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FXA 1-1(3.6 g, 0.012 mol)el 4-bromo-2-iodophenol(2.9 g, 0.010 mol) Pd(pph3)4(0.6 g, 0.0005 mol),

potassium carbonate(2.8 g, 0.020 mol)ol THF 100 mLE ¥ i 65 TollA 18A17F uwkale] WkS AT, HES &
g2 & QYzstel H0 o MCol FEE F AHAAA(n-Hexane : MO)3IY] <FTHA 1-2>F 2.5 g(F%
2

73%) 53 ). (n/2=349)
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[0123]

[0124]

[0125]

[0126]

[0127]
[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

ZIHES 10-2016-0032521

(3) Azl 3 @ F7A 1-39 FA

Br Br
® o
HO ‘
13
IPy:BF.(7.5 g, 0.020 mol)Z TlZF22vEto] Fol 3 -78 T2 W3} t}. HBF.(6.5 g, 0.040 mol)& 713+ H

10 B ZoF wukslgdtl, nAS o3} T oJAS g0 T2 WA 5, =7+ 1-2(3.5 g, 0.010 mol)S A3
droppingsltith. WS- T8 & WZFste] 0,0 ¢ MCol ¥l & AHAAA (n-Hexane : MC)3Fe] <F31HAl|l 1-3>&

2.2 g(5~& 60%) 533t (m/2=359)

(4) Az 4 1 F3HA) 1-49] T4

1-3 1-4
355 1-3(3.6 g, 0.010 mol)<= diethyl ether 100 mLol =9°]aL, AlICI5(1.6 g, 0.012 mol)<= 3] dropping
AlZT. 15 & &9 WRkAIZ] & 0 CTE Y3k, 1 AlZF &9 WukAIZl & wkgo] A Aoz A
1=}

8 Wzhstar, o7l EAS 7sFe] dofubA @& wi7bA s YolFdn. W T8 §F W¥Zske] H0 ¢ MCel
A~
T

el * AAAA (n-Hexane @ MC)3F <FIHA| 1-4>5 2.9 g(5& 85%)

(5) Az 5 F3HA 1-59] A
o a8

1-4 15
FZHA 1-4(3.5 g, 0.010 mol)< DMSO 50 mLell =<1 F “2o)|A sodium-tert-butoxide(4.8 g, 0.050 mol)E
YolF=a1 70 Cell A 158 m3elltt. o]edl methyliodide(7.3 g, 0.050 mol)& %3] dropping AlZ1 $ 1 Al
b &9t wkete] whg FEET. v T8 5 WZste] HO o MCl FiEl § A A Al (n-Hexane : MC)3}<]
<FA 1-55F 2.2 g(& 60%) 7533t (m/2=373)

(6) Azxd 6 @ FHA 1-69] T4

" ) =
”‘ o Qe — )

1-5 16
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

ZIHEd 10-2016-0032521

ZZHA| 1—5(3,7 g, 0.010 mol)el phenyl boronic acid(1.4 g, 0.012 mol)E Y1 AAld 1-#A|ZFd (2)oA4 A}
S8 sde Yo FAst <FHA 1-6> 2.6 g(FE 7T19)S AU (m/2=370)

(7) Azxzel 7 1 F1HA 1-79] FA

-

Br
16

17

A 1-6(3.7 g, 0.010 mol)ell N- bromosuccmlmlde(l 8 g, 0.010 mol)ol] DMF 50 mLE €L 20 CollA 8A]7F
wyksle] HRSAIZ T, wbE FE2 Z [0 : opEAER ZRE £ AHBAA (n-Hexane : MC)dte] <F7HA 1-

7>S 2.2 g(48%) 538 th. (m/2=449)

(8) Alz=dl 8 @ FIHA 1-89 34

s
xi;i AT

,B\
17 ﬁ—(\
18
A 1-7(4.5 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ A4 1-AZF] (1)o]A
AHgE Fde W o <F kA 1-8> 3.6 g(FE& 73%) TSIt (n/2=497)

