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3.9g(70%) 55

e}

=

ted [30A 1-1]

AICl3

[¢)

CNBr
chrysene(5.0 g, 0.022 mol)ell cyanic bromide(2.3 g, 0.044 mol), aluminum trichloride(3.2 g, 0.0024 mol)

DMF 110 mLE Y3l 100 CelA 6417+

A A (n-Hexane :MC)

[0115]
[0116]
[0117]
[0118]
[0119]



[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

1-1

[Z74 1-11(5.0 g, 0.020 mol), methyl magnesium iodide(4.0 g, 0.02 4mol)e] THF 100 mLE 4

A 5AIZE ksl WEEAIZITH. WHEFE 5 H0:MCol S

1-2

6.7g (90%) 53t (m/z =270)

(3) Az 3 @ [F3F

1-

(4) Az 4 ¢ [F3F

A 1-319] T4

%

¢

1-3

S A AA (n-HEXANE :

ZIHES 10-2015-0115227

MO)EH [F

[Z7+4 1-31(5.0 g, 0.020 mol)oll N-bromosuccinimide(3.6 g, 0.020 mol)el] DMF 100 mLES YL 20 TCollA 84

oagbste] wEgAIZITh vhE TR F HO

1-41& 3.2g(48%) 55

[¢)

FoAT). (m/2z=331)

SHA = A2

_38_
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

ZIHES 10-2015-0115227

(5) Azxd 5 : [T 1-519 &A

S A2

1-5

[Z7FA 1-4]1(5.0 g, 0.015 mol)ol Pd(dba), (0.7 g, 0.0008 mol), potassium-acetate(4.2 g, 0.030 mol)el
DMF 100 mLE YL 120 TCollA 8AIF wuksto] RESAIZ T, Hhg T35 = WZbste] H0 @ ofHEAMER Fi
g 3 APAA (n-HEXANE : MC)&}e] [F7HA] 1-5]1% 3.1g (60%)F53FA . (m/2=347)

ON

(6) Azdl 6 : [FHA 1-61¢] 34

OQ Br . (HO)2BOB(OH)2 —_— 80 O B(OH),

15 16

[Z7+4 1-51(5.0 g, 0.014 mol)el|l 1,4-phenylenediboronic acid(2.8 g, 0.017 mol), Pd(pph3)4(0.8 g, 0.0007
mol), potassium carbonate(3.9 g, 0.028 mol)ol] THF 100 mLE ¥ 65 TolA 18A17F nHbkahe] uk-A]F T},

WS F3 5 Wzksle] H0 o MCol SEe & APAA(n-Hexane:MCO)3le] [F7HA] 1-61S 3.9g(72%) 5538+
t}. (m/z=388)

el 10 (39 619 94

(D) [F2A4 6-1]19] &4

D, D
D D
() B _p ()
L) »; 0
O Br +  HN D E——— OO NH
W, s W
6-1

15

[Z=7F4) 1-5]1(5.0 g, 0.014 mol)ol aniline(1.7 g, 0.017 mol), Pd(dba),(0.6 g, 0.0007 mol), sodium-tert-—
butoxide(2.7 g, 0.028 mol)oll EF<l 100 mLE Yl 95 TolA 4A17F wwtsle] Wh-SAIATH, WS 28 5 4
Z}ate] H,0 @ MCOl F82] % A A A (n-Hexane :MC)3te] [F3HA] 6-112 3.8g(75%) 55 3FA tF. (m/2=364)
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[0138] (2) [&1A 6-2]9 34
D D D, D
Br
0 D D cl F 0 ° °
Be! é T — KO g
@ . =
W, :

W) , o
[0139] . ’
[0140] [57+4 6-11(5.0 g, 0.014 mol)ell 2,5-dibromo—-1-chloro-3-fluorobenzene (4.0 g, 0.014 mol)E YW1 A<

1-(Doll A ArgE FL3 oz sA3te] [F3H] 6-2] 5.8g (558 72%)& AU (m/2=571)

[0141] (3) (3= 619 &A

[0142]
[0143] 2 Yu Alxd A-(6)oA AL&H
[0144] H-NMR (200MHz, CDCls): & oppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.23/s, 7.22/s,
6.91/s) 2H(7.75/d, 1.98/s)
[0145] LC/MS: m/z=621[ (M+1)']
[0146] el 2 ¢ [83E 8] 4
[0147] (D [F3HA 8-11¢9] 34
S - S
W, Y
[0148] &
[0149] 9,9-dimethyl-9H-thioxanthene(5.0 g, 0.022 mol)oll N-bromosuccinimide (4.0 g, 0.022 mol)E Y Az

A-(4)oll M AFg¥l U3 o g dAse] [F7HA] 8-1]1 5.0g (& 75%)% AUt (m/2=305)
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

ZIHES 10-2015-0115227

=z
T
+
w
=z
o
w

6-1 81

[Z7rA4) 6-11(5.0 g, 0.009 mol)ell [Z%FA] 8-1](2.7 g, 0.009 mol)Z Y A4 1-(1olA] ALEH U3+
WAooz FAsle] [3EE 8] 3.9g (& 72%)S AAUL).

