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[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

SES46] 10-1638073

(D) [F7HA 1-019] $HA

1-0

9-bromoanthracene(5.0 g, 0.019 mol)el 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)dl Fd 100 mLE Y 95 TolA 4A7F wHks
WA H T, Wb FE 3 WZEte] B0 ¢ NCOl %v‘i—?ﬂ T AYAA (n-Hexane : NCO)3Fe] [SHA 1-0]1&

4.1g(70%) 533 t). (m/2z=311)

(2) [F3A 1-119] &4
MgBr

o 'O Br . O ' Br
o S 9
v

A 1-01(5.0 g, 0.016 mol), phenylmagnesium bromide(7.0 g, 0.037 mol)el]l THF 100 mLE YL -78 Col
A 5/\]& whato] WA AT WREER FH0 ¢ MColl Tl $ AR AA(n-HEXANE : MO)3te] [F34A] 1-11%

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

. 9
5
oo =0

[ZZHA] 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 ¥il 25 TolA 6A17F uyksie] ¥k A#TH, vk £8 F H0 : MCo =Ed
< ARAA (n-HEXANE : NO)EH] [F7HA 1-215 3.9g(90%) 753ttt (m/z=435)

<>1>1
)
_>&

(4) [Z7HA 1-319] &4

. (HO)ZBOB@H)Z — w0 ) )

1-3

Br
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[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]
[0170]

[0171]

SEE36] 10-1638073

1-bromonaphthalene(2.5 g, 0.012 mol)ol 1,4-phenylenediboronic acid(2.2 g, 0.013 mol), Pd(pph3)4(0.6 g,
0.0006 mol), potassium carbonate(3.0 g, 0.022 mol)ol| THF 100 mLZ ¥ i 65 TollA 18A17F wHkale] WkE-A]

Zoh. 98 TR Y48t H0 0 MColl T8 = AR AGA (n-Hexane : MOt [F7HA] 1-3153.8g(72%) =
AT, (m/2z=248.08)

o< — U L oo
'.> Br  + (HO),B "'

[Z7:4 1-2] (5.0 g, 0.011 mol)ol] [ZZHA] 1-31(2.97 g, 0.012 mol)E Y1 Ad 1-(4)A A1e4E St
Wi o 7 grAdete] [313E 1] 3.9g (& 70%)S ATt

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/NS: m/z= 5590 (M+1) ]

e 2 0 [3FehE 1219 94

(D) [Z0A4 12-119) A4

B(OH)2

(HO),B O Br O (HO)B Q O
+ —_—
W, @ Y

4-bromonaphthalen-1-ylboronic acid(5.0 g, 0.011 mol)®ll 4-bromonaphthalen-1-ylboronic acid(3.3 g, 0.013
mol)E Y e 1-(DlA A8H TS wHo=m 3dste] [FIHAl 12-1] 4.6g (& 720)S 4
t}. (m/2z=298.14)

(2) [3H3E 12]9 4

7
Elm Br 4+ (HORB ‘i> R :.n <ll> <‘I> <ii’i>
- o9 qo O’o g

1-2

| 1-21(5.0 g, 0.011 mol)oll [Z7HAl 12-11(5.0 g, 0.009 mol)E Y1 FAd 1-(4)dA] AlLH Hdst
o= FAste] [3E 12] 3.8¢ (558 70%)<S Art.

H-NMR (200MHz, CDCl;): & ppm, 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)

_42_



[0172]

[0173]

[0174]

[0175]
[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

SES36] 10-1638073

LC/NMS: m/z= 609 (M+1)']

el 3 ¢ [3ehe 29]9] H4d

(1) [ZF24) 12-2]19 &4

(HO,ZBB@H,Z o N W 6
W r W

12-2

naphthalene-1,4-diyldiboronic acid(5.0 g, 0.011 mol)o] 2-bromo-9,9-dimethyl-9H-fluorene(2.45 g, 0.009
mol)E YW Ao 1-(DolA AMEE T Ho= hgdste] [F30A 12-2] 4.2g (55 69%)S DA}, (n/z
:364.24)

12-2

[Z7H4) 1-2](5.0 g, 0.011 mol)oll [ZZ+A] 12-21(4.8 g, 0.0132 mol)S ¥ 3o 1-(4) A AlLE ZAU3H
o R Alste] [3EE 29] 4.2¢ (78 6992 AU (n/z : 674.87)

H-NMR (200MHz, CDCl;): & 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 (M+1) ]

Fdel 4 ¢ [3Feh= 3619 94

(1) [Z7+4) 36-119] &4

BOH), Br o Q

36-1

9,9-dimethy1-9H-f luorene-2,7-diyldiboronic acid(5.0 g, 0.011 mol)ol 9-bromophenanthrene(2.3 g, 0.009
mol)E i FAdo 1-(4ollA Agd Fds Wye=z FAdste [F3HA 36-1] 4.7 (F& 72002 A
t}. (m/z=414.3)

(2) [3H3HE 36]9 4

o
Q o .+ (HOB O.O 0 —_—
es

36-1

1-2
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]
[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

SES46] 10-1638073

}ﬂ 11(5.0 g, 0.012 mol)ell [E71A] 1-2](4.3 g, 0.010 mol)E ¥ 1 Ao 1-(4)oA AlEH g3t
E»Eookﬂ [3}E 36] 3.8¢ (75 74%) S AUv}. (n/2=476)