(9) Azd 9 : 3T 19 A

4/‘ L/%Br -

1-8 1

Z7F4 1-8(6.0 g, 0.012 mol)l bromobenzene(l 7 g, 0.010 mol)E ¥ A 1-A|Zd (2)o]M ALEH &
A3t o w FAY <FFE 1> 3.2 g (FF 720)S AU}

H-NMR (200MHz, CDCls): & ppm, 1H(8.01/d, 7.88/d, 7.87/d, 7.62/s, 7.61/d, 7.45/m, 7.42/d, 7.38/m,
7.36/m, 7.33/d) 2H(7.41/m, 1.85/s) 4H(7.52/d, 7.51/m)
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[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

ZIHEd 10-2016-0032521

LC/MS: m/z= 446[ (+1)']

14

AAle] 2 0 SeE 2

o,
ol

(1) AZd 1 : 2704 2-19] A4

OH OH
R O — O

241

4-bromonaphthalen-1-01(2.2 g, 0.010 mol)®l phenyl boronic acid(1.4 g, 0.012 mol)E Yir AAd 1-AZ
o (2)oA A8 Y otﬁoi st <k 2-1> 1.6 g(57F 73%) S AU (m/2=220)

(2) AZd 2 : 274 2-29] A

OH OTf

2-1 2.2

A 2-1(2.2 g, 0.010 mol)oll trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(1.0 g,
0.013 mol), potassium carbonate(4.1 g, 0.030 mol), methyl chloride 100 mLE @3 0 CollA n¥3te] Wk
AlZT. Wb TR S WZ4Eke] B0 - MCol TR § AP A A (n-Hexane @ MO)3to] <A 2-2>& 2.5 g(F&
70%) 58k A . (n/2=352)

(3) AZd 3 : 332 29 A

<
/:/\O Tf ‘O
“ O — oo

N/

. 0
. s8¢

Z7H4 1-9(3.5 g, 0.010 mol)ol =3+A 2- 2(2 8 g, 0.008 mol)E ¥ AAd 1-AZd (2)o]A A8d &
3k o7 At <3leHE 2> 4.2 g(FE 73%)S Lt

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.83/d, 7.87/d, 7.85/s, 7.76/s, 7.62/s,
7.61/d, 7.45/m, 7.42/d, 7.38/m, 7.36/m, 7.33/d) 2H(7.79/d, 7.55/m, 7.52/d, 7.41/m, 1.85/s) 4H(7.51/m)

LC/MS: m/z=573 [Qi+1)']

Al 3 0 skekE 39 94
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[0159]

[0160]
[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

ZIHEd 10-2016-0032521

(1) AZd 1 : 2744 3-19] A4

o Y
°H + @B(OH)Z — OH

3-bromonaphthalen-1-01(2.2 g, 0.010 mol)°l phenyl boronic ac1d(1 4 g, 0.012 mo)E Y1 AAd 1-Ax
o (2)ollA AFEE TUS o FAdst] <FHA 3-1> 1.6 g(FF 73%) S AT (m/2=220)

(2) Alzd 2 @ FA 3-29] T4

b %

ZZHA] 3-1(2.2 g, 0.010 mol)ol trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol), pyridine(l 0 g,
0.013 mo)E il AAd 2-A|Zd (2)o4 A8H FL3 WHoz FAsIY <FHA 3-2> 2.5 g(FF 71%) =
AAT}. (m/2z=352)

(3) Azxzel 3 : 33HE 39 FA

J » <
7 q o0
OOO + OTf - OO
2 C

18

Z7HA) 1-8(6.0 g, 0.012 mol)oll =%+ 3-2(3.5 g, 0.010 mol)E ¥ AA e 1-AFd (2)o]4 AR =Y
o oz A5l < gE 3> 4.0 g(FE 700)S AU