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.69/d, 7.34/m,
7.11/m, 7.10/d, 6.91/s, 6.86/m, 6.46/d, 6.25/s) 2H(7.75/d, 1.98/s, 1.72/s)

LC/MS: m/z=606[ (M+1)']

dAdd 3 0 [ E 15619 FA

(1) [ZF2A 156-119 34

CN
' Br .
OO . HZN@—CN - - NH

156-1

[Z7A 1-51(5.0 g, 0.014 mol)ell 4-aminobenzonitrile(1.7 g, 0.014 mol)E Yir Ao 1-(1)oA A+gH
93 oz dAsle] [F3A4 156-11 4.0g (58 75%)S DA}, (n/2z=384)

(2) (3= 15619 A4

CN CN

00 o RE
SR 455

156-1

[Z7HAl 156-11(5.0 g, 0.013 mol)ell 1-bromothianthrene(3.8 g, 0.013 mol) & Wil FAd 1-(1)dllA A-&H
A o st (8 156] 5.6g (& 72%)= AU

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 6.91/s, 6.87/m,
6.57/d, 6.17/d) 2H(7.75/d, 7.39/d, 7.21/d, 6.99/m, 6.81/d, 1.98/s)

LC/NS: m/z=599[ (M+1)']
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[0164] Fdel 4 ¢ [S5HE 15419 A4
[0165] (1) [Z7HA] 154-119] 34
CN

156-1
154-1
[0166]
[0167] [ZZFA] 156-11(5.0 g, 0.013 mol)oll 4-bromo—2-chloro-1-fluorobenzene(2.7 g, 0.013 mol)E ¥ FAld 1-
(DollA AHgd sd3t oz st [F7HA1154-1] 4.7g (& 71%) S BATh. (m/2=513)
[0168] (2) [33E 15419 &4
CN
s58% g
Koo - O o @
5 Qe ol e R
F celase
154-1 s
[0169]
[0170] [Z%FA 154-11(5.0 g, 0.010 mol)°l naphthalen-1-ylboronic acid(1.7 g, 0.010 mol)E ¥ #A|ZF| A-(6)°l
A AHEE Y o R st [E3= 154] 4.2g (FF 70%) = AT
[0171] H-NMR (200MHz, CDCls):& ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.88/m,
7.82/m, 7.74/m, 7.61/m, 7.05/d, 6.91/s, 6.87/s, 6.57/d) 2H(7.75/d, 7.55/m, 7.39/d, 6.81/d, 1.98/s)
[0172] LC/MS: m/z=605[ (M+1)']
[0173] el 5 0 [E5= 10419 34
[0174] (1) [E7HA 104-119) &4
c, F
; 0O ue
” “wone_) W
2
. O
104-1
[0175]
[0176] 1,5-dibromo—2-chloro-3-fluorobenzene(5.0 g, 0.017 mol)ell naphthalen-1-ylboronic acid(3.4 g, 0.020 mo
DE ¥x Axd A-B)A Agd 93 WPos gAdste] [FHA 104-1] 4.02 (& 7002 I

t}. (m/z=335)
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[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

ZIHES 10-2015-0115227
(2) [FA 104-2]19] A4

Cl F

o) o f
+
) o O~

104-1 104-2 Q

[Z%FA 104-11(5.0 g, 0.015 mol)oll phenyl-boronic acid(2.2 g, 0.018 mol)E ¥l A|ZFd] A-(6)o]4] At&H
93 oz dAsle] [F0A4 104-2] 3.7g (58 75%)S DA}, (n/2z=332)

[Z214 156-11(5.0 g, 0.013 mol)el [%ﬂiﬂ 104-2]1(4.3 g, 0.013 mo1)E Y1 Ao 1-(DolA A1eE B
sk W o2 At [SFE 104] 5.9¢ (& 67%)S AT}

H-NMR (200MHz, CDClz): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.88/m,

7.82/m, 7.74/m, 7.61/m, 7.41/m, 7.23/s, 7.22/s, 6.91/s) 2H(7.75/d, 7.55/m, 7.51/m, 7.39/d, 7.08/d,
6.81/d, 1.98/s)

LC/NS: m/z=681[ (M+1)']

el 6 0 [3HHE 661 94

(1) [F2A 66-119) A4

e 0 Q
@ cowl) — v
1-5 66-1

[Z2A 1-51(5.0 g, 0.014 mol)ell 4-tert-butylaniline(2.1 g, 0.014 mol)E YL Ao 1-(1)oA AtgH
U3 o R FAst [FHA 66-1]1 4.4g (& 75%) S ATt (m/z=415)
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[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

ZIHES 10-2015-0115227

c,. F .0
0, O 8 "
& .
{ )—m o O
* W
W, oa )
w O

6-11(5.0 g, 0.012 mol)dll [Z7HAl 104-2]1(4.0 g, 0.012 mol)E 93 FAdd 1-(1)olA A1¢d 59
ﬂo*tﬁ 2 A5l [33HE 66] 6.1g (58 71%)S AT},
H-NMR (200MHz, CDCls;): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.88/m, 7.82/m,

7.61/m, 7.41/m, 7.23/s, 7.22/s, 6.91/s) 2H(7.75/d, 7.55/m, 7.51/m, 7.08/d, 7.01/d, 6.55/d, 1.98/s)
3H(1.35/s)

ot @
)
é

LC/MS: m/z=712[ (W+1) ']

b

el 7 ¢ [39E 5119 &4

(D) [F2A 51-11¢] &4

o d . N
OO NH + Br@m - 4@
' cl

66-1

[Z7+4 66-11(5.0 g, 0.012 mol)ell 2-bromo-1,5-dichloro-3-fl uorobenzene (2.9 g, 0.012 mol)E ¥ A
o 1-(Dell A AMHEH Tds ez §dste] [F7HA] 51-1] 4.9g (& 70%)S AT (m/2=578)

(2) [3hsh= 5119 A4

iy oa
Q (Ho)zB@ O N F
5 Q &
: Sefals
51-1
s O

[Z74 51-11(5.0 g, 0.009 mol)ol phenyl-boronic acid(2.6 g, 0.022 mol) & @il #AZFd A-(6)oA Al&F
Tdgk oz 3hgdste] [8hsHE 51] 4.3g (& 72%) S AT

H-NMR (200MHz, CDCls): & oppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.83/m, 7.82/m, 7.74/m, 7.23/s, 7.22/s,
6.91/s) 2H(7.75/d, 7.52/d, 7.41/m, 7.08/d, 7.01/d, 6.55/d, 1.98/s) 3H(1.35/s) 4H(7.51/m)
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

ZIHES 10-2015-0115227

LC/NS: m/z=662[ (M+1)']

b

1\6](4

8 ¢ [

& 7919 34
(1) [F2A4 79-119) A

5 :
80 . AV —

1-5
9-1

[Z%FA 1-5](5.0 g, 0.014 mol)°ll biphenyl-4-amine(2.4 g, 0.014 mol)E Wil A d 1-(1D)olA AFEH
g Wy o R ghste] [FT7HA 79-1] 4.6g (& 75%)& LA (m/z=435)

2

of
°

(2) [3A 79-21¢] 34

R, |

o Lo oXe;

() 9

& g a e

) () QC'
cl

7941

[+ 79-11(5.0 g, 0.011 mol)ell 2-bromo-1,4-dichloro-3-fluorobenzene (2.7 g, 0.011 mol)E ¥ A
o 1-(DelA AMEE F9F WHoR st (3= 79] 4.7g (& 7195 AUtk (n/2=598)

(3) [3hsh= 7919 A

@ o — :3

[Z%EA) 79-2]1(5.0 g, 0.008 mol)ol naphthalen—-1-ylboronic acid(3.4 g, 0.020 mol)E Wil A Zd A-(6)A
o

Aok ez st [3Fh= 79] 4.6g (78 73%)& AU
H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.41/m, 7.04/s,

6.91/s, 6.83/s) 2H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.75/d, 7.61/m, 7.54/d, 7.52/d, 7.51/m, 6.69/d,
1.98/s) 4H(7.55/m)

LC/MS: m/z=782[ (M+1) ']
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

ZIHES 10-2015-0115227

el 9 ¢ [3EE 8619 A

(D) [F3A 86-11¢] &4

DR o Y
i — y
QO NH + Br cl Q QCN
O v
86-1

79-1
[Z74 79-11(5.0 g, 0.011 mol) 5—brom0—2—chlorobenzonitrile(2 4 g, 0.011 mol)E Y gAd 1-(1)l
A AR TS o m 3PSt [F1HA 86-1] 4.5g (& 71%)S AUt (m/z=571)

86-11(5.0 g, 0.009 mol)ell naphthalen-1-ylboronic acid(1.9 g, 0.011 mol)E ¥aiL Az A-(6)°lA
AHgE Fde W o R st [SIEHE 86] 4.2¢ (& 70%)S AUT).