H-NMR (200MHz, CDCl;): & 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/NMS: m/z= 7250 (M+1)']

(HO)B O 4 (HO),B Br - (HO)B O O

52-1

naphthalen-1-ylboronic acid(5.0 g, 0.029 mol)ol 4-bromo-2,5-dimethylphenylboronic acid(6.6 g, 0.029
mol)E Bi A4 1-(delA AMEE 43 wgos st [FA 52-1] 4.2g (F& "I9S ¥
(m/2=276.14.2)

(2) [3hsh= 5219 &4

§ 9 §
Ao e — :i 283
& TS

[Z7HA] 1-2]1(5.0 g, 0.009 mol)el 2,5-dimethyl-4-(naphthalen-1-y1)phenylboronic acid(3.03 g, 0.011 mo
DE Y1 F4d 1-(4)olA AgdE T wier st [3FE 52] 3.9 (& D)L 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/NS: m/z= 587 (M+1) ]

Fdel 6 ¢ [3Fe= 6519 94

(1) [Z7A 65-119] &4
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[0203]

[0204]

[0205]
[0206]

[0207]

[0208]
[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

SEE46] 10-1638073

[Z7A4 1-0]1(5.0 g, 0.016 mol)°ll naphthalen-2-ylmagnesium bromide(8.5 g, 0.037 mol)(1.9 g, 0.011 mol)
S 9 FAd 1-(2)ollA Al sdS WHoR st [FA 65-1] 8.3g (F57891%) <= AAT. (m/2=567)

i
oX
ol
25
£
o
r\l

[53HA] 6-11(5.0 g, 0.009 mol)E Aol 1-(3)lA A8 gk WHoez F4) 65-2] 4.5g

%_
(7E93%)S LA}, (m/2=535)

(3) [53HA) 65-319] &4

g S ) o) )
(HO)-B Br + - = O

65-3
4-bromophenylboronic acid(5.0 g, 0.025 mol)el] naphthalen-1-ylboronic acid(4.2 g, 0.025 mol)E ¥ &

el 1-(4)ellA AHEE sdg o Akl [F3HA| 65-3] 3.9g (78 76%)S LU, (m/2=248.08)

(4) [3H3HE 6519 34

OQ 65-3
65-2

[Z74 65-21(5.0 g, 0.009 mol)ol [FXHA] 65-31(2.67 g, 0.010 mol)& i Tl 1-(DlM A8 Fd
g o FAste] [81EE 65] 3.4g (58 730 AA

H-NMR (200MHz, CDCl;): & 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(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/NS: m/z= 659[ (M+1) ]
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=553 10-1638073
[0216] (1) [F2A 75-1]19 34

\l OH
Sli
1-0 75-1
[0217]
[0218] [ZZHA] 1-0]1(5.0 g, 0.016 mol)oll (4-(trimethylsilyl)phenyl)magnesium bromide(9.4 g, 0.037 mol)(1.9 g,
0.011 mo)E Y3 FA3d 1-(DlA A" sdgt Wyo=w FAdste [FA 75-1] 8.3g (FE85%)S
\:/v\r% (m/Z 611)
[0219] (2) [5A 75-219] A4
| I
—Si O —Si O
L on C
.O Br .O Br
Joray; DomY,
Si Sli
! 75-1 75-2
[0220]
[0221] [Z71A] 75-11(5.0 g, 0.008 mol)E &Aoo 1-(3)olA A1e% Hd3 Wyo=r shAste] [F£7HA] 75-2] 4.0g
(—?%8 %)E cM‘ﬂr (m/Z 579)
[0222] (3) [F2HA 75-31¢] 43
75-3
[0223]
[0224] 4-bromophenylboronic acid(5.0 g, 0.025 mol)ell 9-bromophenanthrene(6.42 g, 0.025 mol)E ¥iL &l 1-
(DA A+e5 sds o‘?éoi T8kl [5A 75-3] 4.1g (78 74%)& LAt (n/z=298.14)
[0225] (4) [33HE 7519 A4
SN O
_Si
08 ~og —
\\S\l 75-2 7538 7
[0226]
[0227] [Z7+A] 75-21(5.0 g, 0.008 mol)ell [F7+A] 75-31(2.8 g, 0.009 mol)E ¥ Ao 1-(41)olA AHed 543
A RS % Asle] [3}9E 75] 3.8g (48 72%)S AU},
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

SEE46 10-1638073
H-NMR (200MHz, CDCl;): & 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/NS: m/z= 7540 (+1)']

@l 8 ¢ [shehE 1819 &4

(1) [Z7+4 18-119 &4

O R, s, Q g ;
O .8 io/ \Oi O .O °i

[Z=7F4) 1-2]1(5.0 g, 0.011 mol)°ll 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 mLS Y il 95 TCollA] 2447t nHEdle] HE-S-A|
Ak, v 5 5 Y4k HO0 0 MCol S8 & ARAA (n-Hexane : MCO)3he] [F53HA| 18-11& 3.8g(71%)

FEFATE. (n/z=482)

(2) [Z7+4 18-219 &A

- A
)
T (Ho)B <<ii’> 4!'!’ ‘Qii’
s
18-2

1,5-dibromonaphthalene(5.0 g, 0.010 mol)ell (3,5-Diphenylphenyl)boronic acid(3.0 g, 0.011 mol)E& ¥
A 1-(4)ollX AL8H FLe WHo R sty [F3A] 18-2] 3.7g (& 74%)= ¥ AT (n/2z=435.35)

