& 27%) 55313t

LC/NS: m/z=3100 (M+1)']

(6) Az 1-6: F1kA] 1-6 34

@%

Z=7r4 1-5(9g, 0.029mol), 1,4-diiodobenzene(9.6g, 0.029mol, sigma aldrich), Zw| Copper(II) (0.52g,
0.0029mol, sigma aldrich), Potassium fluoride(1.7g, 0.029mol, sigma aldrich)ol DMSO 360mlE ¥al 130T
oA HEEAIFY. Wb EIES WA & ES dbE SulgdE HUtsle & & 79 A A (n-Hexane:

methylene chloride)dte] F7HA] 1-62 7.1g(5& 63%) 5313t
LC/MS: m/2=386[ (M+1)']

(7)) Azxd 1-7: 3= 1 A

S S ()
% + o el
O o Racee

S7HA) 1-6(7.1g, 0.018mol), Z=7FA] 1-4(6.4g, 0.018mol), =7} Copper(II) (0.33g, 0.0018mol), Potassium
fluoride(1.1g, 0.018mol)ol DMSO 280mlE ¥ i 130TCellA WH-EAATLH W& EgES YA F B8 W8
SujzF qbE JUlste] &5 & Z2] A (n-Hexane : methylene chloride)ste] 3&E 1S 4.6g(5& 51%) <&

Saheirt.

H-NMR (200MHz, CDCl;): & ppm, 1H(7.50/M, 7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.59/D, 7.43/M,

7.79/D, 7.98/D, 7.52/M, 8.45/D, 8.41/D, 8.20/D) 2H(7.50/D) 3H(7.58/M) 4H(7.25/D )

LC/MS: m/2=502[ (M+1)']

AAe 2: B§tE 2

i

/3
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[0132]

[0133]
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(1) Az 2-1: =7+ 2-1 A

é@ | Eéﬂ e

1-phenyl-1H-benzold]imidazole(21.2g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol )}
Solvent Chloroform/Acetone(3:1)& 800mlE Y@L 25TCelA] myksle] wrS Az ¥kS 535S WZA7 &

55 0kS SulERtE AHutste] & F 729 AA(n-Hexane)dte] F7HA| 2-18 9.3g (57§ 27%) 5533t

2-1

LC/NS: m/z=320[ (M+1) ]

(2) Az 2-2: =7HA 2-2 A4

<10 N — oD

2.2

2] 2-1(9.3g, 0.029mol), 1,4-diiodobenzene(9.6g, 0.029mol), Z=wj Copper(II) (0.52g, 0.0029mol),
Potassium fluoride(1.7g, 0.029mol)el]l DMSO 370mlE ¥ il 130ColA ¥EEAI AT, W 23HES YA 7l &

s
S vke gujEvkE Hrbsle] F& & Zhe A A (n-Hexane: methylene chloride)dle] F7HA 2-25 7.1 g(<¢
6

LC/NS: m/z=396[ (M+1)']

(3) Alxd 2-3: 3}5HE 2 A

Mo O

N

ot O

1-4

as

A 2-2(7.1g, 0.018mol), =ZHA] 1-4(6.4g, 0.018 mol), Z=nw Copper(II) (0.33g, 0.0018mol), Potassium
fluoride(1.1g, 0.018mol)ol DMSO 280mlS Wi 130TCellA wH-EAATH W& EFES YA F B8 W&
|ujeE v Hrlele] & & 728 A A (n-Hexane : methylene chloride)ste] 3E 22 4.6g(54& 50%)
=

H-NMR(200MHz, CDCls): & oppm, 1H(7.50/M, 7.29/M, 8.12/D, 7.63/D, 7.90/D, 7.39/M, 8.10/D, 7.59/D,
8.56/D) 2H(7.45/M, 7.22/M, 7.25/D, 7.85/D) 4H(7.50/D, 7.58/M)
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[0144]

[0145]
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LC/NS: m/z= 512[ (W+1) ]

Aol 30 3§tE 5 §HAd

(1) Alzd 3-1: FIHA] 5-1 §H4

9 | 9
oSl Efﬁ* OO
I

o 5-1

triphenylene (24.9g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol)3} Solvent

Chloroform/Acetone(3:1)8 800mlE 2L 25Col|A wwtale] wh-g A Z T, BHe EFES YzkA7 & B4 b

S ThE Hrlete] & F 29 AA|(n-Hexane)dtel T7HA] 5-1S 10.3g (& 24%) =53},
LC/MS: m/z= 354[ (M+1) ]

(2) Alzxd 3-2: FIHA| 5-2 §H4
§ 4 T OO
I
0

g

A

| 5-1(10.3g, 0.029mol), 1,4-diiodobenzene(9.6g, 0.029mol), Z=u] Copper(II) (0.52g, 0.0029mol),
Potassium fluoride(1.7g, 0.029mol)ell DMSO 370ml1& ¥aL 130TCelA WAL Wk E§ES WA F
& Wbs gwisk wE Hrlbsle] & % Z9l AAl(n-Hexane: methylene chloride)dle] &3HA| 5-25 7.7 ¢
(& 62%) 533t (m/2=430)

LC/NS: m/z= 430[ (M+1) ]

(3) A% 3-3: 3l8tE 5 A

SO
S-O-0-0

5

S7HA) 5-2(7.7g, 0.018mol), Z=7FA] 1-4(6.4g, 0.018mol), =7} Copper(II) (0.33g, 0.0018mol), Potassium
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
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fluoride(1.1g, 0.018mol)oll DMSO 280mlS& ¥ 130TColA WA AT, HkE Z3E-S B
| v Hrlsle] & & 28 A A (n-Hexane : methylene chloride)sle] 33E 52 4.6g(58 47%)

S,
H-NMR(200MHz, CDCl3): & ppm, 1H(7.50/M, 7.45/M, 7.63/D, 7.29/M, 7.90/D, 7.39/M, 8.34/D, 8.99/D) 2H
(8.10/D, 8.93/D, 7.88/M, 7.82/M, 7.50/D, 7.58/M) 3H(8.12/D) 4H (7.25/D)

LC/NS: m/z= 5460 (M+1)']

Aol 4: 3= 6 9

(1) Az 4-1: =7 6-1 A
; O ;

—> I l 'si .‘
0 !

