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23 n

- =
“3E, o a-RE, sec-PE W -FER o] Fojzl oA Agge ek,
13|
=4

FAHQ dE Sol A7 AAYE WEs, dldy], e, ,

A7), A7), oeldy], Zedds), RHYs), Aguzzds), AZzsds], A2za9s], 2]
= O

o=

robrly) " ofeloluly], hdleluly, oldteluly], i AcleluE 3T,

R

"AE2d (cycloalkyl)7]"E BeAlEE Ev §@aE ZYAZHE(S, dadAE] A FES UH Tt
e 1) 875 EFS.

"HE|EZAF 2L (heterocycloalkyl) 7" AlZ2224ZA7] Ulo] N, 0, S @ PZ o]Fojzl oA HEix= 3
ZAAE 1 UA 0 g8k, UHA s dad AL ouisit. 7] slHzZAS2S24 7171 g3
ring) A, §F9 18 F Hox e uErt A7) sEHE 4AE 1 A ) 233 5 QU

" Garomatic) 71" e FElQl Agr)e] BE 9avt podEe I QoM oF p-ouge] Fo
(conjugation) & FAei 9t #4872 olmch, TAH o= o}dr]s} el zoler|7 )

"ol (ary)7]"E EXAIEY EE % 1 ZFAEH(S
28718 XIS},

"FE| 2ol (heteroaryl)7]"E o}& 7] o] N, 0, S @ PR o]Fo|x T4 AElxE FJHELAE 1 WA 470
3G3ar, YA E 84 AL oustt. Ay sE|Eold )7 89 18 (fused ring)dl 4%, 39 g
Z Holx she] uErt A7) sHE YAE 1 WA 4] 23 5 Qi

obd7] g dHzotd oA aE]e] ks wag 9 n|ghdxtaee] ot

BaddEe AT BES b e ae)

)

"ol )" R volAR ]S} o] £t A H W, WYlo] £ 7] 4 % olbse] fojt= YY) 1}
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WYAREA A W HY IYAZ, FYIUA, dold Mk, f7] Aoy 2 Py BAE At
oQnh. FAgeRE, A S, EaRSAtsA EE, S EAaSAels BhghE,

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), STEZA, #AGED, Id, F854, H2d, 32d, F80 2 FAYyzg =y 22 Zolzn}
g 3gtE, AHudy g Syurdd s, 1,4-92 C-dEag@)wAl, 1,4-0224-mE el ),
1,4~ H]/\(4 HE-5-Hd-2-SALE ) wllAl, 1,4-H]A(5-HE-2-ALEH)wlAl, 2,5-H] A(5-t-F-E-2-Hl =28 ALE
2)rtel oA, 1,4-vud-1,3-FEl<l, 1,6-tHd-1,3,5-AALEE <N, 1,1,4,4-E| EH -1, 3-F-El 3} e

ﬂxﬂwﬂﬂom& Aoy, %A fEAe FEHEA, Fold An, taohwrdAng An, troherd
Artol oo M, Zeidel Mz, SawlzoEidl Aa, Ak 44 tEnsd 4a Fdd 4a, &
AR SR, 29 FEA|, A2 35HE, SAltokE zfz}t;; 5L = F 9ok

®oagol §7] BL 245 FAsE 74 & AT 57, 29 3y £ Axd"d e 3" PHS S
vtmbo 2 PAA )AL, 7 Fel A ALgEHE ARE olgete] AxT S At ol ztEel o Frd tislA

= S = = =
S AR flow, Age] S weh vl Adge 5 oy, B 2nm WA 5,000nme] oA AA

© U mE FUIAA GRS e e SAYl ofste] gE ¢ glemm, w4y FAo] IH
Astar, #E(pin hole)o] A8 e wAdT oo folstd & 5 A Aol AUt

7 AA G AR Az

s T I I B 0 )

(D) AZ 1-1: F7HA 1-1 §A4

OH
NH2 . N
1-1
2-aminobenzamide (1.4g, 0.010mol)°ll dibromochloromethane (2.1g, 0.010mol) dibejzo-18-crown-6(1.1g,
0.0030mol), copper(2)(1.2g, 0.020mol), potassium acetate(2.8g, 0.020mol)o] DMF 100mlZS il 120ColA
4N adkete] WRGAIZ Y. W TR S WZbEte] H0 o MCAl FEE] §F AR AGA|(n-Hexane :MC)F FIHA

1-15 1.1g(5& 62%) FE538+gtt.
LC/NS: m/z= 180[ (M+1) ]

(2) AF 1-2: F3HA 1-2 §A

H oTf
B, — O
N/)\Cl N/)\CI

XA 1-1 (1.8g, 0.010mol)ell trifluoromethane sulfonic anhydride(3.1g, 0.01lmol), pyridine(1.0g,
0.013mol) potassium carbonate(4.1g, 0.030mol)ell methyl chloride 100mlS Y¥iL 0CelA nWate] wk-S-A]Z

o 9 8 3 JYZ4ste] H0 : MColl =88 ¥ AHAA(n-Hexane :MC)3Fe] <F3IHA 1-2>5 2.2g(5& 70%)

1-1
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

ZIHES 10-2016-0041223
59
LC/NS: m/z= 312[ (M+1) ]

(3) Axe] 1-3 : 7k 1-3 A

1-2

Z=2r4 1-2(3.1g, 0.008mol)e] bis(pinacolato)dibron(2.5g, 0.010mol) PdCl12(dppf)(0.3g, 00004mol),

potassium-acetate(2.2g, 0.016mol)el]| 1,4-dioxane 80mlE 21 9570 A 24A|7F wRF&}o] HP‘W*‘E} 53
T T YZsle] HO0 : MCol S8 & AAAA (n-Hexane : MC)dFe] F7HA 1-322.1g(F&71% 0?314.

LC/NS: m/z= 2900 (M+1) ]

(4) Az 1-4: F7HA11-4 34

OH OH

Br O + <j>~|3(o|.|)2 O O
1-4

3-bromonaphthalen-1-ol (2.2g, 0.010mol)°] phenyl boronic acid(1l.4g, 0.012mol) Pd(pph3)4(0.3g,
0.0003mol), potassium carbonate(4.1lg, 0.030mol)ell THF 80mlE ¥ il 65Ceo|A 18A17F nWkale] HE-S-A|F T},
s T8 F WZhste] H0 ¢ MCol F88 & AHAA (n-Hexane :MC)sFY <F3HA| 1-4>5 1.6g(5& 7305

s,

LC/NS: m/z= 2200 (M+1) ]

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

OH

OTf

1-4 1-5

ZHA 1-1 thalel]l 5744l 1-4 (2.2g, 0.010mol)E A3 AL A9t Alzxd 1-2014 ALEd 5L WU
2 3Agsle] <Z7HA 1-5> 2.6g (58 73%)S ATt

lo O{N

LC/NS: m/z= 2200 (M+1) ]
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[0121] (6) Az 1-6: FZkA] 1-6 34

1T O
@5 "o N

Ao L ~y
“‘N/LC'
13 1-5
[0122] 8
[0123] Z20A4 1-3 (2.9g, 0.010mol)ell &7kl 1-5(2.8g, 0.008mol) & Y1 A|xd 1-4o4 AlgE =Ys whio=
St ske] <F=74A) 1-6 > 1.9g (8 66%)S IAT).
[0124] LC/NS: m/z= 3660 OH+1)']
[0125] (1) Az 1-7: S4A 1-7 A
HN" X, —~B(OH), O =
o e —— A
[0126] =
[0127] 1H-indol-3-ylboronic acid (1.3g, 0.008mol)el 1,4-dibromobenzene(2.4g, 0.010mol) & YL A|Zd] 1-400 4
AR Y3 o FAsIY <F 7 1-7> 1.6g (58 73%)S AU,
[0128] LC/NS: m/z= 2720 OW1)']
[0129] (8) Az 1-8: 53+ 1-8 $HA]
O2N Br
[0130] =5
[0131] 2-bromo—2'-nitrobiphenyl(5.0g, 0.017mol)°l| triphenylphosphine(4.5g, 0.017mol) © 1,2-dichlorobenzene
100ml1E 2ar 180TColA 24A13F mybsie] wh-SAIF T, WbE T8 § WdZbste] 10 0 NMCol T8 & AAAA
(n-Hexane :MC)3lo] =7bA] 1-8S 4.2g(5& 83%) 53813 T).
[0132] LC/MS: m/z= 246[ (M+1)']
[0133] (9) Az 1-9: S+ 1-9 $HA]
H
N
e —
Br
Br
1-8
[0134] 1-9
[0135] Z7b4) 1-8 (2.1g, 0.010mol)oll bromobenzene(1.6g, 0.010mol)E Wi, A Zd] 1-1914 AlgE Hd3 Wylo
2 FAate] <F7HA| 1-9> 2.3g(F8 T7%)S AT
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[0136]

[0137]

[0138]
[0139]

[0140]

[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
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LC/NS: m/z= 3220 (M+1)']

(10) Az 1-10: 24 1-10 34

E -
Br o 0
19 )ﬁ
10

=24 1-9(3.2g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & ¥l A ZFo| 1-3o4 Al&F L3t
W o R <FIHA 1-10> 2.7g(5&73%) TS5kt

LC/NMS: m/z= 3690 (M+1)']

(11) Az 1-11: S04 1-11 34

C o
Al —" HN\
@, 5 o)

M

17
140 1

704 1-7 (2.7g, 0.010mol)ol] Z=7HAl 1-10(4.4g, 0.012mol) & 2 A x4 1-494 A18E U3 WHo=w

FAste] <FHA 1-11> 3.1g (& 72%0) S AU

LC/NS: m/z= 434[ (M+1)']

(12) AZxe 1-12: 33E 1 34

s s
/ 2

O —
HN ©

O |

% ()

1-1

ey

ZHA] 1-6 (3.6g, 0.010mol)oll =7FAl 1-11(4.3g, 0.010mol)E 21 A|Zd 1-94 A18E g3 wygo=
AJate] <8lgE 1> 5.5¢ (& 72%)S IAL).
H-NMR (200MHz, CDCls): & ppm, 1H(8.17/d, 8.16/d, 8.08/d, 7.94/d, 7.85/s, 7.76/s, 7.71/d, 7.60/m,

7.59/d, 7.45/m, 7.43/m, 7.41/m, 7.36/s, 7.33/m) 2H(8.55/d, 7.80/d, 7.58/m, 7.55/m, 7.50/d, 7.42/m)
3H(7.79/d) 5H(7.25d)

0

t ofy

[¢]
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[0149]
[0150]

[0151]

[0152]
[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]

[0162]
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LC/NMS: m/z= 7650 (M+1)']

Ao 20 3hgtE 2 §HAd

(1) Azl 2-1: FHA 2-1 34

Br oS oH

3.0g, 0.012mol)oll <= THF 30ml o =<1 %, -78Co|AH n-BuLi(2.5M) 5.9m1 & HH3] #H7}s3d
o §AAZ1 & triisopropyl borate (3.4g, 0.018mol) & FH7}gh 3 ALoA] 24A7F Yk &
IN HCl & ¥ IAZF gk 3k 5 EA @ HO o] 532 ¥ n-Hexane &2 AZAA 3slo] <F

_‘C;)‘_
A 2-1> 1.8g (5785 70%)S AU
LC/NS: m/z= 211[ (M+1)]

(2) Az 2-2: F3kA] 2-2 34

21 =B
=24 2-1 (2.1g, 0.010mol)ell 2-bromo-9,9-dimethyl-9H-fluorene (2.7g, 0.010mol) & Eir A|ZFd 1-191A
ALgE sYs HHog At <FHA 2-2> 2.9g (& 72%) = AATE.

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

(3) Az 2-3: F1kA] 2-3 34

FHA 1-7 (2.7g, 0.008mol)oll F7HAl 2-2(4.0g, 0.010mol) & WiL AlZo] 1-4ellA AR Fd& Yo
st <FHA 2-3> 2.9g (F& 65%)S LA}

LC/NS: m/z= 5500 (M+1) ]
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[0163]

[0164]
[0165]

[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]
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(4) AZxd 2-4: 3}3E 2 A

QOO v

Y O U
5 N
N a

6 O 23

Z7H4 1-6 (3.7g, 0.010mol)oll =7+A] 2-3(5.5g, 0.010mol)E Eir, A% 1-194 A8d 593 oz
kel

H-NMR (200MHz, CDCl;): &6 ppm, 1H(8.17/d, 8.16/d, 8.08/d, 7.94/d, 7.85/d, 7.76/s, 7.71/d, 7.59/d,

7.43/m, 7.41/m, 7.36/s, 7.33/m, 7.30/m, 7.25/m) 2H(7.80/d, 7.55/m, 7.51/m, 7.50/s, 7.42/m, 7.40/d,
1.72/s) 3H(7.79/d) 4H(7.25/d)

LC/NS: m/2=882 [(M+1)']

Al 3: sgte 3 9

(1) Azl 3-1: FHA 3-1 34

7 NH 7 N@
* @Br 7
Br Br

3-1

4-bromo-1H-indole (2.0g, 0.010mol)°l bromobenzene(1.6g, 0.010mol)E ¥ i1, A|Zo| 1-194 Al&F L3l
W oz sl <F A 3-1> 2.1g(5E 77 S Al

LC/NS: m/z= 2720 (M+1)']

(2) Az 3-2: F3kA] 3-2 34

A L
N 0, B <N
% B8, — 0,
o
Fa .

31

Al 3-1(2.7g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & YWl A|Zeo 1-3°4 Al&d FLd
PO R <FIHA 3-2> 2.3g(FE 730) S5

LC/NS: m/z= 3190 (M+1)']
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[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0188]
[0189]

[0190]
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(3) Axd 3-3: F3A 3-3 FA

@ Br
~y g
S
0, . HM
B — =
0 /)
HM
17

N \J

ZHA] 3-2 (3.2g, 0.010mol)ol F7+A] 1-7(2.2g, 0.008mol) & Y1 Alxd 1-40)4 A&
Aste] <Al 3-3> 2.8g (58 7295 AU},

i

TJd3l Ho g

2 ofy

LC/NS: m/z= 384[ (M+1) ]

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

i N

#N
|
"“N’LC'

1-6

744 1-6(3.7g, 0.010mol)o] Z7+A] 3-3(3.8g, 0.010mol)E Y1, AZeo] 1-1o4 AlgE T3t WHo=z
A ste] <33HE 3> 5.5¢(FE 77%)S ATt

|

H-NMR (200MHz, CDCl3): & ppm, 1H(8.55/d, 8.17/d, 8.16/d, 8.10/d, 8.08/d, 7.90/d, 7.85/s, 7.76/s,

7.71/d, 7.60/d, 7.60/m, 7.45/m, 7.41/m, 7.39/m, 7.36/s, 6.52/d) 2H(7.80/d, 7.79/d, 7.58/m, 7.55/m,
7.51/m, 7.50/d, 7.42/m) 4H(7.25/d)

LC/NS: m/z= 7150 (M+1) ]

AAel 40 3§tE 4 §HA]

(D) AZ 4-1: F7HA 4-1 A

OH

OH
Br . B(OH)z—’ 008

4-bromonaphthalen-2-ol (2.2g, 0.010mol)°l| biphenyl-4-ylboronic acid (2.4g, 0.012mol) & ¥ i A|ZF<] 1-
494 AMEHE Fdgk WhHo R At <FIHA 4-1> 2.1g (& 720)S AU

4-1

LC/NS: m/z= 296 (M+1) ]
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[0191]

[0192]
[0193]

[0194]

[0195]

[0196]
[0197]

[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

[0204]
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(2) A x| 4-2: F7HA| 4-2 A

OH OTf

4-1 4-2
F7A4) 1-1 talel] 314 4-1 (3.0g, 0.010m0l)S AF&3 AL AlQ)stns Axo] 1-2014 AL FU3 Wy
o2 FAste] <F3HA 4-2> 3.0g (& 700)S AU

LC/NS: m/z= 4280 (M+1) ]

(8) Az 4-3: FZHA| 4-3 LA

i oTf
EI’D
OO
-
Vo W
i3 42

Z70A) 1-3(2.9g, 0.010mol)ell F3rA 4-2(3.4g, 0.008mol) & Wil AZeo] 1-4o)A AlL¥ Y3 Wpo=z
St ste]l <F7hA 4-3> 3.2g (& 72%)S At}

I

LC/NS: m/z= 442[ (M+1) ]

(4) Az 4-4: 3E 4 A

FA 4-3(4.4g, 0.010moD)el FHA] 3-3(3.8¢, 0.010m0D)E Wil, Azl 1-1el4 g I Wgo=
sl <3S 4> 6.1g(5S TS AU

H-NMR (200MHz, CDCl3): & ppm, 1H(8.17/d, 8.16/d, 8.10/d, 8.08/d, 7.90/d, 7.85/s, 7.76/d, 7.71/d,

7.60/m, 7.60/d, 7.45/m, 7.41/m, 7.39/m, 7.36/s, 6.52/d) 2H(7.80/d, 7.58/m, 7.55/m, 7.52/d, 7.51/m,
7.50/d, 7.42/m) 8H(7.25/d)

LC/MS: m/2=792 [O+1)']

Al 5: #gte 5 A
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[0205]

[0206]
[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]
[0215]

[0216]

[0217]

[0218]

SIHSd 10-2016-0041223

(1) Az 5-1: F7A] 5-1 A

5-1

3-bromo-9H-carbazole (2.4g, 0.010mol)e] 9H-carbazole (1.7g, 0.010mol)E g1, A|F<] 1-1o]4 Al&H =
A Wi o7 gdate] <F=7hA 5-1> 2.8g(F& 84%)S AUt

LC/NS: m/z= 3320 (M+1) ]

(2) Axd 5-2: F3A 5-2 FA

v

one = ;
P8 g7

M
sps
Hi ™
D

234 5-1 (3.3g, 0.010mol)oll kAl 1-7(2.7g, 0.010mol)E Vi, A= 1-1014 ALgH U3 Wyo=
A ste] <F7HA 5-2> 4.0g(FE 77%) S AU

-

Sy

LC/NS: m/z= 523[ (M+1) ]

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

s
s

o
LA
{,.NI:J/L‘U HN™ ™ &
15 /:Nrrj N = 0 O
. s

ﬁm1%(3&;oomMnﬂ Z2HA 5-2(5.2g, 0.010mol) S Y, Axd 1-1d4 ALgE FUs WHo=w
ko] <3lHE 5> 6.2g(FE 73%) S AUt

2 ofy

H-NMR (200MHz, CDCl3): & ppm,  1H(8.55/m, 8.17/d, 8.16/d, 8.12/d, 8.08/d, 7.85/s, 7.76/s, 7.71/d,

7.60/m, 7.50/s, 7.50/d, 7.41/m, 7.36/s, 7.31/d, 7.29/m) 2H(8.55/d, 7.94/d, 7.80/d, 7.68/d, 7.63/d,
7.55/m, 7.51/m, 7.42/m, 7.33/m, 7.25/m) 4H(7.79/d)

LC/NS: m/z=855 [(M+1)']

Ao 6: 3t5tE 6 A
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[0219]

[0220]
[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

[0230]
[0231]

[0232]

SIHSd 10-2016-0041223

(L) Az 6-1: F7A 6-1 FA

6-1

ZHA

|
AT o

1-7 (2.7g, 0.008mol)°ll phenanthren-9-ylboronic acid (2.7g, 0.012mol) & YL A|Zd] 1-494] A&
}

2
I o g FAale] <F7HA 6-1> 2.7g (& 72%)S AU}

L ofy

LC/NMS: m/z= 3690 (M+1)']

(2) Az 6-2: 3= 6 A

a ()
0 — 5o
i!l‘ii{ﬁ“ﬂ i ‘i!'[:NE“N N !iln

: o o

ﬁm1%(3n;oomMnﬂ =2k 6-1(3.7g, 0.010mol) S Y1, Axd 1-1d4 ALgE FUs WHo=w
At <83E 6> 5.50(FF 79%)S AU,
H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.17/d, 8.16/d, 8.08/d, 7.93/d, 7.85/s, 7.76/s, 7.71/d,

7.60/m, 7.41/m, 7.36/s) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.80/d, 7.79/d, 7.55/m, 7.51/m, 7.42/m)
4H(7.25/d)

2 ofy

LC/NS: m/z= 7000 (M+1) ]

Ao 70 3§tE 7 A

L) Azxd 7-1: F3A] 7-1 FA

HN =-B(OH)z =
=l
" Br " }_N _— I'N
HN S !

1H-indol-3-ylboronic acid (1.9g, 0.012mol)°l 4-bromo-2,6-diphenylpyridine (3.1g,0.010mol) & ¥ A%
o 149X AMEH sdgt iR At <FIHA 7-1> 2.5 (& 72%)S It

LC/NS: m/z= 3460 (M+1)']
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[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]

SIHSd 10-2016-0041223

(2) Alzxd 7-2: s}§HE 7 A

L 0

O + ’IllN O O
a HN Sy y
”N z O & |
-.N/L‘N = T I
7 i

71

FHA 1-6 (3.7g, 0.010mol)ell F3HAl 7-1(3.5g, 0.010mol)E ¥ il, Alxe] 1-191A4 AMEH A o=
@igste] <slgh= 7> 5.2g(5 & TTh) S LA

H-NMR (200MHz, CDCls): & ppm, 1H(8.16/d, 8.08/d, 7.94/d, 7.85/s, 7.76/s, 7.41/m, 7.33/m, 7.25/m)
2H(8.55/d, 8.20/s, 7.80/d, 7.79/d, 7.60/s, 7.55/m, 7.51/m, 7.47/m) 4H(8.30/d, 7.54/m)
LC/NS: m/z= 677[(M+1)']

Aol 8: #gte 8 A

(1) Azl 8-1: F3HA 8-1 34

oL R yele
Br Br 0 OQ !

1,3-dibromobenzene (2.4g, 0.010mol)ell phenanthren-9-ylboronic acid (2.7g, 0.012mol) & Yir A|Zo| 1-4
ol A AMEH FUg WMo R st <FIHA 8-1> 2.4g (& 72%)S VAT

8-1

LC/NS: m/z= 333[(M+1)']

(2) Az 8-2: F1kA] 8-2 34

1 (3.3g, 0.010mol)ell 1H-indol-3-ylboronic acid (1.9g, 0.012mol)E YWiL #|Zd] 1-40]4 A=
sl HlhH o 2 gAste] <F7HA 8-2> 2.7g (& 72%)S ATt

LC/NS: m/z= 3690 (M+1)']

(3) Az 8-3: F1kA] 8-3 34
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[0248]
[0249]

[0250]

[0251]

[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

SIHSd 10-2016-0041223

OH OH
" W

8-3

6-bromonaphthalen-2-ol (2.2g, 0.010mol)e] phenyl boronic acid(1l.4g, 0.012mol) & ¥ i A|ZFd 1-49A
AL FUE o dste] <A 8-3> 1.6g (& 720)S AU

LC/NS: m/z= 2200 (M+1) ]

(4) Axd 8-4: F3A 8-4 FA

OH OTf
(0 —

8-3 8-4
FA 8-3 (2.2g, 0.010mol)= WL A|Ze] 1-5oA AMEE 5dg WHORE FAst <FHA 8-4> 2.4g (¢
£ 67%) 553t}
LC/S: m/z= 352[ (1)’

(5) Azl 8-5: FXHA 8-5 34

X — 0

LC/NMS: m/z= 3660 (M+1)']

_52_



[0259]

[0260]

[0261]

[0262]

[0263]
[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]
[0271]

[0272]

ZIHSd 10-2016-0041223

(6) Axe] 8-6: 313t 8 A

@
) YYe OO

&N
ZN O O ! O ‘
O ENB‘H-‘Cl 8-2 ""N Mo O
85 O
g

T34 8-5(3.6g, 0.010mol)oll F3HA] 8-2(3.7g, 0.010mol)E¥ L, AlFe] 1-1A4 AMEH Td WHoz
Aol <3gE 8> 5.4g (8 77%)S AU}

H-NMR (200MHz, CDCl3): & ppm, 1H(8.34/s, 8.17/d, 8.16/d, 7.93/s, 7.87/d, 7.73/d, 7.71/d, 7.70/s,

7.60/m, 7.58/d, 7.57/m, 7.41/m, 7.36/s) 2H(8.93/d, 8.12/d, 7.92/d, 7.88/m, 7.82/m, 7.80/d, 7.52/d,
7.51/m, 7.48/d, 7.42/m)

LC/NMS: m/z=700[ (M+1)]

Ao 9: 3hstE 9 A

(L) Azxd 9-1: F3A] 9-1 A

O OH

Br
NH S
O ’ ¥ Br)\CI O /)N\
O NHz O N el
9-1

1-amino-2-naphthamide (1.9g, 0.010mol)®ll dibromochloromethane (2.1g, 0.010mol)E4¥ i, A|ZFd] 1-10]4]
AL e WHo R st <FHAl 9-1> 1.2g(5 & 53%0) S AU

LC/NS: m/z= 230 (M+1) ]

(2) Axd 9-2: F3A] 9-2 FA

OH

LC/NS: m/z= 362[ (M+1) ]
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]
[0279]

[0280]

[0281]

[0282]
[0283]

[0284]

[0285]

[0286]

SIHSd 10-2016-0041223

(3) Azxd 9-3: F7A 9-3 FA

| 9-2(3.6g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & YL A|ZF| 1-30]4 AlgH HL3
o7 <FA 9-3> 2.4g(FE& 70%) FE5EAC.

oZ off
e
_)&

LC/NS: m/z= 3400 (M+1)']

(4) Az 9-4: FIkA] 9-4 34

N
2
T
S
=
>
>
>
oo
it
oft
e
ok
o
e
o
ot

Al

LC/NS: m/z= 416[ (+1) ]

(5) Az 9-5: 3= 9 A

111

Z700A4 9-4 (4.2g, 0.010mol)el]l =7rA] 1-11(4.3g, 0.010mol) S 21, A xd 1-1o14 AlEH FL3 WyHow
S ske] <38 9> 6.3g(FE 77%)S AAT).
H-NMR (200MHz, CDCl3): & ppm, 1H(8.51/d, 8.17/d, 8.16/d, 8.08/d, 7.94/d, 7.85/s, 7.80/d, 7.76/s,