H-NMR (200MHz, CDCls): & oppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.83/d, 7.87/d, 7.85/s, 7.76/s, 7.62/s,
7.61/d, 7.45/m, 7.42/d, 7.38/m, 7.36/m, 7.33/d) 2H(7.55/m, 7.41/m, 1.75/s) 4H(7.52/d, 7.51/m)

LC/NS: m/z= 573[(M+1) ]

AAle 4 0 shekE 4] 94
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

ZIHES 10-2016-0032521

(1) AZd 1 : 274 4-19) A4

- O O !
Br
o._.O0
B HO

-
DO oS
|

11

A 1-1(3.6 g, 0.012 mol)el]l 4-bromo—2-iodonaphthalen-1-01(3.5 g, 0.010 mol)E YiL AA]d] 1-A|Zd
(2)ell A AHgH T3 o= skl <A 4-1 > 2.8 ¢ (& 70%0)S DA (m/2=400)

(2) AZd 2 : 274 4-29] A

74 4—1(4 0 g, 0.010 mol)S YL AA 1-AZe] ()M AFEH TLg WHo=Z FAst] <FHA 4-2>
2.4 g (58 58%)S LA}, (m/z=409)

(3) Azel 3 F7HA] 4-39] FA

42 43

FZHA 4-2(4.1 g, 0.010 mol)& ¥ HAAd 1-AZFd (4)olM A& TU3 WHor gAJsle] <F7HA 4-3>
3.2 g(5& 82%) 553ttt (m/2=395)

(4) AZd 4 : 274 4-49) A

% I Br

4-3 44

FA 4-3(4.0 g, 0.010 mol) & ¥ AAd 1-Alzd (5)4 2188 T3 WYyoz A ] <FHA 4-3>
2.6 g (& 61%) 553l (n/2=423)
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[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

SHE3d 10-2016-0032521
(5) AZd 5 : 274 4-59] A
O Br O O
Y 0
‘ + <i>*8(0»—|)2 — ‘
L 200

4-4 4-5

(6) AZd 6 : =74 4-62] A

45
46
ZZHA 4-5(4.2 g, 0.010 mol)el N-bromosuccinimide(1.8 g, 0.010 mol)E YWir AAd 1-AZFo (7)o A A&
H g3 o R FAhe <FHA 4-6> 2.1 g (& 4298 AU (m/2=499)

(7) Azd 7 @ FA 4-79] A4

@ \ jé )
0 i i D
Br

/B\
46
47
=74 4-6(5.0 g, 0.010 mol)ell bls(pmacolato)dlbron(B 0 g, 0.012 mol)E ¥ AAd 1-#AZF] (1A
AbgE FUS WO R <A 4-7> 3.9 g(FE& 71%) F53ISITE. (n/2=546)

(8) Azd 8 : 3IFE 49 A

) @

cry - O« O
)

P )

gl O g
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

SIMES 10-2016-0032521
F7HA 4-7(5.5 g, 0.010 mol)ell =%+ 2-2(2.8 g, 0.008 mol)E il AAd 1-Axd (2)A4 A" FU
3 o= A5t <SFE 4> 4.5 g(5F 720)S AU

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.55/d, 8.52/d, 8.18/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s,

7.76/s, 7.63/s, 7.61/d, 7.54/m, 7.52/m, 7.45/m, 7.38/m, 7.36/m) 2H(7.55/m, 7.41/m, 1.98/s) 4H(7.79/d,
7.51/m)

LC/MS: m/z=623 [Qi+1)']

AAlel 5 ¢ shehE 5] 94

(D) Az 1 3}5h= 59 94

4-7 5
7+ 4-7(5.5 g, 0.010 mol)el bromobenzene(l 3 g, 0.008 mol)E Pir A 1-A|Zd (2)o]M ALEH &
A3 Wy o g sHAEte] <3t 5> 3.8 g(FS T7%)S AT

