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[0115]

[0116]

73

Al 1-1]¢]

T

!

Ao

[

() Alzd 1

[0117]

CNBr
AlCly

[0118]

chrysene(5.0 g, 0.022 mol)°l] cyanic bromide(2.3 g, 0.044 mol), aluminum trichloride(3.2 g, 0.0024 mol)

DMF 110 mLE 23 100 CAlA 64

[0119]

Fol ok, (m/2=253)

2= = =)
T=79

< 3.9g(70%)

A 1-11

ol [

S

A A (n-Hexane :MC)
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[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

(2) Alzd 2 @ [FA 1-2]9] A4

1-1 1-9

| 1-1]
A 5AIZE aRksto] WEGAIFT, WHEEE

(3) Az 3 : [F7HA 1-3]19] A

5Ty

(4) Az 4 @ [F3HA 1-4]19] &4

_T_ﬂ_l:l 0].04 H]—QA]?:]]:} # =8

1-415 3.2g(48%) 553k t}. (m/2=331)

Br

< H0 @ oM EER

_23_
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1-11(5.0 g, 0.020 mol), methyl magnesium iodide(4.0 g, 0.02 4mol)o] THF 100 mLZ
3 H0:MColl S2] & ZAHGAl (n-HEXANE :

MOl [F3HA] 1-2]

Qa1 =78 Col

i

-31(5.0 g, 0.020 mol)oﬂ N—bromosuccinimide(3.6 g, 0.020 mol)ell DMF 100 mLE YiL 20 CollA] 84]

% AdAAA (n-Hexane :NC)sle] [F3HA)



[0128]

[0129]
[0130]

[0131]

[0132]
[0133]

[0134]

[0135]

[0136]
[0137]

SEE46 10-1627689

(5) Az 5 ¢ [TA 1-519] 44

oA ) '0
%
v )

1-5

[Z7FA] 1-41(5.0 g, 0.015 mol)el] Pd(dba), (0.7 g, 0.0008 mol), potassium-acetate(4.2 g, 0.030 mol)ol
DMF 100 mLE 9aL 120 CTellA 8AJZF mwksto] REGAIZAT. Rbg F8 § W@zbste] 0 @ oA EAE R S
2 & AdAA (n-HEXANE : MC)3te] [F3HA 1-51% 3.1g (60%)F53t5 k. (m/2z=347)

(6) Az 6 : [F3HA 1-6]9] FA

o SRR g Sp— 80 s

1-5 1-6

[Z7A4 1-5]1(5.0 g, 0.014 mol)ell 1,4-phenylenediboronic acid(2.8 g, 0.017 mol), Pd(pphs)4(0.8 g, 0.0007

mol), potassium carbonate(3.9 g, 0.028 mol)ol] THF 100 mLE ¥ 65 TCollA 18A1%F nybsle] whE-A]F T},
bS5 5 YZhste] H0 ¢ MColl S# 8 § A A (n-Hexane:MC)dlol [F7HAl 1-6]1= 3.9g(72%)4-53}3)

t}. (m/z=388)

FAd 1 [3FE 6]9 T4
(1) [T7HA 6-119 &4

D, D
D D

) o {2
|/ ) 0
O Br + HoN D _— QO NH
W o W

6-1
1-5

[Z7A4) 1-5]1(5.0 g, 0.014 mol)®] aniline(1.7 g, 0.017 mol), Pd(dba)»(0.6 g, 0.0007 mol), sodium-tert-
butoxide(2.7 g, 0.028 mol)o] EF4l 100 mLE ¥ i 95 TolA] 4A17F nyksle] wESAJF T, HWES- F3 3 4

Zyste] Hy0 ¢ MColl 582 & AAAA (n-Hexane :MC)3t] [F3HA] 6-11S 3.8g(75%) 553+ . (m/2=364)
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[0138]

[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
[0149]

SEE46 10-1627689

(2) [F2HA 6-2]9 &4

g —
& B,
9 o

6-1 6-2

[Z57FA] 6-11(5.0 g, 0.014 mol)°l 2,5-dibromo-1-chloro-3-fluorobenzene (4.0 g, 0.014 mol)E 21l FAl 4
1-(Doll A Al8d Tt o=z Ad3ste] [FHA 6-2] 5.8¢ (& 72%)<S AT (n/z=571)