6-1

'k

N-phenyldibenzo[b,d]thiophene-4-amine  (30g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g,
0.054mol) ¥} Solvent Chloroform/Acetone(3:1)2 800mlE PiL 25Col|A uwtale] WFSAZTH W3 E3ES
WA = ES g &l vhE HUtele] & & 2R FAl(n-Hexane)dte] FIHA 6-1& 11.6 g (&
24%) 5383t}

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

(2) Azxd 4-2: =7HA 6-2 A

=7+ 6-1(11.6g, 0.029mol), 1,4-diiodobenzene(9.6g, 0.029mol), Z=u] Copper(II) (0.
Potassium fluoride(1.7g, 0.02 mol)o] DMSO 370mlS Y1 130ColA ¥HS-AIZATH. ¥h$ :Qi;}%—% %7%17& —?F
S Wk &uj wkE Hulsle] 2% F 2 A A|(n-Hexane: methylene chloride)ste] =714 6

6

O‘I
Do
UQ

O
O
(=}
\S}
©
=]

o

~

LC/NS: m/z= 4770 (W+1) ]
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[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

SIHS31 10-2013-0136366

(3) Az 4-3: 3}3= 6 A

D

4'!;7 ‘liib <<:>ﬁi!!§?:]IIID

Swe O
NS

6

Z=7M4) 6-2(8.6g, 0.018 ol), =7rA| 1-4(6.4g, 0.018mol), =} Copper(II) (0.33g, 0.0018mol), Potassium
fluoride(1.1g, 0.018 ol)ol DMSO 280mlE Y1 130ColA wHEAZTH, ®FS EgES WZiAZl & 25 b3
Lo wkE Hrlsle] =% & 79 A A (n-Hexane : methylene chloride)ste] 33E 6S 4.6g(5FE 43%)
53kt

H-NMR(200MHz, CDCls): & ppm, 1H(7.45/M, 7.63/D, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8.10/D, 6.81/M,

6.86/D, 7.27/M, 7.81/D, 8.45/D, 7.52/M, 7.98/D) 2H (7.50/M, 7.50/D, 7.58/M, 7.54/D, 6.69/D, 7.20/M,
6.63/D)

LC/NS: m/z= 593[ (M+1) ]

Aol 50 3§te 7 §HAd

(1) Alzd 5-1: FIHA 7-1 §H4

2 g

7-1

benzo[f][1,9]phenanthroline (25.1g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol)>}
Solvent Chloroform/Acetone(3:1) 800ml S 2L 25TCo|A] wykale] wkSAZATH, HES E3ES Y27 &
55 ke gujEk wE HUbsle] 2% 3 28 AA|(n-Hexane)dlo] F7HA] 7-15 10.3g (578 27%) 55389 o).

LC/NS: m/z= 3560 (M+1)']

(2) Azl 5-2: FA| 7-2 34
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[0173]

[0174]

[0175]

[0176]
[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

[0186]

SIHS31 10-2013-0136366

7-1(11.6g, 0.029mol), 1,4-diiodobenzene(9.6g, 0.029mol), =w] Copper(11)(0.52g, 0.0029mol),

ium fluoride(1.7g, 0.029mol)o] DMSO 370mlS Y 130°ColA ¥rSAIZATH. ¥k E9ES WA &
S Wb gujEF wkE Hubsle] &% & 2 A A (n-Hexane: methylene chloride)dte] &34 7-25 8.6g(5
6

9%) =53kt
LC/MS: m/z= 432[ (M+1)']

(3) A% 5-3: 3l8tE 7 A

ZZHA) 7-2(8.6g, 0.020mol), =XFA] 1-4(6.8g, 0.020mol), =W Copper(II) (0.38g, 0.0020mol), Potassium
fluoride(1.2g, 0.020mol)el DMSO 300mlS 2 130TCelA ¥HAZ T WhHE ZIES Yziazl & 55 bk
Lo v Hrlsle] 2% & 7Y A A (n-Hexane : methylene chloride)ste] 33E 7S 4.6g(FE 42%)
53kt

H-NMR(200MHz, CDCls): & ppm, 1H(7.50/M, 7.45/M, 7.63/D, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8&.10/D,

7.58/M, 8.83/D, 8.38/D, 8.34/S, 7.73/D, 8.06/D, 7.50/D, 8.45/D, 8.91/S) 2H(7.50/D, 7.58/M) 4H(7.25/D)

LC/NS: m/z=548 [(M+1) ]

Ao 6: 3pstE 12§44

(1) Az 6-1: Z=7kA] 12-1 A

5-phenyl-5,7a-dihydro-4bH-pyrrolo[3,2-f][1,10]phenanthroline (32.4g, 0.109mol, sigma aldrich), N-
Todosuccinimide(12.1g, 0.054mol)¥} Solvent Chloroform/Acetone(3:1)< 800mlES @il 25ColA nHkale] Wk
SAAY. BEE EFES YA & ES RES 8 v #HUkele] & % AR Al (n-Hexane)sto] F3F

Al 12-18 10.3g (& 22%) 55315t}
LC/NS: m/z=423 [OH1)']

(2) Az 6-2: F1kA| 12-2 34

/| /|
y “~__N v >N
| . —_—
N AN N /|N
| ™
@ ) | @

12-1 1

=]
'
(]
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[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]
[0194]

[0195]

[0196]
[0197]

[0198]

SIHS31 10-2013-0136366

=7+ 12-1(10.3g, 0.024mol), 1,4-diiodobenzene(7.9g, 0.024mol), Z=mv] Copper(I11)(0.43g, 0.0024mol),
otassium fluoride(1.4g, 0.024mol)oll DMSO 400m1E& Y1 130CoA ¥FEAIZTH, W EIES YPzhA 7l &
g

)

& vkS gufsF v Al 3% & Zhe A A (n-Hexane: methylene chloride)dle] E3HA] 12-22 8.6

F& 72%) FESALE.

~

LC/NS: m/z=499 [(M+1)']

(3) Az 6-3: 315= 12 A

12

ZZA 12-2(8.6g, 0.017mol), =7HA 1-4(6.8g, 0.017mol), Z=nul Copper(II) (0.33g, 0.0017mol), Potassium
fluoride(1.1g, 0.017mol)ol DMSO 300mlS ¥ i 130TCellA wH-EAATLH. W& E4ES YA F B8 W
SujzF wE HUlele] &5 3 29 AA|(n-Hexane : methylene chloride)ste] 3}3tE 125 4.6g(5S 44%) <
533t

H-NMR(200MHz, CDCls): & oppm, 1H(7.50/M, 7.45/M, 7.63/D, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8.10/D,

6.77/M, 5.07/S, 4.07/S, 4.32/S, 7.48/D, 8.51/D, 7.67/D, 6.94/M, 8.53/D, 6.81/M) 2H(7.50/D, 7.59/D,
7.44/D, 7.58/M, 6.60/D, 7.23/\)

LC/NS: m/z= 6150 O+1)']

Al 7 3§tE 14 §HA

(1) Az 7-1: F7kA] 14-1 34

0O

0

14-1

pyrido[2,3-f]1[1,7]phenanthroline(25.2g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol)=}
Solvent Chloroform/Acetone(3:1)& 800ml =S 21 25TCol|A] uykste] Wk A AT, HES EIES Y27 =
55 wks g v HUbEte] &% 3 249 A A (n-Hexane)ste]l 74 14-1L8 10.3g (& 26%) 55313},

LC/MS: m/z= 357[(M+1) ]
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[0199]

[0200]
[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

SIHS31 10-2013-0136366

(2) Az 7-2: kA 14-2 A

r
/N‘\ N
-0l S -

S o

)
?z
Iy

ey

14-1

=74 14-1(10.3g, 0.029mol), 1,4-diiodobenzene(9.4g, 0.029mol), Zm] Copper(I1)(0.33g, 0.0029mol),
Potassium fluoride(1.7g, 0.029mol)ell DMSO 400mlE YL 130TColA ¥FeA T ¥e &S YA 7 &
ES Wk gujEk whE HUtele] & & Ze] A A (n-Hexane: methylene chloride)ste] S7HA] 14-25 8.6 g

LC/NS: m/z= 4990 (M+1)']

(3) Az 7-3: 33 14 34

ZZA 14-2(8.6g, 0.020mol), =7FA 1-4(8.0g, 0.020mol), Z=nuj Copper(II) (0.38g, 0.0020mol), Potassium
fluoride(1.2g, 0.020mol)ol DMSO 300mlE ¥ir 130TCellA wH-EAATLH W& EFES YA F B8 08
SujzF wE HUlele] &5 3 29 AA|(n-Hexane : methylene chloride)ste] 3}gHE 145 4.6g(5S 42%) <
=

H-NMR(200MHz, CDCls): & oppm, 1H(7.50/M, 7.45/M, 7.63/D, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8.10/D,
8.57/S, 8.22/S) 2H(8.38/D, 8.83/D, 7.50/D) 4H(7.25/D, 7.58/M)

LC/MS: m/z=549] (M+1)']

Al 8: s§te 15 §HAd
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[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

SIHS31 10-2013-0136366

(1) Az 8-1: F7kA] 15-1 A

HN " — N

o

diphenylamine (18.4g, 0.109mol, sigma aldrich), N-Iodosuccinimide(12.1g, 0.054mol)3} Solvent
Chloroform/Acetone(3:1)= 800mlE Wil 25TColA wykste] WEGAIZAT, Wk EFES YA & &5 &

gujgnE Arlelel 2% 5 29 AAl(nflexane)dhe] S 15-12 10.3g (58 3205531910

15-1

LC/NS: m/2=295[ (M+1)']

(2) Az 8-2: F1kA| 15-2 34

I—N + . F*<:>FN

15-1

XA 15-1(10.3g, 0.035mol), 1,4-diiodobenzene(11.3g, 0.035mol), Zm] Copper(I1)(0.40g, 0.0029mol)

ssium fluoride(2.05g, 0.029mol)o] DMSO 400ml1S Yir 130ColA WAL Wg E3dES WA F
55 ks g wE HUlsle] & 5 72 A Al (n-Hexane: methylene chloride)dte] F3HA] 15-25 8.6 ¢
& 66%) 58T

o
o
—
o

~

LC/NS: m/z=371[ (W+1) ]

(3) Az 8-3: 315= 156 A

D O —

O

15

S7HA 15-2(8.6g, 0.023mol), S7HA 1-4(9.2g, 0.023mol), Zml Copper(II) (0.44g, 0.0020mol), Potassium
fluoride(1.4g, 0.020mol)ol DMSO 340mlS ¥ir 130TCellA wH-EAATLH. W& EES YA F B8 W8
|ujek vt Hrtsle] % F 2 AA|(n-Hexane : methylene chloride)sle] 3}3+E 152 4.6g(5& 41%)

Saheirt.
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[0220] H-NMR(200MHz, CDCls): & ppm, 1H(7.50/M, 7.45/M, 7.63/D, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8.10/D)
2H(6.81/M, 6.69/D, 7.54/D, 7.50/D, 7.58/M) 4H(7.20/M, 6.63/D)

[0221] LO/NS: m/z= 487[ (M+1)']

[0222] 2o 9: sEHE 18§

[0223] (1) Az 9-1: =7rA 18-1 A

Q +  (HO)B

o

[0224] 18-1

[0225] 4-bromo-9-phenyl-9H-carbazole(10g, 0.031mol, sigma aldrich), 4-bromophenylboronic acid (7.5g,
0.037mol, sigma aldrich), Pd(pph)4(1.0g, 0.0009 mol, sigma Aldrich), NaOH(3.7g, 0.093mol,

sigma
aldrich )l THF 360mlE ¥ar A4 oA 3AIZF FoF 87 wwtsle] wbSAHY, WSEFES Yzh A7 &
dichloromethane &% ¥ 2127} column FAI(MC:HEX)3}e] FZHAl 18-15 9.1g(5& 74%) 553k ).
[0226] LC/NS: m/z= 398[ +1)']
[0227] (2) Az 9-2: 315E 18 A