H-NMR (200MHz, CDCls): & oppm, 1H(8.52/d, 8.18/d, 8.01/d, 7.83/d, 7.87/d, 7.63/s, 7.61/d, 7.54/m,
7.52/m, 7.45/m, 7.38/m, 7.36/m) 2H(7.79/d, 7.52/d, 7.41/m, 1.98/s) 4H(7.51/m)

LC/MS: m/z= 497[ O1+1)']

Al 6 ¢ shetE 69 94

(1) Az 1 : 332 69 34

+
[o2]
=

ZSHA 4-7(5.5 g, 0.010 mol)el] 2-(4-bromophenyl)naphthalene(2.3 g, 0.008 mol)E ¥ il AAld 1-A|Zd
(ﬂﬂﬂ*%ﬁl%%@ g&wwmhq<ﬂ§%6>42g¢%6%kszq

H-NMR (200MHz, CDCls): & ppm, 1H(8.52/d, 8.18/d, 8.01/d, 7.92/d, 7.88/d, 7.87/d, 7.73/d, 7.63/s,

7.61/d, 7.58/d, 7.54/m, 7.52/m, 7.45/m, 7.41/m, 7.38/m, 7.36/m) 2H(8.00/d, 7.79/d, 7.59/m, 7.51/m,
1.98/s) 4H(7.25/d)
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[0208]

[0209]

[0210]

[0211]
[0212]

[0213]

[0214]
[0215]

[0216]

[0217]
[0218]

ZIHES 10-2016-0032521

LC/MS: m/z= 623[ (i+1)']

14

AAlel 7 0 sk 79

ol

(1) AZd 1 : 274 7-19) A4

71

Z0A 4-4(4.2 g, 0.010 mol)el]l 9,9-dimethyl-9H-f luoren-2-ylboronic acid (2 9 g, 0.012 mol)E YiL A
of 1-Alzd] (2)elA AHEE T WO R Tt <FHA 7-1> 3.9 g (F& 73%0)S FATH. (n/2=536)

(2) Azd 2 @ FHA 7-29] A4

7-2

=204 7-1(5.4 g, 0.010 mol)l N—bromosuccinimide(l 8 g, 0.010 mol)E Y AAd 1-A|Zxo (7)oA A&
] Pdato] <E 70 A 7-2> 2.6 g (F& 42%)& AT}, (n/2=615)

offt
©
o
z,
e}
o
fru
110(‘

(3) Azl 3 @ FA 7-39 FA4

A 7-2(6.2 g, 0.010 mol)°l bis(pinacolato)dibron(3.0 g, 0.012mol)E ¥ AA]d 1-A|Zd (1)o]A A}
T HHo R <FHA| 7-3> 4.8 g(FH& 73%) 53T (m/z=662)

oo ofy
e ri

_81_



[0219]

[0220]
[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

ZIHEd 10-2016-0032521

(4) Alzd 4 @ s}4E 79 F4

F7HA 7-3(6.6 g, 0.010 mol)ell =%HA] 2-2(2.8 g, 0.008 mol)E il AAd 1-Axd (2)A4 AlgE FU
3k o7 AEte] <3letE 7> 5.0 g(FE 68%)S LTt

¢

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.55/d, 8.52/d, 8.18/d, 8.08/d, 8.01/d, 7.93/d, 7.88/d, 7.85/s,

7.77/s, 7.76/s, 7.61/d, 7.55/d, 7.54/m, 7.52/m, 7.45/m, 7.41/m, 7.36/m, 7.28/m) 2H(7.87/d, 7.79/d,
7.63/s, 7.55/m, 7.51/m, 7.38/m, 1.98/s, 1.72/s)

LC/MS: m/z= 7390 i+1) ]

0. .0 O Br O Br
B —_—
coD -
| I

1-1

=74 1-1(3.6 g, 0.012 ol)Oