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[0147]

[0148]
[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
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(D) [F2A4 1-0]19] &4

1-0

9-bromoanthracene(5.0 g, 0.019 mol)°l] oxalyl dichloride(2.9 g, 0.022 mol), Pd(dba),(0.9 g, 0.0010

mol), sodium-tert-butoxide(3.7 g, 0.038 mol)o]l EF 100 mLE Y 95 TolA 4AzF ykale]
HESAIZATE, vk T8 T W7bste] HO0 o MCAl S8 § AP AA(n-Hexane : MO [F7HA 1-0]&

4.1g(70%) FE3F ). (m/2z=311)

(2) [T3A 1-11¢] &4

MgBr

o A
N
& oo e
0] O O OH

[Z74 1-01(5.0 g, 0.016 mol), phenylmagnesium bromide(7.0 g, 0.037 mol)e] THF 100 mLE i -78 Tl
A 5AIZE wHbale] "ES AT, WeE R FH,0 0 MCol 8 F AL A (n-HEXANE : MC)3Fe] [S37HA 1-112

6.7g (90%) 53t (m/z =467)

(3) [TA 1-2]1¢] &4

2 (2
o f
O OH O O O

[Z7+4 1-11(5.0 g, 0.010 mol), Mg(0.6 g, 0.024 mol), Pd(dba),(0.5 g, 0.00 5mol), ammonium acetate(1.6
g, 0.020 mol)o] MeOH 100 mLE 91 25 ColA 6417+ wubale] whe-A| 7T, 2 T 0 ¢ MCol =Ha]
5 ARGA (n-HEXANE @ NCO)sted [F7HA] 1-215 3.9g(90%) 553 tt (m/2=435)

T

4) [FA 1-3]9] &4

Br O < ;
O + (HO)B B(OH),

wo—_)— )

1-3
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]

[0171]
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1-bromonaphthalene(2.5 g, 0.012 mol)°l 1,4-phenylenediboronic acid(2.2 g, 0.013 mol), Pd(pphs)s(0.6 g,
0.0006 mol), potassium carbonate(3.0 g, 0.022 mol)ol] THF 100 mLE g3 65 CollA 18A17F nlHbale] HE-2-A

Atk whg T8 F Wkl 0 ¢ Ml FEE & AP A A (n-Hexane : MCO)FFe] [F7HA] 1-318:3.8g(72%) 5
3k tt. (m/2=248.08)

O W,
D v e . OO0
" 9 <0 O

[Z7H4) 1-2] (5.0 g, 0.011 mol)oll [Z7HA] 1-31(2.97 g, 0.012 mol)E Y3 Ao 1-(4)oA Ated Fdsk
wog Aste] [35E 1] 3.92 (€ 70%)2 AAT}.

H-NMR (200MHz, CDCls):§& ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 8.01/d, 7.88/d, 7.75/d, 7.61/m,
7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(7.55/m, 7.27/m, 5.00/s) 4H(7.40/m, 7.29/d, 7.25/d)

LC/MS: m/z= 559[ (+1)']

b

e 2 [3EE 12]

o
o

+A
(1) [F2A 12-119) &4

B(OH),

(HO),-B O Br . O (HO)B Q i

4-bromonaphthalen-1-ylboronic acid(5.0 g, 0.011 mol)°ll 4-bromonaphthalen-1-ylboronic acid(3.3 g, 0.013
molE YWi FAdo 1-(elA AMEHE Fdgt Wygor FAdste] [F1HA 12-1] 4.6g (F€ 720)S I
t}. (m/z=298.14)

1241

(2) [33HE 1219 34

W
O Br L (HOpB O —_— O O O OO
- a9 g :3‘ s oas

1-2

[Z2+4] 1-2]1(5.0 g, 0.011 mol)oll [ZFZ+A 12-11(5.0 g, 0.009 mol)E YW1 A 1-(4)oA AILE ZAUsk
w oz 3Adste] [83E 12] 3.8g (58 70%)S ATt

H-NMR (200MHz, CDCls): & oppm, 1H(7.92/d, 7.88/d, 7.75/d, 7.73/d, 7.58/d, 7.38/m, 7.36/m, 7.26/m,
7.17/d) 2H(8.55/d, 8.00/d, 7.59/m, 7.55/m, 7.27/m, 5.00/s) 4H(7.40/m, 7.29/d)
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

ZIHES 10-2015-0115225

LC/MS: m/z= 609[ (+1)']

Fdel 3 1 [E5=E 29]

lo,
=t
oX,

(1) [FA 12-2]9 &4

(HO)ZBB(OH)Z S ¢ o Q—" aYet®
W , O

12-2

naphthalene-1,4-diyldiboronic acid(5.0 g, 0.011 mol)°] 2-bromo-9,9-dimethyl-9H-fluorene(2.45 g, 0.009
mol)E Wil FAel 1-(d)ellA A8 543 Yoz st [T 12-2] 4.2g (& 699 €At (n/z
1 364.24)

(2) [33HE 2919 34

o SR es
i.ﬂ <"’B' + mobsﬁgif—Qiﬁinlir - :!n IISI» <!> Qi}
AL O oYY,

1-2

[53H4) 1-21(5.0 g, 0.011 mol)oﬂ [S7HA4 12-21(4.8 g, 0.0132 mol) & il A 1-(4)olA A1&5 A3
oz sl [SHE 29] 4.2g (58 69%) S LAth.(m/z @ 674.87)

H-NMR (200MHz, CDCls):§& ppm, 1H(7.93/d, 7.88/d, 7.87/d, 7.77/s, 7.75/d, 7.63/d, 7.36/m, 7.28/m,
7.26/m, 7.17/d) 2H(8.55/d, 7.38/m, 7.27/m, 5.00/s, 1.72/s) 3H(8.01/d, 7.55/d) 4H(7.40/m, 7.29/d)

LC/NS: m/z= 6750 O1+1)']

)

el 4 [3}3H= 36]

T
)

3

(1) [E20A 36-119) 34

o . B(OH), Br: OO . (HO),B O‘O OO
o 8 o5

36-1

9,9-dimethyl-9H-f luorene-2,7-diyldiboronic acid(5.0 g, 0.011 mol)ol 9-bromophenanthrene(2.3 g, 0.009
nolD)E Yx Ao 1-(DolA AHgd TLd wHoer FAste]l [F70A 36-1] 4.7z (& 720 I
t}. (m/z=414.3)

(2) [3h3h= 36]1° &4

O
O Br 4+ (HO)B O‘Q O
e By ? ‘

I

36-1

_69_



[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

SIMES 10-2015-0115225

}]361(50g,00m1mnd1[ A 1-21(4.3 g, 0.010 mol)E& ¥ el 1-(4)olA ALEH FLgH
o2 Aol [33E 36] 3.8g (5 74%)S LAY, (m/2=476)

H-NMR (200MHz, CDCls): & ppm, 1H(8.01/d, 7.88/d, 7.75/d, 7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(8.93/d,

8.12/d, 7.88/m, 7.82/m, 7.77/s, 7.63/d, 7.27/m, 5.00/s, 1.72/s) 3H(7.93/d) 4H(7.40/m, 7.29/d)

LC/MS: m/z= 7250 O1+1)']

dd 5 ¢ [83HE 52]9 3

(1) [F2A 52-119) A4

uet I e Yo &

52-1

naphthalen-1-ylboronic acid(5.0 g, 0.029 mol)el 4-bromo-2,5-dimethylphenylboronic acid(6.6 g, 0.029
mol)E ¥Wil Ao 1-(DolA AMEH Fdgt Wgos FAste] [F1HA 52-1] 4.2g (F& 7T1%0)S AUt
(m/2=276.14.2)

(2) [3hsh= 5219 A4

.
O te om0 ot
ey & O‘Q S

[ZZFA] 1-21(5.0 g, 0.009 mol)ell 2,5-dimethyl-4-(naphthalen-1-yl)phenylboronic acid(3.03 g, 0.011 mo
DE ¥x A 1-(DdA Agd L3 woes sty [3gE 52] 3.92 (5FE T30S I
t}. (m/z=476)

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 8.01/d, 7.88/d, 7.75/d, 7.61/m,
7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(7.73/d, 7.55/m, 7.27/m, 5.00/s, 2.59/s) 4H(7.40/m, 7.29/d)

LC/MS: m/z= 587[ (+1)']

el 6 0 [3FHE 651 94

(D) [F3A 65-11¢] &4
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[0203]

[0204]

[0205]
[0206]

[0207]

[0208]
[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

SIS3 10-2015-0115225
E 93 A 1-(2)AM AH8E L e §dste] [S3HA 65-11 8.3g (8910 AU, (m/2=567)

(2) [F3HA 65-2]12] A

THAl 6-11(5.0 g, 0.009 mol)E Aol 1-(3)dlA AeH Tdst WHoR FFAste] [F3HA 65-2] 4.5¢
93%) = AR}, (m/2=535)

o

(3) [FA 65-3]1¢] &4

O Hoe—(_) w0 ) )
(HO).,B Br + O - O

65-3

4-bromophenylboronic acid(5.0 g, 0.025 mol)°l naphthalen—l—ylboronic acid(4.2 g, 0.025 mol)E Y &
Aol 1-(HellA AHEE Y W ez skl [T4HA 65-3] 3.9g (& 76%)& DUt (n/2=248.08)

(4) [3hsh= 6519 A

()
A s~
. Br & O

OQ 65-3
65-2

ﬂl 5-21(5.0 g, 0.009 mol)dl [Z7HA] 65-31(2.67 g, 0.010 mol)E 93 FAdd 1-(4)o)A A1¢d 59
Mo g Aste] [315HE 65] 3.4g (8 73%)S AT},

r.?L@
f )

H-NMR (200MHz, CDCl): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 8.01/d, 7.83/d, 7.75/d, 7.61/m,

7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(8.18/d, 8.05/d, 7.92/d, 7.55/m, 7.54/m, 7.52/m, 7.42/m, 7.00/d,
5.00/s) 4H(7.25/d)

LC/MS: m/z= 659[ (+1)']

ot
o
L2
~
r
ot
il
-
(2]
<
©
o
o
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[0216] (1) [52A 75-119 &4

. Br Br
T W,
for)
1-0 75-1
[0217]
[0218] [Z7+A4 1-01(5.0 g, 0.016 mol)ell (4-(trimethylsilyl)phenyl)magnesium bromide(9.4 g, 0.037 mol)(1.9 g,
0.011 mo)E Hx FAd 1-(2)old A8 FU3F Wyow FAste] [FTA] 75-1] 8.3z (7885%)S
AA}. (m/z=611)
[0219] (2) [52A 75-219 &4
Br
75-1 75-2
[0220]
[0221] [521A 75-1]1(5.0 g, 0.008 mol)E A 1-(3)ellA AMgH L3 WHoz st [F1HA 75-2] 4.0g
(FE86%) S LAArt. (m/z=579)
[0222] (3) [F2rA 75-319) &4
(Ho)zBOBr + B ’ —_— (Ho)zB
753
[0223]
[0224] 4-bromophenylboronic acid(5.0 g, 0.025 mol)°] 9-bromophenanthrene(6.42 g, 0.025 mol)E Y1 FAo 1-
(D)ol A ALgR T3 whiow dhAsle] [F7H4 75-3] 4.1g (58 74%)S AAth. (m/2=298.14)
[0225] (4) [38= 7519 &4
|
Y O Ao M O
_Si
o S o 0‘8 O
> W D
\\s\u 75-2 753 3 &
[0226]
[0227] [E7HA)] 75-21(5.0 g, 0.008 mol)oll [F7FA] 75-31(2.8 g, 0.009 mol)Z Y1 Ao 1-(4)oA AHLE FY3H

o g Aty [33E 75] 3.8g (58 72%9)S ATt
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

ZIHES 10-2015-0115225
H-NMR (200MHz, CDCls):§& ppm, 1H(8.01/d, 7.93/d, 7.88/d, 7.75/d, 7.38/m, 7.36/m, 7.26/d, 7.17/d)
2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 5.00/s) 4H(7.35/d, 7.27/d, 7.25/d) 6H(0.25/s)

LC/MS: m/z= 7540 O1+1)'T

el 8 ¢ [3EE 1819 A

(1) [Z7H4) 18-119) 4

QL. s QM
O .8 io/ \Ojé O .O °jé

[Z74) 1-21(5.0 g, 0.011 mol)ell bis(pinacolato)dibron(3.6 g, 0.014 mol), PdCl.(dppf)(0.4 g, 0.0006
mol), potassium—acetate(3.7 g, 0.036 mol)ol 1,4-dioxane 100 mLE i1 95 ColA 24A17F uwkale] whS-A]

Atk wkg T8 F YAste] HO ¢ MColl Sl & AYAA] (n-Hexane : MC)3te] [F7HAl 18-118 3.8g(71%)
T539 0. (n/z=482)

(2) [T3A 18-2]1¢] &4

O )
)
T (HopB {ii» QI" Qii>
()=
18-2

1,5-dibromonaphthalene(5.0 g, 0.010 mol)ol (3,5-Diphenylphenyl)boronic acid(3.0 g, 0.011 mol)E YL
e 1-(DollA] AMEE T o sty [S7A 18-2] 3.7g (& 74%) S AU, (m/2=435.35)

(3) [3hsh= 1819 A

[Z24 18-1]1(5.0 g, 0.011 mol)ol [%§7Fiﬂ 18-21(4.7 g, 0.011 mol)E& ¥ FAdd 1-(HelA ALH LT
W o2 ghAdEte] [E43HE 18] 4.6g (F8& 72%)S LUTh.

H-NMR (200MHz, CDCl3): & ppm, 1H(8.01/d, 7.88/d, 7.75/d, 7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(8.51/d,
8.42/d, 7.61/m, 7.41/m, 7.27/m, 5.00/s) 3H(7.66/s) 4H(7.52/d, 7.51/m, 7.40/m, 7.29/d)
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

ZIHES 10-2015-0115225

LC/NS: m/z=711[ (M+1)']

%
o,
£
©

D8RR 10419 &4

(HO)B O.

|

O Br

QO
oS

18-2

[Z7+A4 18-2]1(5.0 g, 0.009 mol)el 9,9-dimethyl-9H-fluoren-2-ylboronic acid(3.0 g, 0.011 mol)E Yi g
el 1-(D)ellA AMEE s e R Ad3te [33E 104] 4.3 (& 710)<S AT

H-NMR (200MHz, CDCls):§& ppm, 1H(8.01/d, 7.93/d, 7.88/d, 7.87/d, 7.77/s, 7.75/s, 7.63/d, 7.55/d,

7.36/m, 7.28/m, 7.26/m, 7.17/d) 2H(8.51/d, 8.42/d, 7.61/m, 7.38/m, 7.27/m, 5.00/s, 1.72/s) 4H(7.40/m,
7.29/d)

LC/NS: m/z=675[ (M+1)']

[Z74 18-11(5.0 g, 0.010 mol)°l] 5-bromo-7,7-dimethyl-9-phenyl-7H-benzo[c]fluorene(3.2 g, 0.008 mol)
S ¥ A 1-(4)ellA AEE TUF IR et [SHeHE 122] 3.92 (7F 72%)2 EAUTH.

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.56/d, 8.52/d, 8.15/d, 8.01/d, 7.99/s, 7.88/d, 7.83/s, 7.75/d,

7.69/d, 7.54/m, 7.41/m, 7.38/m, 7.36/m, 7.26/m, 7.17/d) 2H(7.52/d, 7.27/m, 5.00/s, 1.78/s) 3H(7.51/m)
4H(7.40/m, 7.29/d)

LC/NS: m/z=675[ (W+1) ']

0 s
. 0= -Q _ G segele
1-3 O

[Z24 1-3]1(5.0 g, 0.010 mol)oll 3-bromopyridine(1.9 g, 0.012 mol)E Y3 Ao 1-(4)oA] AleH A
3 Wb o FAste] [33E 149] 3.7g (& 730 AUt

149

H-NMR (200MHz, CDCls): & ppm, 1H(9.24/s, 8.70/d, 8.42/d, 8.01/d, 7.88/d, 7.75/d, 7.57/m, 7.38/m,
7.36/m, 7.21/m, 7.17/d) 2H(7.27/m, 5.00/s) 4H(7.40/m, 7.29/d, 7.25/d)
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[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

[0262]
[0263]

[0264]

[0265]

[0266]

[0267]

[0268]
[0269]

ZIHES 10-2015-0115225

LC/NS: m/z=510[ (M+1)']

e 12 ¢ [3hsh= 15819 §HA

&
(1) [ZF2A 158-119) 34

Q= O
o )

12
[Z7FA 1-2]1(5.0 g, 0.011 mol)ol 4-tert-butylaniline(1.6 g, 0.011 mol) Pd(dba),(0.5 g, 0.0006 mol),

sodium-tert-butoxide(2.1 g, 0.022 mol)ell EF 80 mLE ¥l 95 TolA] 6417 wuksle] wh&A| AT, Hk$
a3 3 Yz4ste] HO @ MCol FEY ¥ AP AA (n-Hexane : NO)dFo] [FHA 158-11% 3.82(70%) 553

t}. (m/z=503)

(2) [3hsh= 15819 ¢4

QS O Q8
O SRVAS]

[Z74 158-11(5.0 g, 0.010 mol)el 4-bromobenzonitrile(1.8 g, 0.010 mol)E B A d 1-(1)oA Al&H
938 PHo R gAsle] [31eE 158] 4.3g (8 72%)2 LAt (n/2=604)

H-NMR (200MHz, CDCls):§& ppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.36/m, 7.35/m, 7.26/m, 7.17/d, 2.87/s)
2H(7.39/d, 7.27/m, 7.05/d, 6.81/d, 6.55/d, 5.00/s, 1.20/s)

LC/NS: m/2=605[ (M+1)']

el 13 ¢ [FHE 16119 ¥4

(1) [E2A 161-0]19) 34

9-chloroanthracene(5.0 g, 0.024 mol)oll perbromoethene(8.2 g, 0.024 mol) & Y1 A4 1-(1)oA Al&H
93 o R Aste] [F7HA 161-0] 7.1g (58 75%)S DA, (n/2=396)
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

ZIHES 10-2015-0115225

(2) [FA 161-1]19] A

~. Q D0y
Br O cl W N .
A S o .8

161-1
[Z%tA 161-01(5.0 g, 0.013 mol)oll diphenylamine(2.1 g, 0.013 mol)E ¥ FAd 1-(1)oA] AlgH 5L

3 o g gAY [F7HA] 161-1] 4.5g (€ 72%)< LA Tt. (m/z=484)

(3) [&A4 161-2]19] 34

@ g
N SR S o ey T
ORG ~0 — o5y

161-2

g, 0.010 mol)ell 1,4—phenylenedib0r0nic acid(2.2 g, 0.012 mol)E ¥ Ao 1-(4)°l
A AHEE U Mo R skl [S11A1161-2] 3.6g (& 75%)& DA, (m/z=482)

(4) [5A 161-3]19] A

F
F
F F
Br _—
HoN + HN
F
F F
F
161-3

3,5-difluoroaniline(3.0 g, 0.023 mol)el|l 1-bromo-3,5-difluorobenzene(4.5 g, 0.023 mol)S dar Ao 1-
(Dol A AMgE Tt ez Fgdste] [F7HA161-3] 3.8g (& 70%)S AATh. (m/z=241)

(5) [sh3h= 16119 &4

Q) as o
a0 D D O

161-2 F

[Z74] 161-21(5.0 g, 0.010 mol)ell [F%+A] 161-31(2.4 g, 0.010 moDE ¥t FAd] 1-(DellA AH8H 5
gk o 3gdste] [SeHE 1611 4.6g (578 67%) S AUt (n/2=476)
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[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]