6-2

i

i
Kl
2
BN

[Z7FA] 6-2]1(5.0 g, 0.009 mol)ell phenylboronic-acid(1.31 g, 0.011 mol) d A-(6)o A AFEH
T

AR o R st [3ehE 6] 3.9g (78 70%)& AT
H-NMR  (200MHz, CDCls): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.23/s, 7.22/s,
6.91/s) 2H(7.75/d, 1.98/s)

LC/MS: m/z=621[ (M+1)']

9,9-dimethyl-9H-thioxanthene(5.0 g, 0.022 mol)°l N-bromosuccinimide (4.0 g, 0.022 mol)E Yil Az
A-(D)oll A A18d Tt o=z FAd3ste] [FHA 8-1] 5.0g (& 75%)<= AT (n/2=305)
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[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0159]

[0160]
[0161]

[0162]

[0163]

SEE46] 10-1627689

o 8

[Z7+4] 6-11(5.0 g, 0.009 mol)oﬂ [S7HA) 8-11(2.7 g, 0.009 mol)E ¥ FAd 1-(DlA A" T3
o=z A5t [FFE 8] 3.9g (& 72%)S AU}

D D
D F

D D

0. &, % }
) ) )
() g —_ \
.
=
8-1

6-1

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) ]

el 3 ¢ [3FehE 15619 94

(1) [E2A4 156-1]19) A

aos s og
0 , HN CN —— Q

156-1

-5](5.0 g, 0.014 mol)oll 4-aminobenzonitrile(1.7 g, 0.014 mol)E YL Ao 1-(1)olA Al&=
E%_]ﬂ oz st [FHA] 156-1] 4.0g (& 75%)S Ao}, (m/z=384)

@
—|—4
>—A

(2) (313 15619 34
CN CN
ool %Y
Ho 'o @@
S
156-1

[57FA] 156-1]1(5.0 g, 0.013 mol)ell 1-bromothianthrene(3.8 g, 0.013 mol) & ¥iL Aol 1-(1)lA A=
TYs gy ow st [33hE 156] 5.6g (& 72%)S FIUT.

H-NMR (200MHz, CDCls): & oppm, 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] e 4 [S3HE 154]19) A4
[0165] (1) [Z7HA 154-119) A
CN
5@ R e r
156-1
154-1
[0166]
[0167] [Z7FA 156-1]1(5.0 g, 0.013 mol)oll 4-bromo-2-chloro-1-fluorobenzene(2.7 g, 0.013 mol)E YWl Ao 1-
(DollX 288 sd3 wor dste] [S3HA154-1]1 4.72 (5F8& 71%) & :%ﬂxmf%w)
[0168] (2) [3}3E 15419 A4
CN
O & g
2o T alRNNES 0
O Cl (HO),B O Q' N O
F O Q O
154-1 s
154
[0169]
[0170] [Z7HA] 154-11(5.0 g, 0.010 mol)°l naphthalen-1-ylboronic acid(1.7 g, 0.010 mol)& YL A|Z] A-(6)9]
A AMEE st iR st [ShetE 154] 4.2g (5 T0%) S AU
[0171] 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, 7.88/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/2=605[ (M+1) ]
[0173] A 5 ¢ [SFHE 10419 A4
[0174] (D) [F7A 104-11¢9] &4
cl. F
: 0 <
i} o) W
2
o O
104-1
[0175]
[0176] 1,5-dibromo—2-chloro-3-fluorobenzene(5. , 0.017 mol)°l naphthalen-1-ylboronic acid(3.4 g, 0.020 mo

g 0
DE Y3 Axd A-(6)A A8E I3 WHo=z Ao [FHA 104-11 4.0 (& 7092 L
t}. (m/z=335)
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[0177] (2) [F7H4 104-2]19) A4