.
OO

[0228]

[0229] ZZHA] 18-1(9.1g, 0.023mol), 9H-pyridol3,4-blindol-9-ylboronic acid(5.9g, 0.028mol, sigma aldrich), =
] Copper(11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)el DMSO 400mlS 23l 130TCelA Hk
SAAT. 1 EFES WA & ES 9 &ulg wE MUtk 5% 72§ Al (n-Hexane: methylene
chloride)dte] 34§ 188 8.6g(5& 77%) 53ttt

[0230] H-NMR(200MHz, CDCls): & ppm, 1H(7.45/M, 7.25/M, 8.55/D, 7.33/M, 7.94/D, 7.59/D, 7.43/M) 2H(8.78/S,
9.26/S, 7.68/D, 7.50/D, 7.58/D) 3H(7.79/D)

[0231] LC/NS: m/z= 489[ (+1)']
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[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

SIHS31 10-2013-0136366

Aol 10: sHetE 21 A

N Br + N=
@ O O (HOpB—4 N R
N
18-1

S
ol

9=

=7FA) 18-1(9.1g, 0.023mol), 4,6-diphenyl-1,3,5-triazin—2-ylboronic acid (7.8g, 0.028mol, sigma
ul 3

aldrich), Zu] Copper(I1)(0.29g, 0.0023 mol), Potassium fluoride(1.65g, 0.023mol)e] DMSO 400mlS ¥ il
130Co A HHSAIFTE, dHs E3ES YA & BES 9y S0y wE HUlsld & 3 49 AAl(n-
Hexane: methylene chloride)s}e] 33H&E 212 8.6 g(5& 638%) 53T},

H-NMR(200MHz, CDCls): & oppm, 1H(7.25/M, 7.45/M, 7.33/M, 8.55/D, 7.94/D, 7.59/D, 7.43/M, 7.79/D)

2H(7.41/M, 7.85/D, 7.25/D, 7.50/D, 7.58/D) 4H(8.28/D, 7.51/M)

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

Ao 11: sHetE 22 A

O - mwdh
18-1

. g
) Oy

< 7FA) 18-1(9.1g, 0.023mol), 43,5-diphenyl-4H-1,2,4-triazol-4-ylboronic acid (7.4g, 0.028mol, sigma
aldrich), Zm} Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)e] DMSO 400ml& YL

130Co A HHSAIFTE, dHE E3ES YA & BES 9y S0y wE HUlsld & 3 49 AAl(n-
Hexane: methylene chloride)3le] &3& 225 8.6 g(69%) T3},
H-NMR(200MHz, CDCls): & ppm, 1H (7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.43/M) 2H(7.41/M, 7.68/D,

7.50/D, 7.58/M) 3H(7.79/D) 4H(7.51/M, 8.28/D)
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[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

SIHS31 10-2013-0136366

LC/NS: m/2=539 [(M+1)']

/\El}\]oﬂ 12: g].rsl—ﬂ 23 a’]—}\-]

o\ O
©_N O " Hoxs Q —
3y

.
O
SRS

=

T
=

()

=704 18-1(9.1g, 0.023mol), 3,5-bis(l-phenyl-1H-benzol[d]imidazol-2-yl)phenylboronic acid (14.2g,
0.028 mo, sigma aldrich), Zmu] Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)el
DMSO 400ml& WL 130CellA ¥hgAI AT, g &S WAl ?i%%%ﬁl%ﬂ%?ﬁ%%ﬂﬂdf%§i
2+ A A (n-Hexane: methylene chloride)ste] 3}3FE 238 8.6g(F& 48% =319},

H-NMR(200MHz, CDCls): & ppm. 1H(8.55/D. 7.33/M. 7.94/D. 7.25/M. 7.43/M, 7.79/D) 2H(8.56/D. 7.58/D)
3H(7.59/D. 7.45/M, 7.66/S) 4H(7.58/M, 7.25/D. 7.22/M) 6H(7.50/D)
LC/NS: m/z= 7800 (M+1) ]

AAle 13: 3I3HE 25 314

N

o . .D

'S

18-1

OO

XAl 18-1(9.1g, 0.023mol), dipyridin-3-ylboramidic acid (6.0g, 0.028mol, sigma aldrich), =
Copper (11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)oll DMSO 400ml-& ¥ il 130TColA HFS-A|
Atk W EIES YAl T BES e oz wE Hrtele] F& F 29 A A|(n-Hexane: methylene
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

SIHS31 10-2013-0136366

chloride)ste] s3HE 258 8.6g(FE 77%) FE53519T).

H-NMR(200MHz. CDCls): & ppm, 1H(7.45/M, 7.94/D., 7.33/M. 7.25/M, 8.55/D, 7.59/D. 7.43/M. 7.79/D)
9H(7.58/M, 7.50/D. 7.54/D. 6.69/D. 8.04/S, 8.09/D, 7.36/M. 7.27/D)

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

/\El;\]oq] 14: 3;1,‘61—‘3 29 —51—/3

o

&

S N
Q_N g {HO}ZBOJ

ZZHA] 18-1(9.1g, 0.023mol), imidazoll,2-alpyridin-7-ylboronic acid (4.5g, 0.028mol, sigma aldrich),
Zull Copper(I11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)oll DMSO 400ml-S ¥l 130Tl A]
WA AT, RES 23FES WA F %9‘ g gz wHE HUbste] & % 4§ A Al(n-Hexane:
methylene chloride)dte] 3}3t&E 295 8.6g(5% 86%) F53I3itt.