[Z7FA 18-11(5.0 g, 0.011 mol)oﬂ ?7}11] 18-21(4.7 g, 0.011 mol)E ¥ FAd 1-(4A A-&H FLg

o7 FHAste] [33HE 18] 4.6g (& 720)& AT
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]

SEE46] 10-1638073

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

[Z7+A] 18-2](5.0 g, 0.009 mol)ell 9,9-dimethyl-9H-fluoren-2-ylboronic acid(3.0 g, 0.011 mol)E ¥ &
Ao 1-(4) A AHEE e WHo =R At [33HE 104] 4.3g (7& 71%)S L),

H-NMR (200MHz, CDCl;): & 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/MS: m/z=675[ (M+1)]

FAdd 10 ¢ [3EE 122]9] &4

Qo 9 O L 9
T LSOy g
St - g

[Z7+A] 18-11(5.0 g, 0.010 mol)el 5-bromo-7,7-dimethyl-9-phenyl-7H-benzolc]fluorene(3.2 g, 0.008 mol)
5 93 FAd 1-(DolA AHeE FLe WHo R st [33E 122] 3.9g (& 729)& AU}

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/MS: m/z=675[ (M+1)]

() ()
:.8 {ysom B’@ —» .8 ) \_N/
1-3

[Z7FA] 1-31(5.0 g, 0.010 mol)®l 3-bromopyridine(1.9 g, 0.012 mol)E Y FFAd 1-(4)dA 288 A
3k W o2 Al [33E 149] 3.7¢ (55 73%)S At

149

H-NMR (200MHz, CDCl;): & 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]

SEE46 10-1638073

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

st 1 [3}3+E 158]9] 3HA4d

(D [F3HA 158-11¢] &4

[Z7H4 1-2]1(5.0 g, 0.011 mol)oll 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)o] EF 80 mLS YL 95 CollA] 6A1%F mwrsle] WS A AT, &
& yzhate] H0 ¢ MCol =Ed F AP AA(n-Hexane : MCO)3te] [57HA4] 158-118 3.8g(70%) 53}

t}. (m/z=503)

(2) [3}E 15819 A

QLS o — Qf

Qi’; N
SR o Q,

[Z37HA] 158-11(5.0 g, 0.010 mol)oll 4-bromobenzonitrile(1.8 g, 0.010 mol)E ¥ FAd 1-(1)o]A Al&H
Sds g ow dgete] [318E 158] 4.3g (58 720)S AATh. (n/2=604)

H-NMR (200MHz, CDCl;): 6 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/MS: m/z=605[ (M+1)']

el 13 ¢ [3h5hE 161]9] 94

(1) [F71A4 161-0]9] 34

B S TR = G —
4 Br cl

161-0

9-chloroanthracene(5.0 g, 0.024 mol)°l perbromoethene(8.2 g, 0.024 mol) & YW A d 1-(1)o]A Al&=
TAS o R At [FHA 161-0] 7.1g (FF 75%)S AT}, (m/2=396)
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[7HAl 161-1]

FHA 161-119 A

O
£.a

O 0

161-0

| 161-01(5.0 g, 0.013 mol)°ll diphenylamine(2.1 g, 0.013 mol)E il
‘?32 u"éo}oq [Z7+4) 161-1] 4.5g (5

<A 161-2]19] A

@ o
N qgilp cl +-(H0»BA%<::3>
Cﬁ

161-1

<A 161-319] A

(5) [3gE 16119 A

-21(5.0 g, 0.010 mol)ol| [Z7FA] 161-3](2.4 g, 0.010 mo)E ¥
Eﬂfl st ste] [3}etE 161] 4.6g (58

& 72%)& DA}, (m/2=484)

0y
.8 a

161-2

E
F
HN
F
F
161-3

[Z7+#1161-3] 3.8g (& 70%)<

67%)S LAt (m/2=476)

_50_

SEE36 10-1638073

o 1-(DelAM AHEE &Y

(5.0 g, 0.010 mol)°l|l 1,4-phenylenediboronic acid(2.2 g, 0.012 mol)E @ir Ao 1-(4)ql
A AREE st o R sty [FIHAI161-2] 3.6g (& 75%) S LSt (m/z=482)

3,5-difluoroaniline(3.0 g, 0.023 mol)ell 1-bromo-3,5-difluorobenzene(4.5 g, 0.023 mol)E ¥ A4 1-

(Dol A AlgH U3 WHoz A5k At} (m/z=241)

Jof] 1-(1) A A18E =9



[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]

SEE46] 10-1638073

H-NMR (200MHz, CDCl;): & ppm, 1H(7.95/d, 7.87/s, 7.75/d, 7.36/m, 7.35/d, 7.27/m, 7.26/m, 7.17/d)
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)']

Add 1 [3}3HE 166]9) 34

(1) [Z314) 166-1]19) A

161-0 166-1

[F7A] 166-01(5.0 g, 0.013 mol)ell phenyl-boronicacid(2.1 g, 0.013 mol) & ¥l e 1-(4)oA A&
TYT Homéﬂ dste] [53HA 166-1] 3.6g (& 70%)S LATH (m/2=393)