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.88/m,

7.82/m, 7.74/m, 7.72/d, 7.61/m, 7.41/m, 6.97/d, 6.91/s, 6.78/s) 2H(7.75/d, 7.55/m, 7.54/d, 7.52/d,
7.51/m, 6.69/d, 1.98/s)

LC/NS: m/z=663[ (M+1)']

(Y F

e RO

7w RO
1-5 3-1

[Z%tA4 1-5](5.0 g, 0.014 mol)°l biphenyl-4-amine(2.4 g, 0.014 mol)E Yil A4 1-(DolA AHeH 5
g o FAete] [F7HA] 3-1] 4.6g (58 75%)S AATH. (m/z=435)
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[0228] (2) [F3HA 3219 34
F F
Po N Y2 PoglRe.
QO NH * cl QO N
O " 5
31 Cl
[0229] 32
[0230] [Z7A) 5.0 g, 0.011 mol)ell 1-bromo-2,4-dichlorobenzene(2.6 g, 0.011 mol)E 2L FAdd 1-(1)olA

3-11(
A AR e At [T 3-2] 4.1g (7E 720 AU (m/2=522)

[0231] (3) [3E 319 4
EF F
80 N + (HO)ZBQ —— 'O Nj
s Bka® = O
e 9
' O
[0232]
[0233] [Z%tA 3-2]1(5.0 g, 0.010 mo )Oﬂ 1-bromonaphthalene(2.9 g, 0.024 mol)E Yil A|Zd A-(6)oA AFEH &
A3t o R FAdte [3F=E 3] 4.4 (& 730)S UL

[0234] H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.50/d, 7.45/s,

6.91/s, 6.75/d) 2H(7.75/d, 7.52/d, 7.41/m, 7.08/d, 6.99/d, 6.61/d, 1.98/s) 4H(7.51/m)

[0235] LC/MS: m/21=606[ (M+1) ']
[0236] el 11 [35HE 122]9] 344
[0237] (1) [Z7HA) 122-119] A
Cl
cl Qol
HZNOCN + QC' — F HNOCN
F Br
122-1

[0238]
[0239] 4-aminobenzonitrile(2.0 g, 0.017 mol)°ll 2-bromo-1,5-dichloro-3- fluorobenzene(4 1 g, 0.017 mol) & ¥

Fded 1-(DelA AF8E Tds WHo =z FAste] [FHA 122-1] 3.4g (578& 72%)S A} (n/z= 281)
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[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]
[0248]

[0249]

[0250]

[0251]

ZIHES 10-2015-0115227

(2) [F2A 122-2]9] 94

o 0

QC' + @B(OH)Z - . O O
F HNOCN @
FHN CN

122-1
122-2

[Z7HA 122-11(5.0 g, 0.018 mol)oll 1-bromonaphthalene(2.6 g, 0.021 mol) & ¥l A|ZFd] A-(6)o]4] At&H
93 oz sty [F0A4 122-2] 5.0g (K& 77%)S DA}, (n/2z=364)

(3) [Z7HA 122-3]19] A

e . )
SR v p—
Br

[Z7FA] 1-51(5.0 g, 0.014 mol)°ll 3,5-dibromophenylboronic acid(4.8 g, 0.017 mol)E gL #A|Z A-(6)cl
A AbeE FAd W o Bdste] [F7hA122-3> 5.0g (48 71%)S AT, (n/2=502)

(4) [3gE 12219 34

O Br F HNOCN

122-2

FHA 122-31(5.0 g, 0.010 mol)oll [F7FAl 122-2](7.2 g, 0.020 mol)E& ¥ Ao 1-(1)olA 2188
gk o st [3EE 122] 7.7g (& 72%)S AU

—

H-NMR (200MHz, CDCls;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 5.73/s)

2H(7.84/d, 7.82/d, 7.75/d, 7.39/d, 7.23/s, 7.22/s, 7.20/d, 7.08/d, 6.63/d, 6.25/s, 1.98/s) 3H(7.41/m,
6.81/m) 4J(7.52/d) 6H(7.51/m)

LC/NS: m/2=1070[ Oi+1) ]

gdd 12 ¢ [3EHE 11919 ¥4
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[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

ZIHES 10-2015-0115227

(1) [FA 119-1]19] 34

cl
cl
H R ——
ZNO * F
HN

119-1

aniline(2.0 g, 0.022 mol)el 2-bromo-1,5-dichloro-3-fluorobenzene (5.3 g, 0.022mol)S YiL A|ZFd A-
(Dol AMgE Bde Wyor gadste] [F7hA] 119-1] 4.1g (58 7292 LAt (m/2=256)

(2) [F3A 119-2]9] 44

c' o,
cl . <C::>F—B<OH>2
F — 50
W)
F

119-1 1192

[Z%FA 119-11(5.0 g, 0.020 mol)oll phenyl-boronic acid(2.4 g, 0.024 mol)E B A|ZFd] A-(6)o]4] AL&H
sdgk oz gt [S7HAl 119-2] 4.9¢ (578 72%) S DATF. (n/2=339)

(3) [3+E 11919 A

'O Br O

o

= g W
119-3 - HN@

119-2

[S3EA 119-31(5.0 g, 0.010 mol)ell [F7HA] 119-21(6.8 g, 0.020 moD)E ¥ Fgd 1-(DlA AHEE T4
gk o sty [SHHE 119] 7.7g (& 75%)S A9Ath.

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 5.74/s)

2H(7.75/d, 7.23/s, 7.22/s, 6.81/m, 6.25/s, 1.98/s) 4H(7.52/d, 7.41/m, 7.20/m, 7.08/d, 6.63/d)
8H(7.51/m)

LC/MS: m/z=1020[ (+1) T

gdd 13 ¢ [3EHE 12019 4
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[0264]

[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

ZIHES 10-2015-0115227
(1) [FxA 120-119 34

Cl
Cl

Cl

cl
H,oN + —
2 _4<:::> NC
HN

NC Br

1201

aniline(2.0 g, 0.022 mol)ol 2—bromo—3,5—dichlorobenzonitri e(5.5 g, 0.022 mol)E ¥ A|Zd A-(1)o]A]
AHgE sdek oz sty [FXHAl 120-1] 4.2g (78 72%)S DA}, (n/2=263)

(2) [3A 120-2]19] 343

: Q
cl . OB(OH)z
Moo - 00
HN

NC

HN
120-1 120-2
[Z74 120-11(5.0 g, 0.019 mol)ell phenyl-boronic acid(2.7 g, 0.022 mol)E @il #A|ZFd A-(6)o A Al&H

93 v o g FAste] [F7H4) 120-2] 4.9g (5 74%)S LATF. (n/2=346)

(3) [3hsh= 12019 A

O
slsliele

QQ OB' Y
@ RO =Y,
Br NG
NC
D ) 9
120-2
)

[Z7HA] 122-31(5.0 g, 0.010 mol)oll [E%HA] 120-2]1(6.9 g, 0.020 mol)E 21 Ao 1-(1)A A8d =
g Wb oz FAEke] [3EE 120] 7.4g (& 72%)L AT}

p=4 I z

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 5.73/s)

2H(7.75/d, 7.73/s, 7.44/s, 6.81/m, 6.25/s, 1.98/s) 4H(7.52/d, 7.41/m, 7.20/m, 7.08/d, 6.63/d)
8H(7.51/m )

LC/NS: m/z=1034[ (+1) ']

A 14 ¢ [3E 12119 §A4
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[0276] (1) [F3HA 121-1]19] A

Cl

N

cl
+ (HO)ZBOCN

-
s ‘

e
)

121-1

[0277]
[0278] [Z7FA) 119-11(5.0 g, 0.020 mol)oll 4-cyanophenylboronic acid(3.5 g, 0.024 mol)E il Az A-(6)°lA]
AHgE BUs wh o dgste] [F74A|121-1] 4.6 g (58 72%)S AU, (n/2=322)

[0279] (2) [F20A 121-2]19) 34

c 0 OO

- —

" o o
o) :
i)
1211 1212

[0280]

[0281] [57H4) 121-11(5.0 g, 0.016 mol)°l naphthalen-1-ylboronic acid(3.3 g, 0.019 mol)Z YWiL Az A-(6)9
A AEE Fde o skl [$1HA1121-2] 5.1g (& 74%9)S AT (m/z=427)

[0282] (3) [3}HE 12119 ¥HA

121-2

[0283]

[0284] [Z214 122-31(5.0 g, 0.010 mol)ell [%ﬂiﬂ 121-2](8.5 g, 0.020 mo)E Y3l e 1-(DelA A1-8H Y
3 W o2 gt [ 121] 8.3g (48 71%9)S A},

[0285] H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 5.73/s)
2H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.75/d, 7.61/m, 7.23/s, 7.22/s, 6.81/m, 6.25/s, 1.98/s) 4H(7.84/d,
7.82/d, 7.55/m, 7.20/m, 6.63/d)

[0286] LC/MS: m/z=1170[ 1) ]

[0287] gdd 15 ¢ [3eHE 12919 A

_46_



ZIHES 10-2015-0115227

[0288] (1) [F3HA 129-119) &4

I e S R g
+

129-1
15
[0289]
[0290] [Z7+4 1-51(5.0 g, 0.014 mol)ol 4-bromophenylboronic acid(3.4 g, 0.017 mol)E @il A|Zd A-(6)oA A}
|58 U3 P or FAste] [FHA 129-1] 4.3g (& 72%)S DAL}, (n/2z=423)
[0291] (2) [ZF7A 129-219] A4
QQ O o . HZNOCN - '. O 3
129-1

1292

[0292]

[0293] [Z7FA] 129-11(5.0 g, 0.012 mol)ell 4—aminobenzonitrile(1 4 g, 0.012 mol)E ¥x gAd 1-(1)o A AFEH
FU3 o g ghAEte] [F7HA] 129-2] 4.0g (558 72%)= LAY (m/z=460)

[0294] (3) [F3HA 129-319) &4

Q o — 'QO

129-2
CN
129-3
[0295]
[0296] [ZZFA] 129-2]1(5.0 g, 0.010 mol)ell 4—br0mo—2—chloro—1—fluorobenzene (2.1 g, 0.010 mol)E ¥ FA
1-(D)ol A AFEE Fde o FAgste] [T7HA 129-3] 4.1g (57& 70%) S BATH (m/2=589)
[0297] (4) (3= 12919 A
, o o
129-3
[0298]
[0299] [Z7H4) 129-31(5.0 g, 0.008 mol)°| naphthalen-1-ylboronic acid(1.7 g, 0.010 mol)Z Y¥iL Az A-(6)9

A oAgd 99 wyoew skl [33HE 129] 3.7g (58 67%)S AUt
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[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]
[0308]

[0309]

[0310]
[0311]

[0312]

ZIHES 10-2015-0115227

H-NMR (200MHz, CDCl3): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.93/d,

7.88/m, 7.82/m, 7.74/m, 7.61/m, 7.05/d, 6.87/s, 6.57/d) 2H(7.75/d, 7.55/m, 7.54/d, 7.39/d, 6.81/d,
6.69/d, 1.98/s)

LC/NS: m/z=681[ (M+1)']

A 16 ¢ [3FEE 13919 FA

(1) [FA 139-1]19] A4

030 + %}%Q

: U
CN

139-1
129-2

[Z%FA 129-21(5.0 g, 0.010 mol)oll 1,5-dichloro-3-fluoro-2-iodobenzene (2.9 g, 0.010 mol) & ¥ i 343
o 1-(DellA AMEE F93 oz st [T 139-1] 4.4g (& 70%)= LAt (n/2=623)

(2) [3A 139-2]19] 343

Cl

F =0
é& g o9

139-1
139-2

[Z74 139-11(5.0 g, 0.010 mol)ell 4-bromo-2-chloro-1- fluorobenzene (2.1 g, 0.010 mol)E ¥ 3HA
1-(DollA AFgE sdst oz st [T 139-2] 4.1g (& 70%)S AU (m/z=589)

(3) [3gE 13919 ¥4
&,
O QQ

A aY,

) aNias
(A v . )

(2 Q 2 tavYa sy
w o W, Q

139-2 cN

139

[Z%FA 139-2]1(5.0 g, 0.008 mol)ol phenyl—boronic acid(1.2 g, 0.010 mol)E ¥ A|ZFd A-(6)o]A] A+&H
TAg Ho R sty [ 139] 4.7 (58 719 S ATH.
H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.93/s,

7.88/m, 7.82/m, 7.74/m, 7.61/m, 7.41/m, 7.23/s, 7.22/s) 2H(7.75/d, 7.55/m, 7.54/d, 7.51/m, 7.39/d,
7.08/d, 6.81/d, 6.69/d, 1.98/s)
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[0313]

[0314]

[0315]

[0316]
[0317]

[0318]

[0319]
[0320]

[0321]

[0322]
[0323]

ZIHES 10-2015-0115227

LC/MS: m/z=757[ (M+1)']

gdel 17 ¢ [E3tE 15019 #43

(1) [Z7HA 150-0]19] A

S Y
Dy o
(2 b

1-3 150-0

[ZxFA4 1-31(5.0 g, 0.020 mol), N- bromosu001n1m1de(7 2 g, 0.040 mol)oll DMF 100 mLE ¥aL 20 TCollA] 84
b wtslo] WA Y. RS TR T H0 - oMAEANNER FEE & A A (n-Hexane : MC)3FA [F7HA
0

150-01& 2.5g(30%) =534t} (m/2=412)

(2) [&3A 150-119] 343

S o &
& .

150-0 150-1

[Z7+4 150-01(5.0 g, 0.012 mol)el Pd(dba).(0.6 g, 0.0006 mol), potassium-acetate(3.5 g, 0.024 mol)ell
DMF 100 mLE Y3l 120 TelA 8AIZE nREste] HEEAIATE, w8 T8 & W45l H0 @ oM ELE=R ZF

o

2 & AHAA (n-HEXANE : MC)3te] [F3HA] 150-1]15 2.6g (51%)F53k3ith. (n/z=426)

(3) [&3A 150-2]19] 343

\ /
Si—
| F
/
- Cl >
WO - iy
Br
Cl
Br
150-2

4-(trimethylsilyl)aniline(3.0 g, 0.018 mol)o] 5-bromo-1-chloro-3-fluoro-2-iodobenzene(6.0 g, 0.018
moDE ¥ FAd 1-(DelA AHEE 593 Woz FAst [FA 150-2] 4.8¢ (& 72%0)& LAt
(m/z=372)
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[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

ZIHES 10-2015-0115227

(4) [ZF2A 150-319] 34

\/ -
QS_ @
HN * "
" Q

0),B

150-3

|

Cl
150-2

[Z%FA 150-21(5.0 g, 0.013 mol)ol naphthalen-1-ylboronic acid(2.8 g, 0.015 mol)E ¥ #A|ZFo| A-(6)°l
Al AMEE FUe We R fgdete] [F3hAl 150-3] 3.9g (& 72%)S ATt (m/z=420)

(5) [FxFA 150-419] 344

\ /
/o \ /
Si Si—

+ (HO)ZB@ . HN,  F

150-3 150-4

SQe!

Cl

[Z%FA 150-31(5.0 g, 0.012 mol)oll phenyl-boronic acid(1.7 g, 0.014 mol)E B A|ZFd] A-(6)o]4] At&H
Eog Wi o st [F7hA 150-4] 4.1g (& 75%)S AT (n/z=461)

il

(6) [3hsh= 15019 A

\/

oo &
B'
e

150-4

[Z%HA 150-11(5.0 g, 0.012 mol)ell [F3HA]l 150-41(10.9 g, 0.024 mol)E ¥ FAd 1-(DolA AHed &
Ak o s gAstel [hE 150] 8.7g (& 61%)2 LUt

H-NMR (200MHz, CDCls;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.75/d, 7.74/m, 6.91/s)

2H(8.55/d, 8.42/d, 8.08/d, 8.04/d, 7.61/m, 7.41/m, 7.23/s, 7.22/s, 1.98/s) 4H(7.55/m, 7.51/m, 7.15/d,
7.08/d, 6.61/d) 6H(0.25/s)

LC/NS: m/z=1188[ (1))

g 18 ¢ [3hsh= 15719 §HA
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[0336]

[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

ZIHES 10-2015-0115227

(1) [F2A 157-1]19] 4

D, D
D D . D D
D D cl CI‘Q
Cl
15741

aniline(2.0 g, 0.020 mol)el 2-bromo-1,5-dichloro-3-fluorobenzene(4.8 g, 0.020 mol)S Yir A4 1-

(DolA ALgE 593 o= sHAste] [F3H4 157-1] 3.9 (8 75%)S LAt (n/z=261)

(2) [ZF2A 157-219] &4

D, D
D D D, D
D D D D D
HN F + (HQ)ZBQD
Cl o D
Cl
157-1

[ZZFA] 157-11(5.0 g, 0.019 mol)°l| phenyl-boronic—acid(5.5 g, 0.044 mol)E ¥l A|ZFo A-(6)oA ALgH

L o fdAste] [FHA 157-2] 4.8¢ (& 72%0)S DA (n/2=354)

o =2

(3) [3FgE 15719 A4

157

[F3HA] 150-11(5.0 g, 0.012 mol)ell [7HAl 157-2](8.5 g, 0.024 mol)E 23 g 1-(DolA 285 &Y

g o st (B 157] 6.4g (578 55%)& AU
H-NMR (200MHz, CDCly): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.75/d, 7.74/m, 6.91/s)

2H(7.23/s, 7.22/s, 1.98/s)

LC/MS: m/z=974[ (M+1)']
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[0347]

[0348]

[0349]
[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

ZIHES 10-2015-0115227

el 19 : [FHE 16019 ¥4

(1) [Z7HA) 160-119] A
F
Cl HN@
F
Cl
Cl
160-1
aniline(2.0 g, 0.022 mol)ol 2-bromo-1,5-dichloro-3-fluorobenzene (5.2 g, 0.022 mol)ES ¥il A4 1-

(DolA ALgE 593 o= sHAste] [F3HA 160-1] 4.1g (8 73%)S LAt (n/2z=256)

(2) [ZF2A 160-219 34

Cl HN@ HN F
SR Wt O3
Cl

)

160-2

[ZZFA] 160-11(3.0 g, 0.012 mol)°ll 1-bromonaphthalene(3.4 g, 0.028 mol) & ¥ il A|ZFo A-(6)o]A ALgH
U Yoz A5t [F1HA 160-2] 2.9¢ (& 72%)S AAY (m/2=339)

(3) [3hsh= 16019 A

'g Q OO O
B ot — o180
) o %

160-2 O
60

[Z24 150-11(5.0 g, 0.012 mol)el [%§7Fiﬂ 160-2](8.1 g, 0.024 moDE ¥ el 1-(DolA AFEHE Y
3 o Aty [31EE 160] 6.9g (558 61%)S AUk

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.75/d, 7.74/m, 6.91/s)
2H(7.23/s, 7.22/s, 6.81/m, 1.98/s) 4H(7.52/d, 7.41/m, 7.20/m, 7.08/d, 6.63/d) 8H(7.51/m)

LC/NS: m/z=944[ (W+1) ']

22 AAd 1

2 oage w2 f7] @ [33E 3]s ©ETe] ¥F EF EIHE AR 3o fU1AARFLAE AX3S]
1102 =98 $27% o] CuPcE 80 m, a-NPDE 30 mE Auhah & [ A] + [SBE 3] 648 2
o] 25 nm, T&EE 0.1 m/sec® AU g AlgsE 40 nm, LiFS 1 nm, AlS 120 nme] &A= A9ste] &

2}
ZNAALFAAE AZsGe. o), zZF BAol FHA<Lwi= CuPe, o-NPD, Algs: 0.1 nm/sec, LiFE 0.01



[0362]

[0363]

[0364]

[0365]

[0366]
[0367]

[0368]

ZIHES 10-2015-0115227

nm/sec, AlS 0.5 nm/secE 3T},

22 e 2 WA 30

A7) [88% 3] 04 8] [E o] 7148 SEEe Aed A Adsins a4 AAd 1 598 Pae
2 27 AN 2 WA 308 f1AARFRAE Az

22} Hlald 1

Mg 9% FUNTeE Akt 4] AN TR Wl 8 Az HEE B JuEo
2 9 EUE BAE we 48U At (UE BT AEW 8% AT B A4aHeH 4
[sh3h% Al, [815% Bl P& obelst 2o,

(3% Al [815% B]

o8k, 47 AA Aol 1 A 309 24 wlae] 1o we ARE FAARFLA] EHE vuG AE

371 [ 116] ey,
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[0369]

[0370]
[0371]

[0372]

[0373]

ZIHES 10-2015-0115227

(% 1]
2H2DOPANT T+SHELWV) Erials Erca=2- (CIE(x. y)
(1000 cd/m’) (cd/m?) (cd/A)
AXPAAlG 1 SietE3 51 751 6.4 (0.13,0.11)
AXFAAIG 2 stetE6 55 711 6.1 (0.13,0.12)
AXFAALIG 3 SletE8 51 774 6.5 (0.14,0.11)
AXFAAlO] 4 SletE51 5.3 811 6.5 (0.14,0.13)
AXPAAlG 5 st E66 51 800 6.1 (0.14,0.11)
AXPAAO] 6 SietE79 55 788 6.7 (0.13,0.11)
AXPAAlG 7 sleHE86 51 744 6.6 (0.15,0.11)
AKX AIG 8 stet=2104 53 735 6.1 (0.15,0.11)
AKX AIO 9 stetE119 51 711 6.5 (0.14,0.11)
A XA A010 82120 5.5 775 6.1 (0.15,0.12)
AXFAIA0]11 SerE121 53 700 6.7 (0.14,0.13)
AXFAAG12 otetE122 51 711 6.6 (0.14,0.13)
AXFAIAL0]13 shet=E129 5.5 775 6.1 (0.13,0.12)
AXHALAO 14 stetE139 51 713 6.5 (0.13,0.12)
AXHAAO15 stetE150 5.0 750 6.1 (0.13,0.14)
AXHAAO16 stetE154 51 745 6.1 (0.13,0.11)
AKX AIO17 82156 51 722 6.1 (0.14,0.11)
AXHAIA| 018 st =157 6.5 751 6.4 (0.13,0.12)
AXFAAGI19 sl8HE160 51 711 6.1 (0.15,0.13)
AXFAIAL0]20 3}t E15 5.5 800 6.1 (0.14,0.11)
AXFAAL0]21 3}t E28 5.1 811 6.5 (0.13,0.12)
AXFAIAL0]22 sletE64 5.5 800 6.1 (0.15,0.13)
AKHALA|0f 23 SletE87 51 788 6.7 (0.15,0.13)
A XHALA|Of 24 SletE88 53 744 6.6 (0.14,0.13)
A KHALA|Of 25 sietE91 51 735 6.1 (0.15,0.11)
AKX A0 26 Sl E94 55 711 6.5 (0.14,0.12)
AXHALA|Of 27 SteHE95 51 775 6.1 (0.14,0.13)
AKX ALG28 38299 53 700 6.7 (0.13,0.11)
AXFAIAL0]29 3122105 5.1 711 6.6 (0.13,0.12)
AXFAAL0]30 32t E106 5.5 775 6.1 (0.13,0.11)
AXHH| 2O 1 SleHEB 6.6 550 41 (0.14,0.13)
(5 2 HHEE 54

B A (71 B 7] :25%25
171

mt /S
Z Els

2yl

o 1% [F
A9k 9 gk

12x2 mi)E VL FAME(CS-200044] L+ IVLEZZ 190 n A%
HFEE(cd/NE FAHs 37 (%

= (cd/m?),
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