7.71/d, 7.60/d, 7.59/d, 7.45/m, 7.43/m, 7.41/m, 7.36/s, 7.33/m, 7.25/d) 2H(8.55/d, 7.67/m, 7.58/m,
7.55/m, 7.51/m, 7.50/d, 7.42/m) 3H(7.79/d) 4H(7.25/d)

LC/NS: m/z=815[ (M+1)'T_

Aol 10: 3HetE 10 §HA
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[0287]

[0288]
[0289]

[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]
[0297]

[0298]

SIHSd 10-2016-0041223

(1) Azxzd10-1: kA 10-1 A4

o
i
H
N
= QD
Br
B
1-8
10-1

ZZHA 1-8 (2.4g, 0.010mol) 3-(4-bromophenyl)pyridine (2.3g, 0.010mol)E YL, A 1-1o4 AI&H &
Qs W oz FAste] <E7HA 10-1> 3.1g(5& 77%) S ATt

LC/NS: m/z= 400[ (M+1) ]

(2) Az 10-2: =xkA] 10-2 A

N
i

e —
0;;0%

Br
101
10-2
=24 10-1(4.0g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & il A|Zd 1-3°4 AlgH FL3
W o <FIHAl 10-2> 3.3g(F& 73%) F53kT
LO/NS: m/z= 446[ O#1)']
(3) Azd 10-3: FZHA 10-3 A
= 73
Y e

O T

10-2

Z7H4 10-2 (4.5g, 0.010mol)el| =7 A 1-7(2.2g, 0.008mol) & Yil A|xd 1-(4)oA] A2 SUsk Wi o
2 3gAslo] <Z7HA 10-3> 3.7g (& 72%)S AT,

LC/NS: m/z= 511[(M+1)']
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[0299]

[0300]
[0301]

[0302]

[0303]
[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

SIHSd 10-2016-0041223

(4) Az 10-4: 3= 10 34

10

ZHA) 9-4 (4.2g, ommme?ﬂﬂ1oa3@ 0.010mo)E ¥, A=xd 1-1d4 AFEE TUs o=
Aqste] <3EE 10> 6.6g(FH 74%)S AAUTH.

2 ofy

H-NMR (200MHz, CDCl3): & ppm, 1H(9.24/s, 8.70/d, 8.51/d, 8.42/s, 8.17/d, 8.16/d, 8.08/d, 7.94/d,

7.85/s, 7.80/d, 7.76/s, 7.71/d, 7.60/d, 7.59/d , 7.43/m, 7.41/m, 7.36/s, 7.33/m, 7.25/d) 2H(8.55/d,
7.79/d, 7.68/d, 7.67/m , 7.55/m, 7.51/m , 7.42/m) 3H(7.79/d) 4H(7.25/d)

LC/NS: m/z=893[ (W+1)']_

AAle 11: sIgtE 11 34

(D Az 11-1: =204 11-1 34

3-bromonaphthalen-1-ol (2.2g, 0.010mol)°ll phenyl boronic acid(1l.4g, 0.012mol) & il A|Zd 1-4°]A4
AHeE e HoR gt <FHA 11-1> 1.6g (78 72%)S BATt.

LC/NS: m/z= 220 (M+1) ]

(2) Az 11-2: F3A 11-2 34

Al 1-1 tialell F334] 11-1 (2.2g, 0.010mol) S AFE-3 AS ALstas Ao 1-2014 A1-8d Fd3 ¥
o= FAdste] <F7HA 11-2> 2.3g (58 66%)S AAUT).

oL of\

LC/NS: m/z= 352[ (M+1) ]
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[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]
[0323]

[0324]

[0325]

[0326]

SIHSd 10-2016-0041223

(3) Az 11-3: F7H4 11-3 34

Z7H4 9-3 (4.1g, 0.012mol)oll Z7HA] 11-2(3.5g, 0.010mol) & Ei1 A|xd 1-4oA A18¥E S8 oz
FAdste] <F7HA] 11-3> 3.0g (55 72%)S A9},

LC/NS: m/z= 416[ (+1) ]

(4) Az 11-4: Z37HA] 11-4 A

t —_—
<!il’ (HO}B !iln

A 1-7 (2.7g, 0.010mol)ol] 9-phenyl-9H-carbazol-2-ylboronic acid (3.3g, 0.012mol) & di1 A|Zd 1-
4| X A8 T oz FAslo] <FHA 11-4> 3.0g (55 68%) = AATE.

LC/NS: m/z= 434[ (M+1)']

(5) Az 11-5: 3gHE 11 34

)

Z7HA 11-3 (4.2g, 0.010mol)o] =7k 11-4(4.3g, 0.010mol)E& P, A|xeo] 1-194 ALE 53 whH o
2 A5t <SEE 11> 6.4¢(FF 799 S AU

H-NMR (200MHz, CDCl3): & ppm, 1H(8.55/d, 8.51/d, 8.49/d, 8.17/d, 8.16/d, 8.12/d, 8.10/d, 8.08/d,

7.85/s, 7.80/d, 7.76/s, 7.71/d, 7.63/d, 7.62/s, 7.60/d, 7.45/m, 7.41/m, 7.36/s) 2H(7.67/m, 7.58/m,
7.55/m, 7.52/d, 7.51/m, 7.42/m) 3H(7.50/d) 4H(7.25/d)

LC/NS: m/z=815 [(M+1)']

Aol 12: setE 12 g
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[0327]

[0328]
[0329]

[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]
[0337]

[0338]

[0339]

[0340]

[0341]

ZIHSd 10-2016-0041223

(1) Az 12-1: =37+ 12-1 84

DS
L T — O
Br Cl N/)\CI

121

2-amino—1-naphthamide (1.8g, 0.010mol)ell dibromochloromethane (2.1g, 0.010mol)E&¥ i, A|Zo 1-1°1A4
AHE e WHeR gt <FHA 12-1>1.8¢(FE TS AU

LC/NS: m/z= 2300 (M+1) ]

(2) Az 12-2: Z=3+4 12-2 34

12-1 12-2

ZHA 1-1 tialell 53HAl 12-1 (2.3g, 0.010mol)& AFES A& ALstas Az 1-2004 A 598 W
o= FAdste] <FA12-2> 2.6g (58 73%)S ATt

oL of\

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

(3) Az 12-3: F7HA 12-3 34

12-2

=74 12-2(3.6g, 0.010mol) biS(pinacolato)dibron(S.Og, 0.012mol) & ¥ i A ZFo| 1-304] A3 L3
W o ' <Z7HA] 12-3> 2.4g(FE&70%) TS5t}

LC/NS: m/z= 340[ (M+1)']

(4) Az 12-4: =34 12-4 A

123
124

ﬁﬂ1}3@ﬂg,QMMMWH%ﬂﬂlﬁw5goommn 23 A Zd 1-404 AlEH B4 o R
Akl <F7HA 12-4> 3.0g (& 72%)S AL}

2 ofy
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]
[0355]

ZIHSd 10-2016-0041223

LC/NS: m/z= 416[ (+1) ]

(5) Az 12-5: 3I5tE 12 34

=704 12-4 (4.2g, 0.010mol )l :y7Pxﬂ 1-11(4.3g, 0.010mol)E 2, AZxd 1-19A AEHE T wHo
2 gAslo] <3FE 12> 7.1g(FE 80%) S LTt

H-NMR (200MHz, CDCl3): & ppm, 1H(8.54/d, 8.17/d, 8.08/d, 7.94/d, 7.85/d, 7.80/d, 7.76/s, 7.71/d,

7.59/d, 7.45/m, 7.43/m, 7.33/m, 7.25/m) 2H(8.55/d, 8.16/d, 7.67/m, 7.58/m, 7.55/m, 7.50/d, 7.42/m,
7.41/m) 4H(7.51/m, 7.25/d) 5H(7.79/d)

LC/NS: m/z=892[ (M+1)']_

A 13: 3}3HE 13 A

(1) Az 13-1: =xkA 13-1 34

i » !

13-1

=74 1-8 (2.5g, 0.010mol)el 2—bromonaphthalene (2.1g, 0.010mol)E4Y 1, AZFd 1-194 A}&%H L3
Hp o 2 ghAEle] <Z7HAl 13-1> 3.2e(48 86%)S AQUTh.

LC/NS: m/z= 3720 (M+1) ]

(2) Az 13-2: =xkA 13-2 A

B o p N
2 Gl e * BB, - w7
Br B

a
131 \jv

13-2

Z=%F4) 13-1(3.7g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & 2iL A= 1-304 AlgH HL3H
Wl o g <Z37hA 13-2> 3.1g(58 73%) F53r).
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[0356] LC/NS: m/z= 4190 (1+1)']

[0357] (3) Alzd 13-3: F3HA 13-3 A

B

A ,;\T'
—=~._Br R = JI';?VV ]'j
HN e ’I[IZZ;//H/ + e J!'i/ H// 2;:-///
) HN: e e
1-7 —
13-3
[0358]
[0359] Z20A4 1-7 (2.7g, 0.010mol)el ZF7HA] 13-2(5.0g, 0.012mol) & PaL Az 1-494 ALEH 93k whio=
gdslel <F7hAl 13-3> 3.5g (58 72%) ATk
[0360] LC/NS: m/z= 484[ (W+1)']
[0361] (4) Az 13-4: 35+ 13 $HA]
O~ 4~ o
g Ody oy
HN b O -ﬁN/IIL‘N o
v, W)
[0362] e
[0363] Z74A] 12-4(4.2g, 0.010mol)ol] F7+Al 13-3(4.8g, 0.010mol)E¥ 1L, A ZFo] 1-104 A}LH FUF Wiow
A ete] <3FHE 13> 6.7g(FE 779 S Tt
[0364] H-NMR (200MHz, CDCls): & ppm, 1H(8.54/s, 8.17/d, 8.08/d, 7.94/d, 7.85/d, 7.83/s, 7.80/d, 7.76/s,
7.71/d, 7.43/m, 7.41/m, 7.36/d, 7.36/s, 7.33/m) 2H(8.55/d, 8.16/d, 7.67/m, 7.55/m, 7.51/m, 7.42/m)
3H(8.00/d, 7.79/d, 7.59/m) 5H(7.25/d)
[0365] LC/NS: m/z=866[ (M+1)']_
[0366] A 14: 3EE 14 FA
[0367] (1) Azd 14-1: F3HA 14-1 §A
HIN " —B(OH)2 . O O
i Br O O Br o HY . Br
[0368] el
[0369] 1H-indol-3-ylboronic acid (1.9g, 0.012mol)°l 2,7-dibromo-9,9-dimethyl-9H-fluorene (3.5g, 0.010mol) &
Wi Az 1404 AFEE FUs WHos st <FHA 14-1> 2.8g (F 729%)S DA}
[0370] LC/NS: m/z= 388[ (1) ']
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[0371]

[0372]
[0373]

[0374]

[0375]

[0376]
[0377]

[0378]

[0379]
[0380]

[0381]

[0382]
[0383]

[0384]

SIHSd 10-2016-0041223

(2) Az 14-2: =37+ 14-2 3HA

(.0
HB’ ﬂ — e S
on D

14-2
1-10

=704 14-1 (3.9g, 0.010mol)o] F3FA]l 1-10(4.4g, 0.012mol) & QI A4 1-494 AL&E 5L WhHo
2 Aste] <74 14-2> 4.0g (55 72%)L AT},

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

(3) Az 14-3: 33t&E 14 34

S7HA 12-4 (4.2g, 0.010mol)oll +3+A] 14-2(5.5g, 0.010mol)E ¥ i1, A ZFd 1-104 A& HL3l #Ho
2 galeto] <31 1456.6g(5& T1%)S AT}

H-NMR (200MHz, CDCls): & ppm, 1H(8.54/s, 8.17/d, 8.08/d, 7.94/d, 7.85/d, 7.80/d, 7.76/s, 7.71/d,
7.59/d, 7.45/m, 7.43/m, 7.41/m, 7.36/s, 7.33/m, 7.25/m) 2H(8.55/d, 8.16/d , 7.93/d, 7.77/s, 7.67/m,
7.63/d, 7.55/m, 7.51/m, 7.42/m, 7.58/m, 7.50/d, 1.72/s) 3H(7.79/d)

LC/MS: m/2=932[ (M+1)']

Aol 15: 3HetE 15 §HAd

(1) AF 15-1: =744 15-1 A

- X 0
BT8R g

1H-indol-3-ylboronic acid (1.9g, 0.012mol)el 3,6—dibromo—9—pheny1—9H—carbazole (4.0g, 0.010mol) =
I A Fd 1-40]4 ALEE FUd whHo g Aol <F3HA 15-1> 3.1g (& 7202 I}

15
S

LC/NMS: m/z=437[ (M+1)']
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[0385]

[0386]
[0387]

[0388]

[0389]

[0390]
[0391]

[0392]

[0393]
[0394]

[0395]

[0396]
[0397]

[0398]