166-1 166-2

[Z7H4] 166-11(5.0 g, 0.013 mol)oll bis(4-tert-butylphenyl)amine(3.7 g, 0.013 mol)E ¥ FA 12-
(DollA 288 T3 oz Hgdste] [FHA1166-2] 5.5 (& 71%)S LA}, (m/2=594)

yal

a g, &

[Z7+A4) 166-21(5.0 g, 0.008 mol)oll bis(4-tert-butylphenyl)amine(2.3 g, 0.008 mol)E ¥ir Ad 12-
(DA AFed 593 oz ste] [33E 166] 4.7 (58 71%)S AT},

166-2

H-NMR (200MHz, CDCl;): & 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)
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[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]

SEE46] 10-1638073

LC/MS: m/2=840[ (M+1)']

el 15 ¢ [3}ehE 168]9] 94

(1) [Z31A) 168-11¢] A

+
s ) — O
168-1
2-fluorobiphenyl-4-amine(5.0 g, 0.027 mol)ol bromobenzene(4.2 g, 0.027 mol)E ¥ Ao 12-(1)A

AreE A Wi o g el [Z7HA 168-1] 5.8¢ (58 82%)S AT}, (m/z=263)

(3) [FxHAl 168-2]<] #A

()
o c

166-1

168-2

[Z7HA] 166-11(5.0 g, 0.013 mol)ell [F7A) 15-11(3.4 g, 0.013 mol)E Yl Ao 12-(1)oA] Aled U
§}%@2 skl [S3HA 168-2] 5@(T%7mﬁzcﬁq(mzm@

(4) [3}3= 16819 34

ﬂ© TEPSTo

@
ps

168

[Z7+A4]) 168-21(5.0 g, 0.009 mol)oll [FXHAl 168-11(2.3 g, 0.009 mol)S YW Al 12-(1)ol M ALg¥ &
g3l oz Asle] [3FE 168] 5.6g (58 77%)S LT},

H-NMR (200MHz, CDCl;): &6 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/z=803[ (M+1)']

AAre 16 ¢ [3t9E 184]9] A4
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[0309] (1) [ 184-119) 34
\/
Si—
. ' o O &
O .O | .O NH
12
184-1
[0310]
[0311] [Z7+4 1-21(5.0 g, 0.011 mol)oll 4-(trimethylsilyl)aniline(2.1 g, 0.011 mol)S ¥ A 12-(1)oA
AHEE Fd Mo R FAdete] [FXHA 184-1] 3.6g (& 63%)= AATH. (n/2=519)
[0312] (2) [F3HA 184-2]¢] A4
\/
Si— \/
OO
O Br, CF;
SS o o £
SRy : Nofr=a)
184-1 O B
184-2
[0313]
[0314] [Z7+A] 184-11(5.0 g, 0.010 mol)ol 1,2,5—tribr0mo—3—(trifluoromethyl)benzene(3 8 g, 0.010 mo)E ¥
Fdd 12-(Dell A AHgH T geR Fdste] [S3HA 184-2] 5.9¢ (& 72%)S AU (m/2z=821)
[0315] (3) [3}3E 18419 A
\/
Si— \/
O .O N cr, (HO)ZB@ S O 8 §:§
CF.
O ) ) |
. OO0
184-2
184 O
[0316]
[0317] [F7+A) 184-2]1(5.0 g, 0.006 mol)ell 1,4-phenylenediboronic acid(1.1 g, 0.007 mol)E ¥ il TAo] 1-(4)9l
A AbgE e oz FHAdste] [81E 184] 3.5g (58 71%)S AUTh.
[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] A 17 ¢ [33HE 18619 /A
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[0321]

[0322]
[0323]

[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]

SEE46] 10-1638073

(1) [F2A 186-119] &4

Q= O
e e — QL
o5

186-1

(74 1-21(5.0 g, 0.011 mol)oll 4-fluoroaniline(1.2 g, 0.011 mol)E Y Ao 12-(1)oA] AL&H T
3 Wb o7 shAsle] [F7HA 186-1] 3.1g (58 60%)S AATt. (m/z=465)

98 Py g

186-1 186-2

1-21(5.0 g, 0.011 mol)ol 1-bromo-2,4-dichlorobenzene(2.5 g, 0.011 mol)E YW Al d 12-(1)0lA]
A4 e oz rgsle] [F7HA] 186-2] 4.8g (58 72%)S AT}, (m/z=610)

(3) [ts+= 1861 &4

Qi 8 Q oy . QAR Q
o0 Q
O

2](5.0 g, 0.008 mol)ell 1,4-phenylenediboronic acid(3.4 g, 0.020 mol)E YWir Ao 1-(4)9]
As W o7 Aste] <31eHE186> 4.0g (8 72%)2 AU},

[Z1HA] 186-
N AgE 5

H-NMR (200MHz, CDCl;): & ppm, 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/MS: m/z=694[ (M+1)]
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[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

SEE46 10-1638073

(D) [F3HA 194-11¢] FA

o (o}
Br
L -
SH cl s
Br
194-1

, 0.026 mol)ell 1-(2-chlorophenyl)ethanone(4.0 g, 0.026 mol)E EiL Ao 1-

2-bromobenzenethiol (5.0 0.
sk W oz Ao [F7HA 194-1]1 5.6g (8 70%)S AUt (m/2=307)

g
(DolA AHgd =43 ¥

(2) [EF31A) 194-2]19) A

30 — O

194-1 194-2

—

A 194-11(5.0 g, 0.016 mol)°l] magnesium bromide(3.5 g, 0.019 mol)E YW Ao 1-(2)o A ALEFH
TUS o R FAdste] [FHA 194-2] 4.6g (5&89%) S LAt (m/2=323)

(3) [F71A) 194-3]19] &4

o — G

1942 194-3

[

F7HA 194-2]1(5.0 g, 0.015 mol)E ol 1-(3)ellA A8 L3 Wioz A3t [F7HA 194-3] 4.3¢
(8

£93%)S ATt (m/2=305)

(4) [Z3A) 194-419) A

af, ... Qf
TP ORI

12 Br
) 1944

1-21(5.0 g, 0.011 mol)ol 2,4-dibromo—6-fluoroaniline(2.9 g, 0.011 mol)E YW Al o] 12-(1)lA]
AHgE sds o g At [FXHA 194-4] 4.9g (558 72%)S AATE. (n/z=623)
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[0345]

[0346]
[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

[0353]

[0354]
[0355]

[0356]

[0357]

[0358]

SEE46] 10-1638073

(5) [E7HA) 194-5]19) A

I S S o S
rols o0

o we ()

[Z7A] 194-41(5.0 g, 0.008 mol)°ll phenylboronic acid(3.4 g, 0.020 mol) & Y Ao 1-(4)NA ALL=
%%i‘?ﬁg Adste] [53HA 194-5] 3.1g (578 63%)<= LA (n/z=617)

Q
O & BN Y;
ey ( ) Y
AFEOL ¥ o

194-5 Q o 194 O

[Z37HA] 194-51(5.0 g, 0.008 mol)ol 4-bromo-9,9-dimethyl-9H-thioxanthene (2.4 g, 0.008 mol)E dail A
o 12-(1)elA ALgE FA3 o dHgete] [315E 194] 4.0g (58 60%)S ATt

H-NMR (200MHz, CDCl;): & 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)']

0.8 Q : @_.Q
oRY; >OQ

[Z7+A] 184-11(5.0 g, 0.010 mol)ol 4-bromobenzonitrile(1.8 g, 0.010 mol)E ¥ i Al 12-(1)ol A A&
7 T3 Wy o7 FAdsle] (39S 216] 4.5g (& 72%)S At (m/z=821)

H-NMR (200MHz, CDCl;): & 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/MS: m/z=621[ (M+1)]
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SEE46 10-1638073

[0359] (1) [F7A 237-119] &4
[0360] 12 237-1
[0361] [Z2+4 1-21(5.0 g, 0.011 mol)ol] 9,9-dimethyl-9H-fluoren—2-amine(2.3 g, 0.0llmol)Z ¥ gAdd 12-

(Dol A AlgH TU3 Wi o g Aste] <F7HA237-1> 4.3g (8 70%) S AAT}. (m/2=563)

[0362] (2) [3h3t= 237]¢] A4

§

~ .
o0 4 04
O Nc/é\cu O .O %}CN

NC

237
[0363]

[0364] [ZZHA] 237-11(5.0 g, 0.009 mol)°] 5-bromoisophthalonitrile(2.3 g, 0.009 mol)E Y¥ir Ao 12-(1)°A]
AMgE A3 o gdste] (3 237] 4.7g (48 75%)S DU} (m/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] LC/MS: m/2=690[ (M+1)']
[0367] e 21 ¢ [steE 248]¢] ¥4
[0368] (1) [E3HA4 248-119) A

\/

o & S Q
< el a gt
spediye] O oG o

248-1

[0369]

[0370] [57tA 184-2]1(5.0 g, 0.006 mol)ell phenylboronicacid(1.1 g, 0.007 mol)E& Y¥il FAdd 1-(4)elA A-&%
T4 WRow st [F7HA 248-1] 3.2 (58 66%)S LA (n/2=818)
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[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

[0381]
[0382]

S=50l 10-1638073
(2) [338+& 248]9 A4

Si— \/

O O NQF, * (Ho»zB O O ,pz_
=9 O Sofavs -
S .

248

[Z7+A) 248-11(5.0 g, 0.006 mol)°l| naphthalen-1-ylboronic acid(21.2 g, 0.007mol)S ¥al Ao 1-(4)9]
A AREE Fdel o g dhAsle] [3SE 248] 3.0g (8 61%)S AU

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/MS: m/z=817[ (M+1)']

1-2 249-1

[Z7A4 1-2](5.0 g, 0.011 mol)oll 4-aminobenzonitrile(1.3 g, 0.011 mol)E YW Ao 12-(1)oA] ALEFH
TUs Yo R FAste] [FHA 249-1]1 3.7g (5F& 72%)S AATE. (m/2=472)

(2) [F3HA 249-2]¢] HA

2492

249-1

[Z7+A] 249-11(5.0 g, 0.010 mol)oll 1,2,5-tribromo-3-fluorobenzene(3.3 g, 0.010 mol)E Y1 A4 12-
(Dol A AFEH FLs Wo g 3hgdste] [FHA| 249-2] 5.4g (57& 74%)S AATh. (n/2=724)
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[0383]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]
[0394]

SEE46 10-1638073

AL
. (HO)ZB@ — O .O

249-3

[F7HA 249-21(5.0 g, 0.007 mol)ell phenylboronicacid(1.4 g, 0.008 mol)E Y FAo| 1-(4)ollA A1&4d
Tt HO]—‘:S-Q— st [57HA 249-3] 3.5g (& 70%) = E%D}.(m/z=721)

Al & 0 ARl &
O N © (HOpB .
RSO Moag
Br 249 QQ

[Z7+A) 249-31(5.0 g, 0.007 mol)°l naphthalen-1-ylboronic acid(2.2 g, 0.008 mol)S ¥ il Ao 1-(4)9]
A AMEE st iR st [ShehE 249] 3.9g (& 720)S AU

H-NMR (200MHz, CDCl;): & 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)']

el 23 ¢ [shehE 266]9] 94

(1) [Z=7HA4 266-119 34

QB8 . .S ;&
MID %!!? |‘!§ IIQI'P %i;::cn

266-1

S 93 FAdo 12-(DelA

(I
-
(@]
e
—
-
(@]
o
0Q
o
=}
=
o
=]
o
—
2
\)
1
[oR
=2
=
— O
=]
o
o
@D
=
N
o
=)
—
—
(¢}
~
N
O)
0
O
O
=
o
3
o
il
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[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]
[0403]

[0404]

[0405]
[0406]

SEE46 10-1638073

Br

O R o, U 8 ~
.O N ~(H°)zB o O .O
) Dyon
266 OQ

(5.0 g, 0.007 mol)ell naphthalen-1-ylboronic acid(2.2 g, 0.008 mol)E YWir Ao 1-(4)9]
A AMEE st iR st [ShehE 266] 3.6g (& T0%)S AU

H-NMR (200MHz, CDCl;): & 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)']

[Z7FA 1-01(5.0 g, 0.016 mol)ell (9,9-dimethyl-9H-fluoren-2-yl)magnesium bromide(11.0 g, 0.037 mol)Z
Qa1 o 1-(2)dA AHEE sds W R At [FXHA 277-1] 9.5g (57885%) = A AT (m/2z=700)

(2) [F3HA) 277-2]19) A4

[Z3A 277-11(5.0 g, 0.007 mol)E el 1-(3)ellA AMEH FLF oz FAste] [T1HA| 277-2] 4.2¢
(—?%90%)2 c}Aq (m/Z 667)
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[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

SEE46] 10-1638073

(3) [E7HA4 277-319 A

Ao 12-(1) oA AFeE 93 =

2d 3t ?{Hﬂ 277-31 3.9g (& 72%)& Oéaiu}.(m/z:684)

(4) [ZFA 277-4]19) A

[Z&7+A) 277-21(5.0 g, 0.007 mol)ol 1,2,5-tribromo-3-fluorobenzene(2.2 g, 0.007 mol)E Y A4 12-
(DollA ALEE 543 shyom tAste] [T7HA] 277-4] 4.2g (58 64%)S AU}, (m/2=936)

B(OH),

[Z&71A) 277-4]1(5.0 g, 0.005 mol)el m-tolylboronic acid(0.9 g, 0.006 mol)E Wil Ao 1-(4)o A AL&F
Y3 Ho]'ld———E Etl]'}‘c‘)]o]'oq §]'6L 277] 3.6g (T?% 74%) < CMI:]—

H-NMR (200MHz, CDCl;): & 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/NS: m/z=960[ (M+1) ]
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[0419]

[0420]
[0421]

[0422]

[0423]

[0424]

[0425]

[0426]
[0427]

[0428]

[0429]
[0430]

[0431]

SEE46] 10-1638073

(1) [E7A) 288-1]19] A

O & . 0O &
4“» Br {Ho)8 — 4!"} Qli”
oS elaa¥! ,

288-1

g, 0.011 mol)°ll 3,5-dibromophenylboronic acid(3.6 g, 0.013 mol)E YL 3o 1-(4)9
A AEE e o Fgste] [F3hA 288-1] 4.7g (& 72%)S AATH. (m/2=590)

Br,
er + (HO)zB@ - O O
F Br

F Br
288-2

1,2,5-tribromo-3-fluorobenzene(5.0 g, 0.015 mol)°l| phenylboronic acid (2.1 g, 0.017 mol)E ¥l FAd
1-(D)oll A AHg¥ Fde WHo g FAste] [F3hA] 288-2] 2.4g (& 73%)S DA (m/2=327)

(3) [=7HA4 288-3]9 34

Q O
S e — c~
o

F Br
288-2 288-3
[F7HA] 25-21(5.0 g, 0.015 mol)oll 4-aminobenzonitrile(1.8 g, 0.015 mol)E ¥ FAd 12-(1)o] A AL&H

FAg o7 dAsle] [F7hA] 288-3] 4.1g (F& 75%)S DA (m/z=364)

[Z7FA] 288-21(5.0 g, 0.008 mol)oll [Z7FA] 288-31(3.1 g, 0.016 mol)S ¥ Al 12-(1D)oA Aled &
Ak oz FdAste] [3EE 283] 6.5 (& 70%) S AATE. (m/2=476)

H-NMR (200MHz, CDCl;): & 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,
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[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]
[0439]

[0440]

[0441]
[0442]

[0443]

[0444]

[0445]

SE509ol 10-1638073
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/NS: m/z=1158[ (M+1) ]

Ao 26 ¢ [3HEHE 31619 A

(1) [F71A4 316-1]19] 34

Q= QL
<ii” Br {H0)B Br ——— 4!"’ 4!‘!’ Br
~ o ~- ~

1-21(5.0 g, 0.011 mol)°l 4-bromophenylboronic acid(2.6 g, 0.013 mol)E i Ao 1-(4)A A}
Ag o g FAdste] [F3A] 316-1] 4.2¢ (& 75%) S IATh. (m/z=511)

Q= O R 5
S0 wod —— QRS
SR

=7+A 316-11(5.0 g, 0.010 mol)oll 4-isopropylaniline(1.4 g, 0.010 mol) & ¥WiL Ao 12-(1)o]A A&
FU3 Wy o g stAste] [F37HA] 316-2] 4.2g (58 75%)S AT}, (m/2=565)

(3) [3ts+= 3161 &4

O R & s O &
SO » ~
SN O

[Z7+A] 316-21(5.0 g, 0.009 mol)el 3-bromodibenzol[b,d]thiophene(2.3 g, 0.009 mol)ES YWiL TAd 12-
(Dol AHER sdg o s gAdste] [sHsE 316] 4.8z (& 72%9)S ATt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.45/d, 8.01/d, 7.98/d, 7.88/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, 6.838/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/NMS: m/z=748[ (M+1) ']
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=555 10-1638073
[0446] (1) [F7HA] 333-11¢] ¢4

- &
0 e =0
|
oo —

Br
Br 333-1
[0447] )
[0448] d-tert-butyl-N-phenylaniline(5.0 g, 0.022 mol)®l naphthalen-1-ylboronic acid(4.5 g, 0.026 mol)& ¥
FHdd 1-(4)oll A AMeE Tt WoR FAdste] [F1HA 333-11 4.7g (& 70%)<S DA}, (m/2=308)
[0449] (2) [E3r4 333-219) A
e -0
o =0 &
T e — O
Br 3331
[0450] ’ %2
[0451] [Z74] 333-11(3.7 g, 0.012 mol)oll 4-tert-butylaniline(1.8 g, 0.012 mol)E ¥ Aol 12-(1)o]A A&
Y3 wHow At [F37HA 333-2] 3.3g (€ 73%)S AUt (m/z=376)
[0452] (3) [57H4 333-319) A
« 50 « =0
Br.
O \O,B(OH)Z Q
+ O — O
C)rsom
333-2
333-3
[0453]
[0454] [Z7HA] 333-2]1(5.0 g, 0.013 mol)ell 3-bromophenylboronic acid(2.6 g, 0.013 mol)E ¥ A 12-(1)A]
AL Bd3 Wylo g shAlsle] [F70A] 333-3] 4.7g (558 73%) S AUt (n/2=496)
[0455] (4) [57HA4 333-419) A4
a R #.' )
e BONO MY,
)
166-1 B(OH)Z
333-3 333-4
[0456]

[0457] [Z2F4) 166-11(5.0 g, 0.013 mol)ell [F7HA] 333-31(7.4 g, 0.015 mol)E Yail FAd 1-(DellA ALgH F
g o g ghAdste] [FHAl 333-4] 7.1g (8 72%)2 AAT. (m/2=765)
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[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

SE53f 10-1638073

(5) [3}3+E 33319 A

éa B - c, m

B(OH)z

3333
3334

[Z7+A) 333-41(5.0 g, 0.007 mol)oll [F7+A] 333-31(4.0 g, 0.008 mol)S YWl A 1-(4)oA A18% A
3 o= FASte] [3}eE 333] 5.6g (8 72%)S LUtt.

H-NMR (200MHz, CDCl;): & ppm, 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/MS: m/z=1106[ (M+1)']

2Ap Al 1

el wE f7] 2 [eE 1]

o

Yol W BE FAE

2

B2 gto] Fr|AATFLAE Azl

IT02 ZEH Fel71¢ $lol CuPcE 80 nm, a-NPDE 30 mmE Autet & [83 + [3}82 B] 692 E3}a)
o] 25 mm, $EEHE 0.1 m/secE AU thE AlgzE 40 nm, LiFE 1 mm, Al% 120 nm9] == Agurae] 4
AASF2AE Az, oW, 7 5o FFEEE CuPe, a-NPD, Algsi 0.1 mm/sec, LiFE 0.01
nm/sec, Al 0.5 nm/secZ 33T},

22k Al 2 WA 15

A7) [8gE 1] B 37 [E 6] 7148 SgEe A8d 2g Agstns a4 AAd 13 A% g
2 2 A6 2 WA 159 fA1 AR RS Az,

Hlae] 18 93 frldgreles Axe 47 AAde] axpgzdda] 2 ddel o) Alzxd sigtE il o
oz &g T2 FAZ2 @o| ALSHI v [SFE AI(ADNE ARESE A8 AlQsta sdstA AZsksl
o}

A} A Ao

2 g w2 {7 $F [3FEE 158]8 3T 3 EF EHE ARE Sto] FUAALGFLAE Azt
S

IT02 zZEHE 217]% Yol CuPcE 80 nm, a-NPDE 30 mnE A 93t & [3}3E A [3}3E 158] 6% =3}

)
3ted 25 nm, E2EE 0.1 m/secE AH3 tFSAlgsE 40 nm, LiFS 1 nm, AlS 120 nm«] AR Audte] F7]
AALS S APt oju), zZ EAo ZF2A&w:= (CuPe, a-NPD, Algz®= 0.1 nm/sec, LiFE 0.01

nm/sec, Al& 0.5 nm/secE 3},

22b AAAld 17 WA 35
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[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

[0481]

71 [8hgh= 1581 Al 8h7] [3 2] 71A4e setas

o2 & AN 17 WA 359 f71AAR GRS AxsA,

SES36] 10-1638073

Ao)sta= 2z Ao 167 EAs W

Hae] 28 9% flRPTel o s aabe 7] AAdY AdTzeld B oud] o) Axd SFE oA 2
MHOR Y RHE BAR wol ASHY Ut [SFE BIE AEF e An A AxsRor
A7) (8342 A, [ Blo T2 obdls 2tk

(3% Al (3% B]

o, 47 &x ANl 1 WA 353 & Aplmel 1, 200 wek ARE fAARGRA) S4S MwG A

11 % [% 2] YeErddtt.