Y =
:
a2 O

104-1 104-2 O

[0179] [Z7HA 104-11(5.0 g, 0.015 mol)l phenyl-boronic acid(2.2 g, 0.018 mol)E ¥ A|Ze] A-(6)el A A&
Td o R FAste [FHA 104-2] 3.7g (78 75%) S LATH. (n/2=332)

[0178]

[0180] (3) [3}8%= 10419 &4

CN

104

[0181]

[0182] [Z7F4] 156-11(5.0 g, 0.013 mol)oll [F7+A] 104-21(4.3 g, 0.013 mol)E ¥ A 1-(1)olA ALEH Y
3k Hgﬂgg st &te] [3EE 104] 5.92 (5 67%) S AU},

[0183] 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, 7.41/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)

[0184] LC/MS: m/z=681[ (M+1)']

[0185] A 6 [3EE 6612 A

[0186] (1) [E3A) 66-119 A

.O Br .0 &
1-5 66-1

[0187]

[0188] [Z7F4] 1-51(5.0 g, 0.014 mol)ol| 4-tert-butylaniline(2.1 g, 0.014 mol)E ¥ Ao 1-(DolA AFEH
=93 W ow LAsle] [F7HA] 66-1] 4.4g (58 75%)S AUt (m/z=415)
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[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

SEE46 10-1627689

. F 'O
.0 Q Q . QQ N F
QQ N ) ! a2=a

104-2 O OO
66-1 66

[Z7FA] 66-11(5.0 g, 0.012 mol)dll [FZA 104-21(4.0 g, 0.012 mol)E Y A4 1-(DAA 288 54
g o w sty (3% 66] 6.1g (& 71%)S AU,

H-NMR (200MHz, CDCly): & 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)

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

66-1

[Z7+A] 66-11(5.0 g, 0.012 mol)el 2—br0m0—1,5—dichlor0—3—fluorobenzene (2.9 g, 0.012 mol)E Y A

d 1-(DoAM Argd Td3 Wyloz dadsle] [T7HA] 51-1]1 4.9g (58 70%9)S AATt. (m/2=578)

(2) [3H3HE 51]9 34

zii * (HO» - }Eﬁii} N

[Z7+A) 51-11(5.0 g, 0.009 mol)eoll phenyl-boronic acid(2.6 g, 0.022 mol) & Wil A ZFd A-(6)oA AL&F
Y3 Wglow Aol (39S 51] 4.3g (F 7202 AUt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.23/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]

SEE46] 10-1627689

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

Ao 8 [3FEE 7919 A

(1) [ZF2A) 79-119 A4

o - '0
HaN

791

[Z7FA] 1-5](5.0 g, 0.014 mol)ol biphenyl-4-amine(2.4 g, 0.014 mol)E Y11 Ao 1-(D)oA AFEH &Y
g o g dete] [S3HA 79-11 4.6g (578 75%)S YA (n/z=435)
(2) [F7HA 79-2]19] 34
XY, F
Br cl
e —
O ci QO N
) ) gc'
79-1 cl
79-2
[+ 79-11(5.0 g, 0.011 mol)ell 2-bromo-1, 4—dichloro—3—fluorobenzene (2.7 g, 0.011 mo)=E Y A

o 1-(DeolM AHed Tl Bios gdste] [3tehE 79] 4.7g (& 71% < IAT. (n/2=598)

(3) [33E 7919 A

- -
XY, XV,
N F | N 0
L el Segtes
) W
792 79

9-21(5.0 g, 0.008 mol)<l naphthalen—l—ylboronic acid(3.4 g, 0.020 mol)E YL AZxd A-(6)]A
gt oz st [SeE 79] 4.6g (& T30S AU

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.88/m, 7.82/m, 7.74/m, 7.41/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]

S=50l 10-1627689
el 9 ¢ [3heh= 8619 94

(1) [Z7+4) 86-119] &4

DRW; on T
T — N
QO NH + Br Cl O QCN
=

[Z7HA] 79-11(5.0 g, 0.011 mol)el 5—bromo—2—chlorobenzonitrile(2 4 g, 0.011 moD)E gar FAd 1-(1)el
A AHgE e e R st [F3HA 86-11 4.5g (& T1%)S AATt. (m/z=571)

(2) [3H3HE 86]9 34

8 0 s
+
as Cre
o) O
Oy
. O

6-11(5.0 g, 0.009 mol)ell naphthalen-1-ylboronic acid(1.9 g, 0.011 mol)E ¥ i1 A|ZF o A-(6)°lA
st HhHo R st [35HE 86] 4.2g (& 70%) = AUT}.

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

e ¥R F
O + H2N F QO NH

1-5 31

[Z7+A4] 1-5]1(5.0 g, 0.014 mol)el| biphenyl-4-amine(2.4 g, 0.014 mol)E ¥ Ao 1-(DANA AL&EH =Y
3 Wk o g A3t [F7HA] 3-1] 4.6g (58 75%)S A AT}, (m/z=435)

_31_



SEE46 10-1627689

[0228] (2) [5A 3219 34
F F
oS O PolIRY;
QO e QO )
9 - Q
31 Cl
[0229] 3-2
[0230] [Z7HA] 3-1 (5.0 g, 0.011 mol)°ll 1-bromo-2,4-dichlorobenzene(2.6 g, 0.011 mol)E ¥ 3o 1-(1)olA

3
AREE AR o R st [wRhA] 3-2] 4.1g (& 72%)& AT (n/z=522)

[0231] (3) [3tg%& 319 94
F F
8, e — B &
o Jika = O
. O
, O
[0232]
[0233] [Z7H4 3-2](5.0 g, 0.010 mol)oﬂ 1—brom0naphthalene(2.9 g, 0.024 mol)E Y3 Axd A-(6)A AHE =
A3 o st [319E 3] 4.4g (& 73%)S AU,

[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/NS: m/21=606[ (M+1) ']
[0236] Ao 1 [3hstE 12219 A
[0237] (D [5A 122-1]19 34
Cl
cl QCI
HZNOCN " QC] — F HNOCN
F Br
122-1

[0238]
[0239] 4-aminobenzonitrile(2.0 g, 0.017 mol)dll 2—bromo—1,5—dichloro—3—fluorobenzene(4 1 g, 0.017 mol) & YL

Ao 1-(D)dA AHEE sdeh WHo R At [F3HA 122-1] 3.4g (57§ 72%0)S AU}, (m/2=281)
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[0240]

[0241]
[0242]

[0243]

[0246]

[0247]
[0248]

[0249]

[0250]

[0251]

SS=50l 10-1627689
(2) [S3HA 122-2]19] &4

o W,
QC' + @B(OH)Q - . O O
FHN

122-2

CN

=24 122-11(5.0 g, 0.018 mol)ell 1-bromonaphthalene(2.6 g, 0.021 mol) & Yil #A|Zo] A-(6)NA AL&FH
U3 W ow sl [S70A 122-2] 5.0 (5 77%) S AUt (m/2=364)

—

(3) [F3+A 122-31¢] 34

@ o
O . (HO)ZBQ S
Br

A 1-5](5.0 g, 0.014 mol)ell 3,5-dibromophenylboronic acid(4.8 g, 0.017 mol)E Wil A= A-(6)9]
A AREE st o R sty [F1HA122-3> 5.0g (& 71%)S LTt (m/2=502)

O Br F HNOCN

122-2

[Z14 122-31(5.0 g, 0.010 mol)oll [ZF3FA] 122-21(7.2 g, 0.020 moD)E Wi A 1-(DolA AH8¥ T
g oo FAste] [SE 122] 7.7g (5& 720)S AA

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(7.84/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/MS: m/z=1070[ (M+1) ]
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[0252]

[0253]
[0254]

[0255]

[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

SEE46] 10-1627689

(D [F2HA 119-11¢] &4

cl
cl
wl) BEEYe
HN

11941

aniline(2.0 g, 0.022 mol)ol 2-bromo-1,5-dichloro-3-fluorobenzene (5.3 g, 0.022mol)E YL #|Z<] A-
(Dol A 288 Fde Hoz Fgste] [FA] 119-1] 4.1g (& 72%9)S DA (m/2=256)

(2) [Z2A 119-2]¢] 34

: Q
cl R @B(OH»
F W,
W)
F

HN
119-1 1192
[ZZHA] 119-11(5.0 g, 0.020 mol)®ll phenyl-boronic acid(2.4 g, 0.024 mol)E ¥ A|Zd A-(6)A ALL&H

st Hgﬂsg A ste] [S7HA 119-2] 4.9g (548 72%)S AATE. (m/2=339)

2 K
W, ’
F
119-3 HN@

119-2

[Z7A4) 119-3]1(5.0 g, 0.010 mol)o| [S7+A) 119-2](6.8 g, 0.020 mol)Z YL Ao 1-(1)olA] A1gd Y
gk Wi ;“é 3lo] [3E 119] 7.7g (8 75%)S AU},

H-NMR (200MHz, CDCl;): 6 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[ (M+1)']
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[0264]

[0265]
[0266]

[0267]

[0268]
[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

[0275]

SEE46] 10-1627689

(D [F2HA 120-11¢] A4

Cl
Cl
Cl
Cl

) -
NC
HN

NC Br

120-1

aniline(2.0 g, 0.022 mol)oll 2-bromo-3,5-dichlorobenzonitrile(5.5 g, 0.022 mol)E YL A|ZFd A-(1)A
AL BAE Wy ow dhAdsle] [F7HA 120-1] 4.2g (SR8 72%9)S AU}, (n/2=263)

(2) [E7H4 120-2]9] 34

: O
cl . @B(OH)Z
. — 50
w0

NC
HN

120-1 120-2

[Z7+A] 120-1]1(5.0 g, 0.019 mol)ell phenyl-boronic acid(2.7 g, 0.022 mol)E Wil A|ZFd A-(6)oA AL&F
TUAS o R At [FHA] 120-2] 4.9g (FF& 74%)S AT}, (m/2=346)

o

(3) [3+s+= 1201 &4

)
0
o
el
slslele

122-3
120-2
O 120
[Z70A4) 122-3]1(5.0 g, 0.010 mol)o| [E7+A) 120-2]1(6.9 g, 0.020 mol)S YL A 1-(1)olA] A1gd Y
sk ko2 FAdste] [ 120] 7.4g (& 72%)S LA}

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/MS: m/z=1034[ (M+1)']

AAd 14 ¢ [3FEE 12119 A
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[0276]

[0277]
[0278]

[0279]

[0280]
[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

SEE46] 10-1627689
(D [F2HA 121-11¢] &4

Cl

[Z7FHA4 119-11(5.0 g, 0.020 mol)oll 4-cyanophenylboronic acid(3.5 g, 0.024 mol)E @il A|Zo A-(6)lA]
AbSE TUd o R dste] [F1HA121-1] 4.6 ¢ (57& 72%)S AT (n/2=322)

Oro
O

1211 121-2

F

0 g, 0.016 mol)ell naphthalen-1-ylboronic acid(3.3 g, 0.019 mol)E Yir A|Zo| A-(6)°]
A AMEE sdd e g A [F3HAI121-2] 5.1g (7 74%) S AT (m/2=427)

121-2

[Z7FA 122-31(5.0 g, 0.010 mol)el :y7}xﬂ 121-21(8.5 g, 0.020 mol)E Y1 A4 1-(1)A 288 =4
3 W oz FAsle] (82 121] 8.3¢ (8 7T1%)S AT,

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)

LC/NS: m/z=1170[ (M+1) ]
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[0288]

[0289]
[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

(D [F2HA 129-11¢] #A

B oD — HOO-
+

129-1

A
|5 FUs wHog §FAste] [F7HA 129-1] 4.3g (& 720)S A, (m/2=423)

@ w o K C
+

129-1 CN
129-2

1-51(5.0 g, 0.014 mol)°ll 4-bromophenylboronic acid(3.4 g, 0.017 mol)& %L
15}

SEE36 10-1627689

Az A-(6)o1A A}

[Z7FA] 129-11(5.0 g, 0.012 mol)oll 4-aminobenzonitrile(1.4 g, 0.012 mol)E ¥ FAd 1-(1)o]A AL&H

el ‘%}%Q FAste] [T 129-2] 4.0g (578 72%)S LA (m/2=460)

'Q HL P
a2y Q o — Q o &
W, ) &, )
CN
129-2 O Q

CN
129-3

[Z=2F4) 129-21(5.0 g, 0.010 mol)ol 4—bromo—2—chloro—1—fluorobenzene (2.1 g, 0.010 mol)E i A4

1-(DelA AHgE sde WHo =R At [F3HA 129-3] 4.1g (& 70%) & BATF (

(4) [3h3H= 12919 34

LD o —~ wp  d
O
: g
O G HOOn
59
129-3

129

0g
A AREE sdE Yo R sk [3E 129] 3.7g (& 67%)S EAUT

_37_

m/z=589)

, 0.008 mol)ell naphthalen-1-ylboronic acid(1.7 g, 0.010 mol)E ¥ i1 #|Z<] A-(6)°l



[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

[0309]

[0310]
[0311]

[0312]

SEE46 10-1627689

H-NMR (200MHz, CDCl;): & 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/MS: m/z=681[ (M+1)']

el 16 ¢ [shehE 139]9] 94

(1) [Z314) 139-1]1¢] A

.go L e 98 Q

o O
CN

139-1
129-2

[Z7HA4 129-2]1(5.0 g, 0.010 mol)ell 1,5-dichloro-3-fluoro—2-iodobenzene (2.9 g, 0.010 mol) & ¥ A
d 1-(DellA A8 T3 oz FAslo] [F7HA 139-1] 4.4g (75 70%) = AUt (m/z=623)

(2) [F2HA 139-2]¢] &A

CI

80 o , Pﬁ*

139-1
139-2

[Z7FA4 139-1](5.0 g, 0.010 mol)ell 4-bromo—2-chloro-1-fluorobenzene (2.1 g, 0.010 mol)E YL A4
1-(D)ellA AHgE Fde WHo R §gste] [F2hA 139-2] 4.1g (& 70%) S ATt (m/z=589)

[Z7A 139-2](5.0 g, 0.008 mol)ell phenyl-boronic acid(1.2 g, 0.010 mol)E Yil #A|Zo] A-(6)NA AL&F
Tds Yo R st [$F=E 139] 4.7g (7€ 779 S DAL

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

SEE46 10-1627689

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

Ao 1 [3}3HE 150]9] 3HAd

(1) [Z314) 150-0]1¢) A

1-3 150-0

[Z7+A] 1-3]1(5.0 g, 0.020 mol), N-bromosuccinimide(7.2 g, 0.040 mol)o] DMF 100 mLE Y i 20 TColA] 8A]
b adkste] Wk AT, Wb F8 3 1,0 - opAEAE R FEE T AP AA (n-Hexane : MC)3F] [F7HA
0

150-0]& 2.5g(30%) 55315l th. (m/2=412)

150-0 1501

[Z=7FA] 150-0](5.0 g, 0.012 mol)oll Pd(dba),(0.6 g, 0.0006 mol), potassium—acetate(3.5 g, 0.024 mol)ol
DVF 100 nLE %L 120 CellA 8A1xF ndksie] WA T, w3 F8 F Ydzhete] H0 @ oM EAER S
2 & APAA (n-HEXANE : MC)3}e] [F7HA] 150-118 2.6g (51%) 535 th. (m/z=426)

(3) [Z2bA1 150-2] ] 34

\ /
Si—
| F
/
T Cl .
O o iy
Br
Cl
Br
150-2

4-(trimethylsilyl)aniline(3.0 g, 0.018 mol)el] 5-bromo-1-chloro—-3-fluoro—-2-iodobenzene(6.0 g, 0.018
mol)E Y3 FAho 1-(D)eA AMER Tds WyPoz FAgdste] [S3HA 150-2] 4.8¢ (F& 7298 IACt
(m/z=372)
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SEE46] 10-1627689

[0324] (4) [Z7HA4 150-319] 34
\ / -
Q o6 :
HN F (HO),B O O
Cl
s O
3 O
150-2
150-3
[0325]
[0326] [Z7+A) 150-21(5.0 g, 0.013 mol)ell naphthalen-1-ylboronic acid(2 8 g, 0.015 mol)E YL A|Zd A-(6)el
A AREE e o Fhgete] [FXhA 150-3]1 3.9g (& 72%) S DAt (m/z=420)
[0327] (5) [E7HA4 150-4]9] 34
\ESi/_ \Si/—
HN  F . (HO)ZB@ HN  F
o~ O
150-3 150-4
[0328]
[0329] [Z7F4] 150-31(5.0 g, 0.012 mol)ol| phenyl-boronic acid(1.7 g, 0.014 mol)E 2 Az A-(6)oA AL&H
T yoR st [F3HA 150-4] 4.1g (& 75%)S DAt (m/z=461)
[0330] (6) [33% 15019 A
\/
S|* \./,
O o Q Q ’O d
s g el
*ﬁ o S ©4
150-1 150t /S\i\ Q
150
[0331]
[0332] [Z7F4] 150-11(5.0 g, 0.012 mol)ol [F7FA] 150-41(10.9 g, 0.024 mol)S B3 Ao 1-(DelA AMEH =
g3k W oz FAdte] [3FE 150] 8.7z (& 61%)S LT,
[0333] 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)
[0334] LC/NS: m/z=1188[ (M+1) ']
[0335] dAe 18 ¢ [FHE 15719 /A4
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[0336]

[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

SEE46] 10-1627689

(D) [F2HA 157-11¢] &4

D P
b D - D D
HZNQD - o HN FD
D D . o
cl
157-1

SHA]

aniline(2.0 g, 0.020 mol)ol 2-bromo-1,5-dichloro-3-fluorobenzene(4.8 g, 0.020 mol)E i A 1-
(DA AFEHE FLds Wo g 3hgdste] [FHA 157-1] 3.9g (57& 75%)S ATt (m/z=261)

pad

(2) [S3A 157-2]19] A4

[Z7+A] 157-11(5.0 g, 0.019 mol)el]l phenyl-boronic-acid(5.5 g, 0.044 mol)E YL A|ZFd A-(6)oA AL&F
=% W or FAste] [F7HA] 157-2] 4.8z (& 72%)S LA (m/z=354)

o =

157

[Z7H4) 150-11(5.0 g, 0.012 mol)d [E3HA] 157-21(8.5 g, 0.024 mol)E Y1 Ao 1-(1)dA Aled T
3 W o= dAEle] [33FE 157] 6.4g (& 55%)S LT},

pad

H-NMR (200MHz, CDCl;): 6 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/NMS: m/z=974[ (M+1)]

_41_



[0347]

[0348]

[0349]
[0350]

[0351]

[0352]
[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

SE556 10-1627689

sHdd 1 [332 16019 34

(D) [F3HA 160-112] A

160-1

aniline(2.0 g, 0.022 mol)el 2-bromo-1,5-dichloro-3-fluorobenzene (5.2 g, 0.022 mol)E ¥ TAd 1-
(Dol A A+e8 Fd3 oz gdste] [F30A] 160-1] 4.1g (& 73%) S AAth (m/2=256)

(2) [Z314) 160-2]1¢] A

HN,  F
B(OH
O O —— O
Cl
8

160-2

[Z3ZHA] 160-11(3.0 g, 0.012 mol)oll 1-bromonaphthalene(3.4 g, 0.028 mol) & ¥l #A|Zd A-(6)o]A Al&H
T Yo R st [F3HA 160-2] 2.9 (& 72%)S DAt (m/2=339)

(3) [3+s+= 1601 &4

0 §
T o0 0
g © =, o rﬁ o
150-1 Q

[52HA] 150-11(5.0 g, 0.012 mol)dll [XFHAl 160-21(8.1 g, 0.024 mol)E ¥ ol 1-(D)A AFEH &L
@ pgoR Fstel (3 160] 6.9z (58 610 AT

H-NMR (200MHz, CDCl;): 6 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/NMS: m/z=944[ (M+1) ]

2zp Al 1

wowel e f7] w3 [35% 319 2RI g4 2% LeE Anw o 44BN Az
g,
S S S

IT02 z=yE f2l7]3 9o CuPcE 80 nm, a-NPDE 30 mmE A=3 5, [3FE Al + [33 6%E &3
gt 25 mm, SEEE 0.1 m/secE e U2 AlgsE 40 nm, LiFS 1 nm, AlS 120 nm«] 1‘*1& “‘3}3]—04 R
0.0

ZNVAALF 2AE AZEAT. oju, 7+ E#He F2&ELE= CuPe, a-NPD, Algs:= 0.1 nm/sec, LiFE
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[0362]

[0363]

[0364]

[0365]

[0366]
[0367]

[0368]

SEE46 10-1627689

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

22b A 2 WA 30

271 (8 3] WAl sk (& 16 719 sEs AR
2 22 é:_‘/\]d] 2 WA 309 vﬂ’ﬂﬁl%%ix}% Az AT

Hlae & 93 frldgrole s a7 AAlde] aabgtzel A wHel o Alxd shehe Al dnbH e
9% =HE éli Bol AREH AL e [39E BlE AFEE AS Alsta FdsiAl Ao 37
&=

Al, [3}54E Ble) v+ oot 2t

%

<o el
~n oY

[3hsh= Al s}gt= B]

ofst, 71 &t AAlel 1 WA 30¥ a2k wlale] 1o whel Alzd {71 AEEaAte] 54

—

o
=
El
o
i)
i
i

at7] [3E 1] YeERHAT.
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SE55 10-1627689

[0369] [¥% 1]
ZLZLDOPANT | TSV EE EIEE==Y (CIE(x, y))
(1000 cd/m’) (cd/m’) (cd/A)
AXFAAIG 1 SletE3 51 751 6.4 (0.13,0.11)
AXFAAIG 2 SIBtE6 5.5 711 6.1 (0.13,0.12)
AXFAAIG 3 SletE8 51 774 6.5 (0.14,0.11)
ENESPNL R o}etE51 53 811 6.5 (0.14,0.13)
ENESPNLC( ) 312t 266 51 800 6.1 (0.14,0.11)
AXHAAIG 6 SterE79 55 788 6.7 (0.13,0.11)
AXPAAO] 7 SleHE86 51 744 6.6 (0.15,0.11)
AXHAAIG 8 stet2104 53 735 6.1 (0.15,0.11)
AXFAAIG] 9 o}etE119 51 711 6.5 (0.14,0.11)
AXFAAOf10 o}etE120 5.5 775 6.1 (0.15,0.12)
AXFAAO11 oietE121 5.3 700 6.7 (0.14,0.13)
AKFAAO12 StetE122 51 711 6.6 (0.14,0.13)
AKFAAO13 StetE129 55 775 6.1 (0.13,0.12)
AKXHAAO14 StetE139 51 713 6.5 (0.13,0.12)
AKRFAAIO)15 o}etE150 5.0 750 6.1 (0.13,0.14)
AXFAAO|16 o}et 2154 51 745 6.1 (0.13,0.11)
AKRFAAO17 o}et 2156 51 722 6.1 (0.14,0.11)
AKXFAAO18 S}et 2157 6.5 751 6.4 (0.13,0.12)
AKFAAI019 3}etE160 51 711 6.1 (0.15,0.13)
A XA A020 SIetE15 55 800 6.1 (0.14,0.11)
AXPAIAG 21 o8t E28 51 811 6.5 (0.13,0.12)
AXPALA G 22 oot E64 5.5 800 6.1 (0.15,0.13)
AXPAIAG 23 o}t E87 51 788 6.7 (0.15,0.13)
AKXFA A0 24 312t E88 53 744 6.6 (0.14,0.13)
AKFA A0 25 S}etE291 51 735 6.1 (0.15,0.11)
AKX A0 26 31t 294 5.5 711 6.5 (0.14,0.12)
A KA A0 27 otetE95 51 775 6.1 (0.14,0.13)
AKXHAA028 otetE99 53 700 6.7 (0.13,0.11)
AKHAA029 stetE105 51 711 6.6 (0.13,0.12)
AKXFAA030 o2t 2106 5.5 775 6.1 (0.13,0.11)
AXHH| O 1 3}eHEB 6.6 550 41 (0.14,0.13)
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