SIHSd 10-2016-0041223

(2) Az 15-2: =7+ 15-2 A

o U &
HN ; + 1ll'ihlllll' S HN !ilﬂ i
- 5 m Q % 0
1-10 e N@

¥ s
16-1
F3A 15-1 (4.4g, 0.010mol)oll ZF37HAl 1-10(4.4g, 0.012mol) & ¥ AFd 1-404 AFEE FU3 Ho
2 g ete] <FA 165-2> 4.3g (58 72%)S LAt

e

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

(3) Az 15-3: st3tE 15 34

S7hA 12-4(4.2g, 0.010mol)oll F7HA]l 15-2(6.0g, 0.010mo1)S Yz, Axe] 1-1014 A}8d FUd PHoz
dste] <3lEHE 15> 7.6g(FE 770 S AU

L

H-NMR (200MHz, CDCl3): & ppm, 1H(8.54/s, 8.18/d, 8.17/d, 8.08/d, 8.00/d, 7.94/d, 7.87/d, 7.85/d,

7.80/m, 7.76/s, 7.71/d, 7.69/d, 7.59/d, 7.43/m, 7.36/s, 7.33/m, 7.25/m) 2H(8.55/d, 8.16/d, 7.77/s,
7.67/m, 7.55/m, 7.51/m, 7.45/m, 7.42/m) 3H(7.79/d) 4H(7.58/m, 7.50/d)

LC/MS: m/z=981[ (M+1) ]

AAlo 16: 3I3HE 16 34

(D Az 16-1: =7+ 16-1 A

0 OH
Br BN
NH N
’ "B )\m
NH2 i N~ el

16-1

3-amino—2-naphthamide (1.9g, 0.010mol)o°l| d1bromochlor0methane (2.1g, 0.010mol)E Ear, AZFdo 1-1A4
A8 e WHo R st <FHAl 16-1> 1.8g(5& 77%) S ATt

LC/MS: m/z=230[ (M+1)']
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[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

[0412]
[0413]

SIHSd 10-2016-0041223

(2) Az 16-2: =7+ 16-2 A

OH OTf
S
oy —
s
N/kCI N/k
161 162

HAl 1-1 tialell F33A] 16-1 (2.2g, 0.010mol) S AFE-3 AS ALstas Az 1-2014 A1-8d T3 ¥
o2 FAste] <F7HA 16-2> 2.6g (5% 73%) S AL},

oL of\

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

(3) Ax 16-3: FzkA 16-3 A

\\}__Q//

Q
Tf O“BIO
=N o P
LY - % L
N Cl 0 0O )\
-
N Cl
16-2
16-3

F7HA 16-2(3.6g, 0.010mol) biS(pinacolato)dibron(S.Og, 0.012m01) 2 Y1 AFd 1-3914 Algd E=U3t
W o ' <Z7HA] 16-3> 2.5g(F&73%) TS5t}

LC/MS: m/z=340[ (M+1)']

(4) AFe] 16-4: F7kA] 16-4 34

O~ .
B
LN,
& /

16-4

Z744 16-3 (4.1g, 0.012mol)oll =7+ 1-5(3.5g, 0.010mol) & ¥l AZFo] 1-494 AlLE EAd3 WHo 7
Aete] <F71A4 16-4> 3.0g (& 72%)S LT,

]

LC/MS: m/z=416[ (M+1)']

(5) Az 16-5: 3}3t&E 16 A

1-1

Z7HA 16-4 (4.2g, 0.010mol)oll =7kl 1-11(4.3g, 0.010mol)E 21, Az 1-194 AlRE Hd3 o
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[0414]

[0415]
[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]
[0423]

[0424]

[0425]

[0426]
[0427]

[0428]

SIHSd 10-2016-0041223

2 skl <3 16> 7.3g(5& 82%)& AU
H-NMR (200MHz, CDCls): 6 ppm, 1H(8.17/d, 8.08/d, 8.00/s, 7.94/d, 7.85/s, 7.80/s, 7.76/s, 7.71/d,

7.59/d, 7.45/m, 7.43/m, 7.33/m) 2H(8.55/d, 8.16/d, 7.67/m, 7.58/m, 7.55/m, 7.50/d, 7.42/m, 7.41/m)
4H(7.51/m) 5H(7.79/d, 7.25/d)

LC/NS: m/z=892[ (M+1) ]

AAl 17: 3I3HE 17 34

(1) Azxd 17-1: =34 17-1 A4

OH OH

e BaW,
+ -
W Crsom 5

4-bromonaphthalen-2-ol (2.2g, 0.010mol)°l| biphenyl-3-ylboronic acid (2.4g, 0.012mol) & ¥ i A|ZF<] 1-
494 AMEH Fdgk WhHo R At <FIHA 17-1> 2.0g (& 66%)S ASUT).

17-1

LC/NS: m/z=296[ (M+1) ]

(2) Az 17-2: Z=3bA 17-2 A

OH OTf
171 17-2

Al 1-1 tialell F33A4] 17-1 (3.0g, 0.010mol) S AFE-3 AS ALstas Ao 1-2014 A1-8d Fd3 ¥
o2 sl <F7hA| 17-2> 3.1g (& 73%)S AUt

oL of\

LC/NS: m/z=428[ (M+1) ]

(3) Az 17-3: =7+A 17-3 A

3
e OLL

s
B OTf O
Py 5 4
s ¥ ok
A 1 CLEN
“NTel
163 17-2

17-3

Z7HA 16-3 (4.1g, 0.012mol)o] Z=7FA] 17-2(4.3g, 0.010mol) & ¥ A|Zxd| 1-404 AlLE 53 WhH o
2 3gAslo] <Z7HA 17-3> 3.5g (58 72%)< AT,

LC/NS: m/z=493[ (M+1)']
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[0429]

[0430]
[0431]

[0432]

[0433]
[0434]

[0435]

[0436]
[0437]

[0438]

[0439]

[0440]
[0441]

[0442]

SIHSd 10-2016-0041223

(4) Az 16-4: 3= 17 34

SUCIE
e8¢

b 2]

N’LCI

17-3

A 17-3 (4.9g, 0.010mol)ell F7HAl 1-11(4.3g, 0.010mol)E Wi, AlZe] 1-1e]A AMEH AT P
2 FAste] <aFE 17> 6.3g(FF 1% AU

H-NMR (200MHz, CDCl3): & ppm, 1H(8.17/d, 8.08/d, 8.00/s, 7.94/d, 7.85/s, 7.80/s, 7.79/d, 7.76/s,

7.71/d, 7.70/s, 7.59/d, 7.57/m, 7.45/m, 7.43/m, 7.41/m, 7.36/s, 7.33/m, 7.25/m) 2H(8.16/d, 7.67/m,
7.58/m, 7.55/m, 7.52/d, 7.51/m, 7.50/d, 7.48/d, 7.42/m) 4H(8.55/d, 7.25/d)

LC/NS: m/z= 892[ (+1)']

Aol 18: 3HetE 18 §HAd

(1) AFe 18-1: =z+A] 18-1 A

181

10-amino-5, 8-dihydrophenanthrene-9-carboxamide  (2.4g, 0.010mol)ell  dibromochloromethane  (2.1g,
0.010mol)E @ar, Az 1-104 &9 593 oz gAdste] <F70A 18-1> 2.2g(58 77%) S LTt

LC/NS: m/z= 2820 (M+1)']

(2) Az 18-2: =zA] 18-2 A

18-1 182

ftlo
2
o
ol
K
iy

Z7HA) 1-1 giald 22+ 18-1(2.2g, 0.010mol)S A3k A Az 1-204 AMEH LS W
H o
H—

2 3Adsle] <F7HA] 18-2> 3.0g (58 73%)<S dtt.