H-NMR(200MHz, CDCls): & ppm, 1H(7.25/M, 7.45/M, 7.94/D, 7.33/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D,

7.73/S, 6.87/D, 8.54/D) 2H(7.48/D, 7.50/D, 7.58/M) 4H(7.25/D)

LC/NS: m/z= 435[ (M+1) ]

/\Elz\]oﬂ 15: 5}61-‘3 30 zﬂ-/ﬂ

@&

=24 18-1(9.1g, 0.023mol), 9H-carbazol-9-ylboronic acid (5.9g, 0.028mol, sigma aldrich), Zwj
Copper (I11)(0.29 g, 0.0023 mol), Potassium fluoride(1.65g, 0.023mol)ol DMSO 400mlE ¥ L 130ColA ¥k
AR 9 EES WA & E5 vhg e O AHUlkete] & § Z% A Al(n-Hexane: methylene
chloride)dle] H§HE 30& 8.6g(5& 63%) 53kt

H-NMR(200MHz, CDCls): & ppm, 1H(7.50/M, 7.63/D, 7.29/M, 8.12/D, 7.45/M, 7.59/D, 7.43/M) 2H(7.50/D,
7.68/D, 7.58/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D) 3H(7.79/D)

LC/NS: m/z=485 [(M+1)']
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[0262]

[0263]
[0264]

[0265]

[0266]

[0267]

[0268]
[0269]

SIHS31 10-2013-0136366

Aol 16: 3HetE 31 §HAd

31 O

A 18-1(9.1g, 0.023mol), 2,7-bis(9-phenyl-9H-fluoren-9-yl)-9H-carbazol-9-ylboronic acid (18.9,
0.028mol, sigma aldrich), Zw] Copper(I11)(0.29 g, 0.0023 mol), Potassium fluoride(1.65g, 0.023mol)°l
DMSO 400ml & ¥ 130TColA WHgA AT, wbg Z4ES YA & B uks Sl B Hriste] 5 &

72 g Al (n-Hexane: methylene chloride)dle] 33t&E 318 15.9g(5& 69%) F53131H).
H-NMR(200MHz, CDCls): & oppm, 1H(7.28/D, 7.45/M, 7.59/D, 7.43/M, 7.55/S, 7.31/D, 8.00/D, 8.31/D,

6.80/D, 7.20/D) 2H(7.50/D, 7.55/D, 7.68/M, 7.58/M, 8.55/D, 8.55/S) 3H(7.28/M, 7.79/D) 4H(7.11/D,
7.87/D, 7.38/M) 5H(7.33/M)

LC/NS: m/z= 9660 (M+1)']

Aol 17: 3}ehE 34 A

8
o

o=

N—
+ (HOB— N -
N

=74 18-1(9.1g, 0.023mol), 4,6-diphenyl-1,3,5-triazin-2-ylboronic acid (7.8g, 0.028mol, sigma
aldrich), 2w Copper(11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)ol] DMSO 400mlES YL

130CoA AT, ¥g E}ES WA F 25 vE S v bl & 5 ZE AA-
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SIHS31 10-2013-0136366

Hexane: methylene chloride)3dlo] 3}3t&E 345 8.6g(5& 63%) T5313tt.

H-NMR(200MHz, CDCl3): & ppm, 1H(7.25/M, 7.45/M, 7.94/D, 7.33/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D)
20(7.25/D, 7.85/D, 7.41/M, 7.58/M, 7.50/D) 4H(8.28/D, 7.51/M)

LC/NS: m/z= 5511 (M+1)']

Aol 18: sHetE 35 §HAd

o { D
ON O O Br - (HO)ZB{{ S
18-1 Q

s

=7+ 18-1(9.1g, 0.023mol), 2,6-diphenylpyridin-4-ylboronic acid (7.7g, 0.028mol, sigma aldrich),
Wl Copper (11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)oll DMSO 400mlE ¥ L 130CelA

SAFL g ERES YA & BS 0HS SulgF O dotele & & 729 A Al (n-Hexane: methylene
chloride)dle] 33E 355 10.1g(5& 80%) FE3F9T).

(T

H-NMR(200MHz, CDClz): & ppm, 1H(7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D)
2H(8.20/S, 7.47/M, 7.50/D, 7.58/M) 4H(8.30/M, 7.54/M, 7.25/D)

LC/NMS: m/z= 5490 (M+1) ]

AAd 19: 313HE 39 A

Q (HO)Bp " Sy
L oy -
18-1

0
Ot L0
39
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[0279]

[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

SIHS31 10-2013-0136366

=74 18-1(9.1g, 0.023mol),  5-(9H-carbazol-9-yl)-2-phenyl-1H-benzo[d]imidazol-1-ylboronic acid
(11.3g, 0.028mol, sigma aldrich), Zmw] Copper(I1)(0.29g, 0.0023mol), Potassium fluoride(1.65g,
0.023mol)ell DMSO 400mlE ¥al 130TColA WHEAIATH. Whg EFES YAA & 58S 400ml W 718
FZ & Z+9] A (n-Hexane: methylene chloride)ste] 3% 39= 9.1g(5H 62%) FE53519 ).

H-NMR(200MHz, CDCls): & ppm, 1H(7.45/M, 7.90/D, 7.39/M, 8.10/D, 7.59/D, 7.15/D, 8.55/D, 7.25/M,

7.33/M, 7.94/D, 7.70/S, 7.41/M) 2H(7.50/M, 7.50/D, 7.79/D, 7.68/D, 8.28/D, 7.51/M, 7.58/M, 7.29/M,
8.12/D, 7.63/D)

LC/NS: m/z=677 .81[ (M+1)']

Aol 200 sHetE 44 A

oo ——

sWONNNe
| .
44

ZZHA] 18-1(9.1g, 0.023mol), triphenylen-2-ylboronic acid (7.6g, 0.028mol, sigma aldrich), =
Copper (I11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)°] DMSO 400mlE ¥ i1 130CollA] WA

Ao, g EFES YA F BES wE Wl v HUletel FF $ 2Rl AAl(n-Hexane: methylene

chloride)ste] #3tE 445 8.8z(F& 70%) F53t5iTt.

H-NMR(200MHz, CDCly): & ppm, 1H(7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D,
9.15/S, 8.04/D, 8.18/D) 2H(8.12/D, 7.82/M, 7.88/M, 8.93/D, 7.58/M, 7.50/D)

LC/NS: m/z= 5460 (M+1)']

Aol 21: sHetE 46 A

. e
VU LD

O o8
aTeTate

A 18-1(9.1g, 0.023mol), 9,9-diphenyl-9H-fluoren-2-ylboronic acid (10.1g, 0.028mol, sigma
aldrich), Zm} Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)e] DMSO 400mlE YL
130Co A HHSAIFTE, dHE E3ES YA & BES s S0y wE HUlsld & 3 49 AAl(n-

Hexane: methylene chloride)ste] 3}3h& 465 9.0g(F5 62%) T3l
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[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

SIHS31 10-2013-0136366

H-NMR(200MHz, CDCl3): & ppm, 1H (7.50/M, 7.45/M, 7.29/M, 8.12/D, 7.90/D, 7.39/M, 8.10/D, 7.77/S,
7.93/D, 7.87/D, 7.38/M, 7.28/M, 7.55/D) 2H(7.50/D, 7.58/M, 7.63/D, 7.26/M) 4H(7.11/D, 7.33/M, 7.25/D)

LC/NS: m/z= 636 (M+1) ]

Aol 220 SHetE 56 HA]

)
N Br HO~B—N
Q Oy - v N

of f

. O

=7+ 18-1(9.1g, 0.023mol), 4-(9H-carbazol-9-yl)phenyl(biphenyl-4-y1l)boramidic acid(12.7g, 0.028mol,
sigma aldrich), Zw} Copper(II1)(0.29g, 0.0023 mol), Potassium fluoride(1.65g, 0.023mol)°l DMSO 400ml=
Wi 130CoA HESAF T, g EFES WAAIZ & B wkE SulE i dotely & & 2E AA (-
Hexane: methylene chloride)sle] 3}3E 562 10.4g(5& 62%) 53T},

H-NMR(200MHz, CDCls): & ppm, 1H(7.41/M, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 7.45/M, 7.59/D, 7.43/M,

7.79/D) 2H(7.58/M, 7.50/D, 7.54/D, 6.63/D, 7.37/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.51/M, 7.52/D,
7.54/M) 4H(6.69/D)

LC/MS: m/z= 7280 (M+1) ]
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[0297]

[0298]
[0299]

[0300]

[0301]

SIHS31 10-2013-0136366

Aol 23: 3HetE 60 A

}“%
QM O Bl . (HORB—N _
.' 3
18-1 QQ
@,

Swe @,
0 o
5

CJ

60
XA 18-1(9.1g, 0.023mol), 9,9-diphenyl-9H-fluoren-2-yl(triphenylen-2-yl)boramidic acid(16.9g,
0.028mol, sigma aldrich), =w"] Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)el
DMSO 400m1E 931 130ColA WEEAIZTE. ¥ EFES WAA § 58 w8 &l B ksl 5 §

Z+e] A A (n-Hexane: methylene chloride)dte] 3}E 602 14.2g(5& 70%) 533t

S

H-NMR(200MHz, CDClz): & ppm, 1H(7.45/M, 7.94/D, 7.25/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D, 7.02/D,

8.13/S, 6.58/D, 7.62/D, 6.75/D, 7.55/D, 7.28/M, 7.38/M) 2H(8.12/D, 7.82/M, 7.88/M, 8.93/D, 7.50/D,
7.58/M, 7.54/D, 6.69/D, 7.26/M, 7.87/D) 4H(7.11/D) 5H(7.33/M)

LC/NS: m/z= 8781 (M+1) ]
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[0302]

[0303]
[0304]

[0305]

[0306]

SIHS31 10-2013-0136366

Aol 24: SHetE 64 A

. ey

QN O B .
O (HO),B—N
18-1

=704 18-1(9.1g, 0.023mol), 4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl(triphenylen-2-y1)boramidic
acid(16.6g, 0.028mol, sigma aldrich), Zm] Copper(I11)(0.29g, 0.0023mol), Potassium fluoride(1.65g,
0.023mol)ell DMSO 400m1E ¥ 130TColA WH-gAIH . W E8FES WAAI & 25 v vl o3 7t
sleo] & ¥ 79 HAl(n-Hexane: methylene chloride)dte] 3gHE 645 15.1g(5& 76%) 45311 T}

H-NMR(200MHz, CDCls): & oppm, 1H(7.45/M, 7.59/D, 7.43/M, 7.79/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D,

7.02/D, 7.87/D, 8.13/S) 2H(8.93/D, 7.88/M, 7.82/M, 8.12/D, 7.41/M, 7.90/D, 7.54/D, 7.50/D, 7.58/M)
4H(7.51/M, 8.28/D, 6.69/D)

LC/MS: m/z= 8690 (M+1)']
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[0307]

[0308]
[0309]

[0310]

[0311]

SIHS31 10-2013-0136366

Aol 25 sHetE 72 §HA]

(L o
Q Quk EHO}ZB_N -

O

=744 18-1(9.1g, 0.023mol), biphenyl-4-y1(9,9-diphenyl-9H-fluoren-2-yl)boramidic acid (12.2g,
0.028mol, sigma aldrich), ="} Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)el
DMSO 400m1E ¥il 130TColA WA H T, vhg EFdES YA & 58 ks S vF Hrlsle 5 &
Z+e] A A (n-Hexane: methylene chloride)dte] 3}&E 725 15.4g(5%& 83%) F53F3itt.

H-NMR(200MHz, CDCls): & ppm, 1H(7.45/M, 7.59/D, 7.43/M, 7.79/D, 7.94/D, 7.25/M, 8.55/D, 6.75/D,

6.58/D, 7.62/D, 7.87/D, 7.38/M, 7.28/M, 7.55/D, 7.41/M) 2H(7.50/D, 7.58/M, 7.51/M, 7.52/D, 7.26/M)
4H(7.11/D, 7.54/D, 6.69/D) 5H(7.33/M)

LC/NS: m/z= 804[ (M+1) ]
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[0312] A 26: sHetE 77 A

Q

Q:

[0314] =74 18-1(9.1g, 0.023mol), 3-(9H-carbazol-9-yl)phenyl(biphenyl-4-yl)boramidic acid(12.7g, 0.028mol,
sigma aldrich), Zul Copper(I11)(0.29g, 0. OOZSmol) Potassium fluoride(1.65g, 0.023mol)oll DMSO 400ml=
I 130CeolA fFgAIFHT. jbg E3ES WA & ES vg SulE 9E #Hrbsle] & = 4R AA(n-

Hexane: methylene chloride)ste] 3}3t& 775 8.6g(F5 51%) +53t3itth.

[0313]

[0315] H-NMR(200MHz, CDCly): & ppm, 1H(7.50/M, 7.45/M, 7.59/D, 7.43/M, 7.79/D, 7.41/M, 6.63/D, 7.20/M,

6.86/D, 7.63/D, 6.50/S, 7.29/M, 8.12/D) 2H(7.50/D, 7.51/M, 7.52/D, 7.58/M, 7.94/D, 7.33/M, 7.25/M,
8.55/D) 4H(7.54/D, 6.69/D)

[0316] LC/NS: m/z=728 [(H1)']

[0317] A 27: 35E 80FA

s (42
s Y e DQO

Q

[0318] i Q

[0319] XA 18-1(9.1g, 0.023mol), naphthalen-2-yl(triphenylen-2-yl)boramidic acid (11.6g, 0.028mol, sigma
aldrich), Zw] Copper(11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)el DMSO 400mlE YL
130ColA gAY, Wb E3ES Y27 F BS ks S0 OF HUtete] & % 29 AA(n-
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[0320]

[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

SIHS31 10-2013-0136366

Hexane: methylene chloride)3dte] 3}3t&E 80S 8.6g(5& 54%) FT53F3tt.
H-NMR(200MHz, CDCls): & oppm, 1H(7.50/M, 7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.59/D, 7.43/M,

7.79/D, 7.02/D, 7.87/D, 8.13/S, 7.49/D, 7.84/D, 7.88/D, 7.36/M, 7.77/D, 7.74/S) 2H(8.93/D, 7.83/M,
7.82/M, 8.12/D, 7.54/D, 6.69/D, 7.50/D, 7.58/\)

LC/NS: m/z= 687[(M+1)']

Aol 28: 3}9tE 83 A

S
oY . ;
O O < (HO}B—N —

.
&
O A
{2
L/

83

=7+ 18-1(9.1g, 0.023mol), dibenzol[b,d]thiophen-3-yl(naphthalen-2-yl)boramidic acid(10.0g, 0.028mol,
sigma aldrich), Zm"] Copper(II)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)ol DMSO 400ml=
Wi 130CoA HEEAF T, 1 E3ES WAAIZ & B wkE SulE i drteld & & Z2E AA(n-
Hexane: methylene chloride)dte] 3}et& 83& 8.6g(5& 58%) 53kt

H-NMR(200MHz, CDCls): & ppm, 1H (7.45/M, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.59/D, 7.43/M, 7.79/D,
7.98/D, 7.52/M, 8.45/D, 7.36/M, 7.88/D, 7.81/D, 7.27/D, 6.86/D, 7.49/D, 7.84/D, 7.74/S, 7.77/D)
2H(7.50/M, 7.50/D, 6.69/D, 7.58/M, 7.54/D)

LC/NS: m/z= 643[ (M+1) ]
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[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

[0334]
[0335]

SIHS3l 10-2013-0136366

Aol 29: 3HetE 89 A

L,
oo B
D
SWORS,

OQ

=7+ 18-1(9.1g, 0.023mol), dibenzolb,d]lthiophen-2-yl(phenyl)boramidic acid (8.9g, 0.028mol, sigma
aldrich), 2w Copper(11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)ol DMSO 400mlE YL
130Co A HESAIHTE, WS E3ES YA T ES 9SS v HUlsle] =& & 74 AHA|(n-

Hexane: methylene chloride)ste] 3}3HE 895 9.0g(F& 66%) F53FAtt.

89

H-NMR(200MHz, CDCl3): & ppm, 1H (7.50/M, 7.45/M, 7.33/M, 7.94/D, 7.59/D, 7.43/M, 7.79/D, 7.98/D,

7.98/D, 8.55/D, 8.45/D, 7.52/M, 6.88/D, 6.63/D, 7.34/D) 2H(7.50/D, 6.63/D, 7.54/D, 7.58/M, 7.25/M,
7.20/M, 6.69/D)

LC/MS: m/z= 593[ (M+1) ]

Al 30: 33HE 90 A

(1D Az 30-1: =7+ 90-1 3HA

90-1

ZZFA] 1-4(8.5g, 0.023mol), 6-bromonaphthalen—2-ylboronic acid (8.0g, 0.028mol, sigma aldrich), Znuj
Copper (I11)(0.29g, 0.0023mol), Potassium fluoride(1.65g, 0.023mol)°] DMSO 400mlE YL 130CollA] HEZA]

Ao, W ERES YA F BES ws Wl v HUletel FF § 2Rl AAl(n-Hexane: methylene

chloride)dle] 744l 90-1% 7.5g(5& 73%) 53+t
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[0336]

[0337]
[0338]

[0339]

[0340]
[0341]
[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

SIHS31 10-2013-0136366

(2) Az 30-2: 3}5tE 90 34

B

90-1 CL O /@
<Qiib, {Iii!iik’ <!il’

90

=3 90-1(7.5g, 0.016mol), 9-phenyl-9H-carbazol-4-ylboronic acid (5.7g, 0.020mol, sigma aldrich), &
] Copper (I11)(0.20g, 0.0016mol), Potassium fluoride(1.14g, 0.023mol)e] DMSO 300ml1E %L 130CeolA b
SAFT. W EFES WA F 25 98 &ulE B Hotete & F 2§ GAl(n-Hexane: methylene
chloride)dle] 8§t 90& 6.5¢(5& 67%) 53kt

H-NMR(200MHz, CDCly): & ppm, 2H(8.55/D, 7.33/M, 7.58/S, 7.94/D, 7.25/D, 7.45/M, 7.59/D, 7.43/M,
7.79/D, 7.73/D, 7.92/D) 4H(7.50/D, 7.58/\)

LC/MS: m/z= 6111 QWD)

g o] Ao Al 2rhol= SFol= ofefje} P},

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

ARG 1 35 18 WEEo SAE AFE Fto] Fr|AARRAA Ax

=
)
i

[M02 =HE F71% 9o NPBE S&ste] 120me] AF35E5S FAsden, oA Ir(ppy) S ZAE
3to] BEE 18 9% Sx(rate), F IJFE 1 9 S35

Zate] FHEE v go] 897t HEE Ir(ppy)yS =33}

£ 0.1nm/sec, Ir(ppy); 24555 0.009nm/secZ %

=
of Aeads Aol LHSE 30m FAZ AT

2 9ol BalgE 10nm FAZ F&dte] Ago] BHFFS AU AAFEHEFZoR olFse AL WA AT
S gAsta, 2 Yol AlgE SFEY 40mmFAY AAFEEES Ao, 2 o 3 FS S35
ImFAe] AAFAES AT, ARAFAF ol EFruES S8 120me 23S st #7177
w3 A S A 23T

3, B3}

olwf, Zr BAo FALHLEE {§7IEA], FFE 1, NPB, Algs, BalgE 0.1 mm/sec®] &%= F33813
=
'_I

shebE 1 didlel &7 & 1o ZiAlE HFAER ARES A Alstaie a1 e W er 4at
AAlel 2 WA 149 fFrIAA RS Azl

A Ao 27
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[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

SIHS31 10-2013-0136366

s 1 Al 525 EZAZA (BP((4,4-N,N-dicarbazole)biphenyl) S A}&3li, AFFSEZAZA NPB tj4l
BghE6s AFEE As Al9jshal axbdAd 13 FUd WHoR FUIRAEE A Alxzs i

2A Ao 28 WA 35

= 6 talel 3] E 1o AAE AFSEALL AT AL AYSALE AAUA 23 FAS WpPoz
aApaAle) 28 Ul 359 7 AAMREAE Az,

)4l (4,4-N,N-dicarbazole)biphenyl (CBP)E 33A8 = A& A AQslas 2AAAG 1
O 7 GUAAEFLAE A ZEA .

ojsl, 471 AApAAlel 1 WA 358k AApRlaLe] 1o whet Alx® FrIAAEEAAe] 5AE vag AdE o
|

F 1ol YERHAT.

F 1

i = AETEAE TEHY I a g A

(£28) (V at 1000cd/m’) (cd/A)
A 1 33t E1 NPB 5.1 35 =
A A 2 3}t E2 NPB 5.9 30 = A
A 3 313t &5 NPB 6.0 25 =
A 4 3}t &E6 NPB 5.4 22 =
A A 5 3357 NPB 4.5 25 =
2 A ¢ 6 33HE12 NPB 5.9 26 =
A A 7 33tE 14 NPB 5.2 27 =
A 8 3}EE 15 NPB 5.5 31 =
A A 9 33t E 18 NPB 5.1 27 =
2 A A 10 3stE 21 NPB 5.4 29 =
SAA A 11 335 22 NPB 5.5 22 =
2R 12 3}stE 23 NPB 5.0 34 =
SAA A 13 335 29 NPB 4.9 30 =
2R 14 3}3k& 30 NPB 5.7 20 =
A 15 335 31 NPB 5.7 24 =
22 A 16 33tE 34 NPB 5.9 25 =
LA A 17 335 35 NPB 5.6 26 =
A A 18 3}E 39 NPB 5.7 24 =2
A A A 19 33E 44 NPB 5.8 28 =
2 A 20 33L& 46 NPB 5.8 26 =
SAA A 21 3135 56 NPB 6.0 25 =
2R 22 313 & 60 NPB 6.1 20 =
A A A 23 335 64 NPB 5.2 22 =
A A o 24 3}EE 72 NPB 5.9 21 =)
A A A 25 3}stE 77 NPB 5.8 23 =20
2R 26 3}3H& 80 NPB 5.4 26 =
A A o 27 CBP 313t & 6 5.5 22 =20
SRR 28 CBP 3lstE 15 6.0 21 =20
A A A 29 CBP 3435 25 5.4 22 =
2R A A 30 CBP 33 E 56 5.4 22 =20
SAA A 31 CBP 3135 64 5.3 20 =
A A o] 32 CBP 33 77 5.8 22 =2
oA A A 33 CBP 3135 80 5.4 21 =
A 34 CBP 313 = 83 5.2 21 =2
A A A 35 CBP 3}3HE 89 5.9 20 =
B InES b CBP NPB 7.5 17 =
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[0360]

[0361]

[0362]

F&(cd/A)E SAs] =7t

7GR

AFE A/ A AEA 7 F3

2
A 2X2mm )E

2

25 ><25mm2/%i—}

[‘E
1o
T
<

1000cd/m” & @) T-EA9

b3 H % (ed/n), TE

SIHS31 10-2013-0136366

IVL S AE(CS-2000+A] ZL+IVLZ 2 1

AH(V), ARUE(A/Mm), w3y

2
N
i)
o,
[}
=
et
e o
ot
2
N
fru
>
o
ol
R
&+
=
o
il
o
ol
&
ofy
2
il
fr
_|>_~‘
o i
9_‘(
2
T
oo

¥ 19 =i, 2 | e {71 AA AR SRl fUI A
HAY ¥ Asz 4149
FEAGS 43 WolAu, BYEES 43 P4 AL L F 9
=3}
9]
Y
N
O N S N O N SN

+——130

7

~130
I;%133
131 —
+— 110
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