H-NMR (200MHz, CDCls): & ppm, 1H(7.95/d, 7.87/s, 7.75/d, 7.36/m,
2H(7.40/m, 7.29/d, 6.77/m, 6.04/s, 4.85/s) 4H(7.33/d, 7.23/d, 6.34/d)

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

A 14 : [8FE 16619 A

(D) [F2A 166-11¢] 74

r O
Cl
HO),B - .
SO S e
161-0

166-1

ZIHES 10-2015-0115225

7.35/d, 7.27/m, 7.26/m, 7.17/d)

[Z74 166-01(5.0 g, 0.013 mol)el phenyl—boronicacid(Z 1g, 0.013mol) & Y1 A4 1-(4)ol A AHEH

U wRow FAete [F3HA 166-1] 3.6g (58 70%) <

(2) [FA 166-2]19] 34

QK.
of - g 38

166-1 166-2

[Z7HAl 166-11(5.0

(DellA Agd sdst oz dste] [F1HAI166-2] 5.5¢ (578 71%) <

(3) [3hsh= 16619 A

9
O

166-2 166

e 2%

S8

<

A}, (m/z=393)

g, 0.013 mol)dl bis(4—tert—buty1pheny1)amine(S 7 g, 0.013 mol)E ¥ ggAd 12-

H o

A3}, (m/z=594)

[Z7HA 166-2]1(5.0 g, 0.008 mol)el] bis(4-tert-butylphenyl)amine(2.3 g, 0.008 mol)ES ¥iL Ao 12-
(DA A8 5L o= 3Hdste] [ShstE 166] 4.7g (578 71%)S 43U

_77_

H-NMR (200MHz, CDCls):§& ppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.36/m, 7.35/m, 7.27/m, 7.26/m, 7.17/d)
2H(7.40/m, 7.29/d, 4.85/s) 8H(7.01/d, 6.55/d) 12H(1.35/s)



[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

ZIHES 10-2015-0115225

LC/NS: m/z=840 (M+1)']

e 15 ¢ [3h5h= 16819 §HA

&
Z7H4) 168-119) 34

—~
—
~
r

F

168-1

2-f luorobiphenyl-4-amine(5.0 g, 0.027 mol)el bromobenzene(4 2 g, 0.027 mol)E Y $Ald 12-(1)A]
AREE FUT o R FHAdste] [S7HA] 168-1]1 5.8g (F& 82%)S A3AUTH. (n/2=263)

)
cos c

168-2

(3) [A 168-2]19] 74

166-1

[Z7+A 166-11(5.0 g, 0.013 mol)ell [F3HA] 15-11(3.4 g, 0.013 mo) & il FAol 12-(DolA Aed Y
g o ghgste] [1HA 168-2] 5.3g (& 71%)& LA (n/2=576)

(4) [3gE 16819 ¥4

OOy o
R 'o e H o

168

[Z7+4 168-21(5.0 g, 0.009 mol)ell [F7HA] 168-11(2.3 g, 0.009 mol)E 21 A4 12-(1)olA A& =
g3t W o7 FAEle] [31FE 163] 5.6g (5& 77%)S ATt

H-NMR (200MHz, CDCls):§& ppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.55/d, 7.36/m, 7.35/m, 7.27/m, 7.26/m,

7.17/d, 6.81/m, 6.77/m, 6.60/d, 6.46/d, 6.43/d) 2H(7.41/m, 7.40/m, 7.33/d, 7.29/d, 7.23/m, 7.20/m,
4.85/d) 3H(6.63/d) 4H(7.51/m) 5H(7.52/d)

LC/NS: m/2=803[ (M+1)']

AAe 16 @ [SFHE 18419 ¥4
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[0309] (1) [&7HA 184-1]19] 34
\/
Si—
. I TN B &
O % | .O NH
12 I
184-1
[0310]
[0311] [57H4) 1-21(5.0 g, 0.011 mol)ell 4-(trimethylsilyl)aniline(2.1 g, 0.011 mol)E ¥ A< 12-(1)olA
AbEE Fds Wyo R FAste] [F7HA 184-1]1 3.6g (8 63%)S AUt (n/2=519)
[0312] (2) [Z7HA] 184-2]19] 34
\/
Si— \/
O 0
O B, CF,
T Q O 8 Q
o0 - o l=a
184-1 O B
184-2
[0313]
[0314] [Z7+A4 184-11(5.0 g, 0.010 mol)el 1,2,5-tribromo—3-(trifluoromethyl)benzene(3.8 g, 0.010 mol)S ¥l
e 12-(Dol A AHgd sdgk Wgo=m hAdste] [Fx1A 184-2] 5.9g (F& 72%)= AUt (m/z=821)
[0315] (3) [3He+E 18419 A
\/
Si— \/
O Q_
O ‘O N  CF; +(HO);B@ . O O
SRS A
. OO0
184-2
184 O
[0316]
[0317] [Z2+4) 184-21(5.0 g, 0.006 mol)ell 1,4-phenylenediboronic acid(1.1 g, 0.007 mol)E ¥ A 1-(4)d
A AMEE FUe Wie R fdete] [S5hE 184] 3.5g (7 71%)S ATt
[0318] H-NMR (200MHz, CDCls): & ppm, 1H(7.95/d, 7.89/s, 7.87/d, 7.75/m, 7.45/d, 7.36/m, 7.35/m, 7.26/m,
7.17/d) 2H(7.52/d, 7.41/m, 7.27/d, 7.15/d, 7.08/d, 6.61/d, 5.00/s) 3H(0.25/s) 4H(7.51/m, 7.40/m,
7.29/d)
[0319] LC/NS: m/z=817[ (M+1) ]
[0320] el 17 ¢ [35HE 186191 344
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[0321]

[0322]
[0323]

[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

ZIHES 10-2015-0115225

(1) [5A 186-119] A

QL 0
e O
3

186-1

A 1-21(5.0 g, 0.011 mol)oll 4-fluoroaniline(1.2 g, 0.011 mol)E ¥ Ao 12-(1)oA AlgH 5L
oz gAsle] [F7hA] 186-11 3.1g (58 60%) 2 LAt (m/2=465)

r&@

(2) [ZF2A 186-219 &4
af § ba al §
. o

2

1-21(5.0 g, 0.011 mol)ell 1-bromo-2,4- d1ch10r0benzene(2 5g, 0.011 mo)E ¥ar FAo 12-(1)eA
AbEE Tde oz skl [FAHA 186-2] 4.8g (& 72%)S AU (m/2=610)

186-1 186-2

O NQ o o &
58 g T

[Z74 186-21(5.0 g, 0.008 mol)el 1 4—phenylenedib0r0nic acid(3.4 g, 0.020 mol)E Y Al 1-(4)9]
A AMEE TUe o R skl <31§E186> 4.0g (FE 72%9)S AU,

H-NMR (200MHz, CDCls): & oppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.50/d, 7.45/s, 7.36/m, 7.35/m, 7.26/m,
7.17/d, 6.75/d) 2H(7.52/d, 7.41/m, 7.27/m, 7.08/d, 6.99/d, 6.61/d, 5.00/s) 4H(7.51/m, 7.40/m, 7.29/d)

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

el 18 ¢ [SFHE 19419 ¥4
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[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

[0343]

[0344]

ZIHES 10-2015-0115225

(1) [FA 194-119] A4

o o
Br
L -
Br

194-1

2-bromobenzenethiol (5.0 g, 0.026 mol)ol] 1-(2-chlorophenyl)ethanone(4.0 g, 0.026 mol)S Y1l A 1-
(DA AHgE B whoz Fhgste] [F7HA] 194-1] 5.6g (58 70%)S AATh. (m/2=307)

(2) [FxA 194-219] 34

30 — O

194-1 194-2
[Z2+4 194-11(5.0 g, 0.016 mol)oll magnesium bromide(3.5 g, 0.019 mol)E ¥ Ao 1-(2)olA A9

Zolgl W o7 Igsle] [F7HA 194-2] 4.6g (5889%)S A}, (m/2=323)

(3) [&A 194-3]19] 34

@3@%

1942 194-3

Z7HA 194-21(5.0 g, 0.015 mol)E Ao 1-(3)olA AtLH FAds Wi o=z dbdslo] [F7HA] 194-3] 4.3¢g
( £93%) S AAH). (m/2=305)

(4) [FA 194-4]19] A4

oo s
B, . O.Q

* HN
Br@
Br

1 g, 0.011 mol)el 2,4—dibromo—6—fluoroaniline(2 9 g, 0.011 mol)E ¥ar A4 12-(1)NA
AFRE U3 oz gAate] [F7HA 194-4] 4.9g (58 72%9)S AU (m/2=623)

194-4

b
(-}
—~
(@]
o
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[0345]

[0346]
[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]
[0355]

[0356]

[0357]

[0358]

ZIHES 10-2015-0115225

(5) [ZF7A 194-5]19] 34

O QK
NH F B(OH), - . O N F
T - o
18-5 Q

18-4

g s

[Z%FA 194-4]1(5.0 g, 0.008 mol)oll phenylboronic acid(3.4 g, 0.020 mol) & ¥ Al 1-(4)0] A A+&H
sdgk oz 3hgdste] [SZHAl 194-5] 3.1g (& 63%)S DA}, (n/2=617)

(6) [sh3h= 194]9] A

o O QB P
Cowy o OO
S :
PO F O
194-3
194-5

[Z%FA 194-51(5.0 g, 0.008 mol)oll 4-bromo-9,9-dimethyl-9H-thioxanthene (2.4 g, 0.008 mol)E ¥ i 343
o 12-(DollA AMEE 43 Woa FAd3te [85=E 194] 4.0g (& 60%)S AATt.
H-NMR (200MHz, CDCls): & ppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.69/d, 7.36/m, 7.35/m, 7.34/m, 7.26/m,

7.23/s, 7.22/s, 7.17/d, 7.11/m, 7.10/d, 6.86/m, 6.46/d, 6.25/d) 2H(7.52/d, 7.41/m, 7.27/m, 7.08/d,
5.00/s, 1.72/s) 4H(7.51/m, 7.40/m, 7.29/d)

LC/MS: m/z=843[ (M+1)']

el 19 ¢ [F3E 21619 &4
o O
O O NH + Br@—CN —_— O 8 p
184-1

[Z74) 184-1]1(5.0 g, 0.010 mol)oll 4-bromobenzonitrile(1.8 g, 0.010 mol)E Y A 12-(1)AA A&
TAds W o= st [SHHE 216] 4.5¢ (& 72%)S AT, (m/2=821)

H-NMR (200MHz, CDCl3): & ppm, 1H(7.95/d, 7.87/d, 7.75/d, 7.36/m, 7.35/m, 7.26/m, 7.17/d) 2H(7.39/d,
7.27/m, 7.15/d, 6.81/d, 6.61/d, 5.00/s) 3H(0.25/s) 4H(7.40/m, 7.29/d )

LC/NS: m/z=621[ (M+1)']
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[0359] (1) [Z3HA 237-119) A4
:*, Fom :**
[0360] 2371
[0361] [Z7+A4 1-2]1(5.0 g, 0.011 mol)ell 9,9-dimethyl-9H-fluoren—2-amine(2.3 g, 0.01lmol)E ¥ FAo 12-

(Dol A AHge U3 e At <FHA287-1> 4.3 (58F 7002 DA (n/2=563)

[0362] (2) [3HgE 23719 A
S — O %
+ N
s ol v of o
237-1 Ne
237
[0363]
[0364] [ZxtA 237-11(5.0 g, 0.009 mol)ol 5- brom01sophthalon1tr11e(2 3 g, 0.009 ml)E Y Ao 12-(1)°lA]

AHEE FAE A er st [ 237] 4.7g (& 75%) 2 DA (n/2=476)

[0365] H-NMR (200MHz, CDCls): & ppm, 1H(7.95/d, 7.75/d, 7.62/d, 7.55/d, 7.38/m, 7.36/m, 7.35/m, 7.28/m,
7.26/m, 7.17/d, 6.87/s, 6.75/s, 6.58/d) 2H(7.87/d, 7.27/m, 7.00/s, 5.00/s, 1.72/s) 4H(7.40/m ,7.29/d )

[0366] LO/NS: m/2=690[ (W+1)']
[0367] dd 21 ¢ [33E 24819 94
[0368] (1) [F20A) 248-119] A
\/
Si—
oo
O .O Noocory 7 (HO)zB@ - O 8 §i§
', @ )
O . S
1842 Br
248-1
[0369]
[0370] [F3HA] 184-2](5.0 g, 0.006 mol)ell phenylboronicacid(1.1 g, 0.007 mol)E Y3 FAdd 1-(4)olA] AL&H

A IR ew FAete] [FA 248-1] 3.2g (& 66%)S FATE. (m/2=818)
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[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

[0381]
[0382]

ZIHES 10-2015-0115225

(2) [3}E 24819 A

ol & .8 af ¢
=9 O Ko -
- s

248
[Z74) 248-11(5.0 g, 0.006 mol)l naphthalen—l—ylboronic acid(21.2 g, 0.007mol) S ¥ A 1-(4)9]
A AL FEE o R FAdste] [SHEE 248] 3.0g (& 6195 A3UTh.

H-NMR (200MHz, CDCl;): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/m, 7.95/d, 7.87/d, 7.75/m, 7.61/m,

7.41/d, 7.36/m, 7.35/m, 7.26/m, 7.23/s, 7.22/s, 7.17/d) 2H(7.55/m, 7.51/m, 7.27/m, 7.15/d, 7.08/d,
6.61/d, 5.00/s) 3H(0.25/s) 4H(7.40/m, 7.29/d)

LC/NS: m/z=817[ (W+1) ']

T 22 ¢ [FE 249]9 FA

(1) [Z2A 249-119] 34

QN
NH

Br  + H,N CN

$ )
SRY

249-1

—

Z7k4 1-21(5.0 g, 0.011 mol)el 4—aminobenzonitrile(1 3 g, 0.011 mol)E ¥ e 12-(D)ellA AHEH
sl oz gate] [F7HA] 249-1] 3.7g (& 72%)S AT}, (n/z=472)

(2) [3A 249-2]19] 343
CN
o B.
NH + Br@ - -

9
L :

249-1

2492

[Z74 249-11(5.0 g, 0.010 mol)l 1,2,5—tribromo—3—f1uorobenzene(3 3 g, 0.010 mo)E Y1 FAld 12-
(DA AlgE e oz sl [Z7HA) 249-2] 5.4g (58 74%)S AU}, (n/2=724)
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[0383]

[0384]
[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]
[0394]

ZIHES 10-2015-0115225

(3) [Z=7HA] 249-3]19] A

CN

SERe
0%

2492 249-3

[Z3EA 249-2]1(5.0 g, 0.007 mol)ol phenylboronicacid(1l.4 g, 0.008 mol)E Yil TAd 1-(4)oA A+gH
Tdgk oz 3hgdste] [S1HAl 249-3] 3.5¢ (& 70%)S DA (m/z=721)

(4) [3hsh= 24919 A

2493
[Z7A) 249-31(5.0 g, 0.007 mol)l naphthalen—l—ylboronic acid(2.2 g, 0.008 mol)E ¥ sHAld 1-(4)9
A AHEE Y o R st [39= 249] 3.92 (FE 72%0)= ¥

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.95/d, 7.87/d, 7.75/d, 7.61/m,

7.41/d, 7.36/m, 7.35/m, 7.26/m, 7.17/d) 2H(7.55/m, 7.51/m, 7.39/d, 7.27/m, 7.08/d, 6.81/d, 5.00/s)
4H(7.40/m, 7.29/d)

LC/NS: m/z=769 (M+1)']

st 23 1 [3FEHE 26619 EA

(1) [F7A 266-1]19] 34

SR e O &
Q:w

266-1

[Z%FA 158-1]1(5.0 g, 0.010 mol)ol 2,5-dibromobenzonitrile(2.6 g, 0.010 mol)E YiL A4 12-(1)°NA
AFgE FY3 oz gAate] [F7HA 266-1]1 4.8g (58 72%)S A AT (m/2=683)
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[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]
[0406]

ZIHES 10-2015-0115225

(2) [3gE 26619 34

D O . 8 g
O .O N +(HO)zB - O .O Q N
) Q QQ

[Z%HA 266-11(5.0 g, 0.007 mol)oll naphthalen-1-ylboronic acid(2.2 g, 0.008 mol)E ¥i Ao 1-(4)
A AMEE FdE e R 3PSkl [EhstE 266] 3.6g (& T0%)S AATT.

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.95/d, 7.87/d, 7.75/d, 7.72/d,

7.61/m, 7.36/m, 7.35/m, 7.26/m, 7.17/d, 6.97/d, 6.78/s) 2H(7.55/m, 7.27/m, 7.01/d, 6.55/d, 5.00/s)
3H(1.35/s) 4H(7.40/m, 7.29/d)

LC/MS: m/z=731[ (M+1) ']

st 24 ¢ [3FgHE 27719 EA

(D) [F3EA 277-119] A

[ZZFA] 1-0]1(5.0 g, 0.016 mol)°ll (9,9-dimethyl-9H-fluoren-2-y1)magnesium bromide(11.0 g, 0.037 mol)=
3 P 1-(2)ol A AMEE TLT o R sty [F1HA] 277-1] 9.5g (F&85%)S At (m/z=700)

[Z7A) 277-11(5.0 g, 0.007 mol)S A 1-(3)oA A& FL3 WHoz gAste [S7HA 277-2] 4.2¢g
(FE90%) S LA}, (n/2=667)
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[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

ZIHES 10-2015-0115225

(3) [ZE7HA 277-3]19] A

[Z7HA) 277-21(5.0 g, 0.008 mol)ell aniline(0.8 g, 0.008 mol)E ¥ FAd 12-(1)elA Agd Hd3a v
Hoz FAste] [F7HA] 277-3] 3.9g (58 72%)S AUt (m/2z=684)

(4) [FA 277-4]19] 34

[ZZFA] 277-21(5.0 g, 0.007 mol)oll 1,2,5—tribromo—3—fluorobenzene(2.2 g, 0.007 mol)E ¥ gAd 12-
(DA AFEE A Mo gdste] [SHA 277-4] 4.2g (58 64%) = DATH. (n/2=936)

(5) [3FgE 27719 A4

B(OH),

[Z74 277-41(5.0 g, 0.005 mol)ell m—tolylboronic acid(0.9 g, 0.006 mol)E 2L A d 1-(4)o] A Al&H
U PHom FgAs [3FE 277] 3.6g (5 74%)S LA}

H-NMR (200MHz, CDClz): & ppm, 1H(7.95/d, 7.87/d, 7.82/d, 7.79/s, 7.75/d, 7.69/d, 7.41/s, 7.36/m,

7.35/m, 7.33/m, 7.26/m, 7.24/d, 7.23/s, 7.22/s, 7.19/d, 7.17/d, 2.34/s) 2H(7.87/d, 7.55/d, 7.39/m,
7.38/m, 7.33/d, 7.28/m, 7.19/d, 5.00/s) 4H(1.72/s)

LC/MS: m/z=960[ (M+1)']
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[0419]

[0420]
[0421]

[0422]

[0423]
[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
[0430]

[0431]

ZIHES 10-2015-0115225

(1) [F0A 288-1]19] 34

@ . (
O .O Br WO)ZBQ O .'/
O O ” O 288-1

1-2

[+ 1-21(5.0 g, 0.011 mol)oll 3,5-dibromophenylboronic acid(3.6 g, 0.013 mol)E ¥ i dAdd 1-(4)9]
Al AR E FUe Wie R fhgdete] [F3hAl 288-1] 4.7g (& 72%)S At (m/2=590)

(2) [Z3A) 288-2]9] 34

Br,

Qar + (HO)ZBO N O O
F Br

F Br
288-2

1,2,5-tribromo-3-fluorobenzene(5.0 g, 0.015 mol)e°l phenylboronic acid (2.1 g, 0.017 mol)E 21 Al
1-(4) A AHEE Tde o R FAdste] [FIHA 288-2] 2.4g (& 73%)S AU (m/2=327)

(3) [Z21A 288-319 A

O ")
O ) — O O

F Br

-

288-2 288-3

[Z2HA 25-2]1(5.0 g, 0.015 mol)oll 4-aminobenzonitrile(1.8 g, 0.015 mol)E Y11 A d 12-(1)oA At&H
g3 o g FtAsle] [F7HA) 288-3] 4.1g (& 75%)S AT, (n/2=364)

(4) [3hsh= 28819 ¢4

o
¥y w,

288-1

[Z7HA] 288-21(5.0 g, 0.008 mol)oll [57FA] 288-31(3.1 g, 0.016 mol)E ¥ Ao 12-(1)A] Agd =
gt W oR Frgste] [83E 288] 6.5g (FF& 70%)S AT}, (m/2=476)

H-NMR (200MHz, CDCl3): & ppm, 1H(8.01/d, 7.38/m, 7.36/d, 7.26/m, 7.17/d, 5.73/s) 2H(7.39/d, 7.27/m,

_88_



[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]
[0439]

[0440]

[0441]
[0442]

[0443]

[0444]

[0445]

ZIHES 10-2015-0115225
7.23/d, 7.22/d, 7.20/d, 7.08/d, 6.81/d, 6.63/d, 6.25/s, 5.00/s) 4H(7.41/m, 7.40/m, 7.29/d)

LC/MS: m/z=1158[ (+1) ]

el 26 @ [SFHE 31619 ¥4

(1) [&3HA 316-119] &4
0 2 0 =
{ e ) Dl

1-2]1(5.0 g, 0.011 mol)°ll 4-bromophenylboronic acid(2.6 g, 0.013 mol)E Yil A 1-(4)oA A}
A3 Yo gAste] [F34A 316-1] 4.2g (57F 75%)S ARk (m/2=511)

316-1

(2) [ZF2A 316-219 34

QA H A AR
OQO «%%

I
]

N

w

16-1](5.0 g, 0.010 mol)ol 4-isopropylaniline(1.4 g, 0.010 mol) & Y93 FAd 12-(1)lA A&
P o 2 dAsle] [ZF7HA) 316-2] 4.2¢ (58 75%)S AT}, (m/2=565)

o
o i
o

SO
o
]

il

(3) (3= 31619 ¥4

O & & s O & &
o0 ®

[Z74 316-21(5.0 g, 0.009 mol)ell 3-bromodibenzolb,d]lthiophene(2.3 g, 0.009 mol)E Y1 Ao 12-
(DA AHgE T Byow st [SIFE 316] 4.8g (& 7205 I

H-NMR (200MHz, CDClz):§& ppm, 1H(8.45/d, 8.01/d, 7.98/d, 7.83/d, 7.80/d, 7.75/d, 7.52/m, 7.50/m,

7.38/m, 7.36/m, 7.26/m, 7.17/d, 7.06/s, 6.88/d, 2.87/s) 2H(7.54/d, 7.27/m, 7.05/d, 6.69/d, 6.55/d,
5.00/s, 1.20/s) 4H(7.40/m, 7.29/d)

LC/NS: m/z=748[ (M+1)']
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[0446] (1) [F3HA 333-1]1¢] 34

- 0
@, v =)
.
O B(OH), —~ Q

Br
Br 333-1
[0447] )
[0448] 4-tert-butyl-N-phenylaniline(5.0 g, 0.022 mol)°ll naphthalen-1-ylboronic acid(4.5 g, 0.026 mol)E YL
Ao 1-(d)olA ALEE TUe WHo R FAste] [FHA 333-1] 4.7g (& 70%)S LA (m/2=308)
[0449] (2) [ZF2A 333-219 &4
<« =0
o 0 &
S C A — )
[0450] 3331 333-2
[0451] [Z7+4 333-11(3.7 g, 0.012 mol)ol 4-tert-butylaniline(1.8 g, 0.012 mol)E YW Ao 12-(1)ol|H AL
H Fds W or Ao [F7HA 333-2] 3.3g (& 73%)S AUt (m/2=376)
[0452] (3) [F7rA) 333-319 A
« On « On
Br.
@ Us(omz O
O — O
)rsom
333-2
333-3
[0453]
[0454] [Z%tA) 333-2]1(5.0 g, 0.013 mol)oll 3-bromophenylboronic acid(2.6 g, 0.013 mol)E Yil Add 12-(1)NA
AHgE BUsk wh o dgsle] [FxhA 333-3] 4.7g (58 73%)S AU, (n/2=496)
[0455] (4) [F7rA) 333-419] A
Q& N )
S0 ol — SOV
N
T O
1661 B(OH),
333-3 3334
[0456]
[0457] [Z7F4) 166-11(5.0 g, 0.013 mol)ol [E7kA] 333-31(7.4 g, 0.015 mol)E V3 FAo] 1-(4)el|A] A58
3 W o AdEle] [F7HAl 333-4] 7.1g (& 72%)S LA}, (m/z=765)
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[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

ZIHES 10-2015-0115225

(5) (3= 33319 A4

« 2
NC O‘ 08

3334

[F3HA] 333-41(5.0 g, 0.007 mol)ell [F7HAl 333-3](4.0 g, 0.008 mol)E 2 do 1-(H)ollA 285 Y
o s FAste] (8% 333] 5.6 (& 72%)S LAt

H-NMR (200MHz, CDCls): & oppm, 1H(7.95/d, 7.87/d, 7.75/s, 7.36/m, 7.35/m, 7.27/m, 7.26/m, 7.17/d)
2H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.72/d, 7.61/m, 7.40/m, 7.29/d, 7.04/d, 6.97/d, 6.78/s, 6.58/d,
5.00/s) 4H(7.55/m, 7.01/d, 6.55/d) 6H(1.35/s)

LC/NS: m/z=1106[ 1))

ool mE #7123 [Bee 1]e 23S 43 EF TAE ARE o] fr1dAEEaAE Alxskel

IT02 ZEE F27]% 9o CuPcE 80 nm, a-NPDE 30 mmE A= & (3= 1] + [FE B] 64E =¢3)
221 0.1 m/secE AL TS AlgyE 40 nm, LiFS 1 nm, AlS 120 mme] &A= I3 F7]
AALFALAE A ZsPer. ouf, zZ+ BA FH<LEwE: CuPe, a-NPD, Algs:E 0.1 nm/sec, LiFE 0.01

nm/sec, Al 0.5 nm/sec® 3}3it}.

22p AAlel 2 WA 15

471 [8hee 1] WAl 7] [ 1] 7148 e AR Ae Aldstales o Al 195U dle
2 a2 AAd 2 WA 158 frAR RS

Hlad 18 98k f7ldgre| o= axbe 7] AAde axpg-FolA 2wy os) Axd s il o

o2 gy T2E SR @ol AEFH1 e [35HE AI(ADNE AFE-3 AS ALt sdsAl AZs3

=

POIRE

2 e M2 §7] 23 [E5tE 158]S WETe ¥ EF EHE AR 3o fUIAARRAAE AxS

Sl

ITO2 ZEHE FE71F Yol CuPcE 80 nm, a-NPDE 30 mmZ A3 & [3gE + [3gE 158] 6= =3
0

3ol 25 nm, of%é?E 0.1 m/secZ A3 t}SAlgsS 40 nm, LiFS 1 nm, AlS 120 nm-4 s 2 Aasle] {7

AALFAAE A FsFTt. oju, 2+ 489 ZF<&nE= (CuPe, o-NPD, Algs:E 0.1 nm/sec, LiFE 0.01
nm/sec, Al-& 0.5 nm/sec®E 3}AT}.
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[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

[0481]

SIS 10-2015-0115225

471 (32 158] Wil 8b7] [3F 2] 71Ad stteEs ARSE Ae Alstars 22 Al 169 43 U
o2 Ak Al 17 WA 359 7| A aAE Axslt

Hael 28 9% fU1RYTelon Axbe 7] AAlde] axPrdA B ouwel o8 Axd P oA 2
WHoR PP HHE BAR wol ASHI Ut [HFE BIE AEW A& AStn FUsA ALsgon
A7) (88 AL, (813 B9 P2 olsh 2t

[sh3he Al [8h9t= Bl
olal, A7) &A AAld 1 WA 353 & Aulme] 1, 20] wet AxE FI)AALFLAe] S |
& 8171 [3% 11 % [ 2] vehhsict

El
ot
i)
X

[% 1]
N = TSV Eriis Eri=2=s (CIE(x, y))
HOST (1000 cd/m?) (cd/m?) (cd/A)
AXFAIALO] 1 3petE1 5.1 745 6.1 (0.13, 0.11)
AXMAAO] 2 | B}EE12 5.3 722 6.1 (0.13, 0.13)
AXMAAO] 3 | B}EE29 5.1 751 6.4 (0.14, 0.12)
AXMAAO] 4 | S}EE36 5.5 711 6.1 (0.14, 0.13)
AXHAIAIC] S | $}EES52 5.3 774 6.5 (0.14, 0.11)
AXIAAIC] 6 | $}EE65 5.1 811 6.5 (0.13, 0.11)
AXMAAO) 7 | BEETS 5.5 800 6.1 (0.15, 0.11)
AXHAIAIC] 8 | 3}EHE18 5.3 788 6.7 (0.15, 0.11)
AXMAAIC] 9 | 3EHE104 5.4 744 6.6 (0.14, 0.11)
AXHAIAIO10 | 382122 5.1 735 6.1 (0.15, 0.11)
AXFAAO11 | 3182149 5.1 721 6.4 (0.14, 0.13)
AXFAIAO12 | 382150 5.3 801 6.5 (0.13, 0.12)
AXFAAIO13 | 3FEHE151 5.5 800 6.2 (0.15, 0.13)
AXFAIA| 014 | 382152 5.2 768 6.5 (0.15, 0.12)
AXFAIAO15 | 382153 5.4 744 6.2 (0.14, 0.13)
AXHH| O] 1 S EA 6.5 557 4.0 (0.14, 0.13)
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[0482]

[0483]
[0484]
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[0486]
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[ 2]
et = TSHLW) Ereals EREcA=s (CIE(x, y))
HOST (1000 cd/nr) (cd/nr) (cd/A)
AXFAIAIG)16 | BFSH2158 5.1 745 6.1 (0.13, 0.12)
AXFAIAIG)17 | BFetE161 53 722 6.1 (013, 0.12)
AXFAIAIG)18 | BFEHE166 5.1 751 64 (0.13, 0.14)
AXFAIAIG)19 | BFSHE168 5.5 711 6.1 (0.13, 0.11)
AXFAIAIG20 | BfE2184 5.1 774 6.5 (0.14, 0.11)
AXFAIAIG)21 | BFEHE186 53 811 6.5 (013, 0.12)
AXFAIAIG122 | BEr2194 5.1 800 6.1 (0.15, 0.13)
AXFAIAIG23 | BFErE216 5.5 788 6.7 (0.15, 0.13)
AXFAIAIGI24 | BFSHE237 5.1 744 6.6 (0.14, 0.13)
AXRFAIAIGI25 | BFetE248 53 735 6.1 (0.15, 0.11)
AXFAIAIGI26 | BFEHE249 5.1 711 6.5 (0.14, 0.12)
AXFAIAIGI27 | BFEHE266 5.5 775 6.1 (0.14, 0.13)
AXFAIAIGI28 | BFetE277 53 700 6.7 (013, 0.11)
AXFAIAIG29 | BFetE288 5.1 711 6.6 (0.13,0.12)
AXFAAIG30 | BFEHE316 5.5 775 6.1 (013, 0.11)
AXFAIAIG31 | BFerE333 5.1 713 6.5 (0.13, 0.10)
AXFAIAIG)32 | BferE334 53 757 6.0 (0.14, 0.13)
AXFAIAIG)28 | BFEHE335 5.1 745 6.1 (0.14, 0.11)
AXFAIAIG129 | BFEHE336 5.1 722 6.1 (0.15, 0.13)
AXFAIAIG30 | BFerE337 6.5 751 64 (0.15, 0.13)
AXAIAIG31 | BFerE338 5.1 711 6.1 (0.14, 0.11)
AXFAA0132 | 382339 53 774 6.5 (0.15,0.12)
AXFAIAIGI33 | 2FEHE340 5.1 811 6.5 (0.13,0.12)
AXFAIAIG34 | BFerE34] 5.5 800 6.1 (0.14, 0.11)
AXFAAO35 | 3tEHE342 5.1 788 6.7 (0.14, 0.12)
AXPH|DO 2 | oftEB 6.5 557 40 (0.14, 0.13)
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