[ 1]
Ex = TSTEV) b= EXti=A-, (CEX, y))
HOST (1000 cd/m’) (cd/m’) (cd/A)

AXFAAIG 1 siet=El 51 745 6.1 (0.13, 0.11)
AXFAAIG 2 siet=E12 5.3 722 6.1 (0.13, 0.13)
AXFAAIG] 3 stet=29 51 751 6.4 (0.14, 0.12)
AXFAAO] 4 s E36 55 711 6.1 (0.14, 0.13)
AXFAAIG 5 2 E52 53 774 6.5 (0.14, 0.11)
AXFAAIO] 6 skt E65 51 811 6.5 (0.13, 0.11)
A XA 7 st 275 55 800 6.1 (0.15, 0.11)
AXFAAIO] 8 s =18 53 788 6.7 (0.15, 0.11)
AXAAIG 9 | sletE104 54 744 6.6 (0.14, 0.11)
AXAAIO10 | 3tetE122 51 735 6.1 (0.15, 0.11)
AXHAAIO1L | 3tehE149 51 721 6.4 (0.14, 0.13)
AXAAO12 | 3telE150 5.3 801 6.5 (0.13, 0.12)
AR A13 | FEHE151 5.5 800 6.2 (0.15, 0.13)
AXHAAI014 | 3tEHE152 5.2 768 6.5 (0.15, 0.12)
AR A15 | 3etE153 54 744 6.2 (0.14, 0.13)
AXHH[I0 1 zhetEA 6.5 557 4.0 (0.14, 0.13)
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[0482]

[0483]

[0484]

[0485]

[0486]

[% 2]
B TSHLV) Ere Ll ERACR=2 (CIE(x, y))
HOST (1000 cd/m’) (cd/m’) (cd/A)

AXAAG16 | 3FRHE158 51 745 6.1 (0.13,0.12)
AXFAAO17 | 3FerEL61 53 722 6.1 (0.13,0.12)
AKAAIO18 | 3}eHE166 51 751 6.4 (0.13, 0.14)
AXAAIO19 | 3}eHE168 55 711 6.1 (0.13, 0.11)
AXHAAIG120 | 3fet2184 5.1 774 6.5 (0.14, 0.11)
AXFAA|O21 | 3}8HE186 53 811 6.5 (0.13, 0.12)
AXIAA|O22 | 3}eHE194 51 800 6.1 (0.15, 0.13)
AXFAA|O23 | 3}eHE216 55 788 6.7 (0.15, 0.13)
AXIAA|O24 | 3}eHE237 51 744 6.6 (0.14, 0.13)
AXHAA|O25 | 3tehE248 53 735 6.1 (0.15, 0.11)
AXAAIG26 | 3}eHE249 51 711 6.5 (0.14, 0.12)
AXIAA|O27 | 3}eHE266 55 775 6.1 (0.14, 0.13)
AXPAA|O28 | 3HetE277 53 700 6.7 (0.13,0.11)
AXHAIAIO29 | 3}ehE288 51 711 6.6 (0.13,0.12)
AXHAAIO30 | 3tetE316 55 775 6.1 (0.13, 0.11)
AXHAAIG3L | 3tehE333 51 713 6.5 (0.13, 0.10)
AXAAO32 | 3eHE334 53 757 6.0 (0.14, 0.13)
AKFAA|O28 | 3}eHE335 51 745 6.1 (0.14, 0.11)
AXFAA|O29 | 3}8HE336 51 722 6.1 (0.15, 0.13)
AKFAA|O30 | 3FeHE337 6.5 751 6.4 (0.15, 0.13)
AKFAA|O31 | 3}eHE338 51 711 6.1 (0.14, 0.11)
AXFAA|O32 | 3}eHE339 53 774 6.5 (0.15, 0.12)
AKFAA|O33 | 3}eHE340 51 811 6.5 (0.13, 0.12)
AXIAA|O34 | 3}eHE341 55 800 6.1 (0.14, 0.11)
AXHAA|O35 | 3tehE342 51 788 6.7 (0.14, 0.12)
AXHH| 0 2 SletEB 6.5 557 40 (0.14, 0.13)

[F&xde 3 H3das 54

FEF A (7)BA7) L 25%25 mt / FERWEE L 2x2 m)E VL 54

o T AFE 1 mA/my FeA7IY SFEe] Y Hm(cd/m), TEALN), TF

(% 1] 2 [F 2]o] JEAT.

471 AAlel 1 WA 359k Bl ] 22 [% 1], [# 2]y Ax25E, 2 Iy

FFPLFAE(FLE A, IFFE BE *}%Z‘L AR A el 7hsstkal, FAldl

IR, BARA, TaEY l 22 g 29 Sl {88 AHeE F des o
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