LC/NS: m/z= 414[ (1)

_65_



[0443]

[0444]

[0445]

[0446]

[0447]

[0448]
[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

SIHSd 10-2016-0041223

(3) Az 18-3: F3+A] 18-3 A

18-2

Z=ZF4) 18-2(4.1g, 0.010mol) bis(pinacolato)dibron(3.0g, 0.012mol) & 2iL A= 1-30]4 AlLH HL3H
Wl o g <Z37hA 18-3> 2.7g(58 70%) FE53Ar).

LC/NS: m/z= 392[ (M+1) ]

(4) AFe] 18-4: F7kA] 18-4 34

LC/NS: m/z= 466[ (M+1)']

(5) Alzd 5: 3}5t= 18 4

Z7HA] 18-4 (4.7g, 0.010mol)ol F7HA] 1-11(4.3g, 0.010mol)E Wi, A|Zo 1-1dA4 AlLE HUs o
2 A5l <3 e 18> 6.20(58 72%)S AU,

H-NMR (200MHz, CDCl3): & ppm, 1H(8.17/d, 8.08/d, 7.94/d, 7.76/s, 7.71/d, 7.59/d, 7.45/m, 7.43/m,

7.41/m, 7.36/s, 7.33/m) 2H(8.93/d, 8.55/d, 8.12/d, 7.88/m, 7.82/m, 7.58/m, 7.55/m, 7.51/m, 7.50/d,
7.42/m) 3H(7.79/d) 5H(7.25/d)

LC/NS: m/2z=866[ (M+1)']
B oo AN e]o]A] 2o ofoli= ofejsl Zhr}

CuPc(Copper Phthalocyanine)

a -NPD(N4,N4"'~di(naphthalen-1-y1)-N4,N4'-diphenylbiphenyl-4,4'-diamine)
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[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

SIHSd 10-2016-0041223

Ir(btp)2(acac)(bis(2-(2'-benzothienyl)-pyridinato-N,C3')iridium(acetylacetonate))
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

aApAe) Ei adulaee s AgEE JEFAFEA (e, AFFEEA B, WYEAERD CBP, 2
&

= T
JAEHE Ir(btp)2(acac)?] T2+ tha3 2.

3,
CIH0
g

Cule NI'B

CBP

adpAle] 10 BEE 12 wgse] 44 52E ARz sto] frAARYEA A%

fol

IT0 & Z8E F7)% 9 ] uPc 80nm, o-NPD 30nm F7¢] AFTF45S AT F  <BFHE 1>+ HAaeH
E <Ir(btp)2(acac)> 6%E E3+&}e] 25nm T4, ZFEE 0.1n/secE TFZL A S, Algy= 40nm F7

o] MAEZ, LiFE 1nm F79 AAFUS, &= Al 120nm 772 SAWRE FAdste] Fr|dAS G225 Al
Z3Ak. oluf, Z EFe] FA<&Ew= (CuPe, a-NPD, Algs= 0.1 nm/sec, LiF+= 0.01 nm/sec, AlS 0.5

nm/sec® 3T},

A A 2 WA 18

S 1 iAol ] & 1o] AE BHARE AT e Adetne 24aAdl 19 FAT B oA
Al 2 WA 189) FRARFaAE Azl

2AM 2 1
A7) 313HE 1 dlAl (4,4-N,N-dicarbazole)biphenyl (CBP)E wrgla = A3 AL Astns 2ApA ¢ 1
3 Fdd o r Axuad 19 F71AASFALRE AxEA )

olal, 7] AAEAld 1 WA 18, B Azl 1o uwhet AlZz® FIIAATFAAS] EAS vud A3dE
371 & 1o YeR AT

I 1
T g A 5 T5 A V) LIS ey AN Z 3T

(at IOOOCd/mz) (cd/A) (CIE(x, y))
A A A1 i}i}%l 5.1 17.6 (0.62 ,0.35)
A A A2 3l 6.1 18.1 (0.61 ,0.36)
A A 3 i}i}%s 5.3 15.7 (0.63 ,0.34)
AR A A4 313t E4 4.5 14.8 (0.62 ,0.35)
A A 5 3}13E5 5.5 16.2 (0.61 ,0.33)
SR A A6 3}3 56 5.1 19.5 (0.60 ,0.33)
A A A7 3}3E7 5.9 18.8 (0.62 ,0.35)
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A A 18 313 E8 5.6 18.1 (0.61 ,0.34)
A A A9 3329 4.1 17.6 (0.62 ,0.34)
A AL f]10 313t E10 5.8 18.9 (0.63 ,0.36)
A A 11 33 =11 5.5 16.4 (0.61 ,0.33)
AP A o] 12 3312 5.9 16.5 (0.61 ,0.33)
A A 13 3}3513 5.4 16.8 (0.62 ,0.32)
A A |14 3314 4.6 18.5 (0.63 ,0.32)
2 A A 15 3}3515 4.9 17.1 (0.61 ,0.34)
A Aol 16 313t & 16 4.1 19.1 (0.60 ,0.35)
AP A |17 =17 5.9 16.1 (0.61 ,0.34)
A Al of]18 33t =18 5.8 19.1 (0.60 ,0.35)
SR A 1 CBP 6.8 12.3 (0.61 ,0.35)

[0475] TEAYS 2 wdag s 54

[0476] HollX wE F71EF A7) HA7]: 25*25mm2/%;“5_31: 2%omn ) S TVL ZA A E (CS-2000+A] T+IVLEZZ 18 o

[0477] F 1o wE=w, 2 oy mE frIAATFAAE sFEe] AR A4 e e AHEE
Fele) (BPE WHARE AST Wuh TS 49E Woldm, wRase F9 FPE AS & S
=3 o] o

o mebd] B2, HaEde] A4 W 23 Bl 830 A8E £ 98 ¢ 5 Ak

)

—_
s

=

g
~
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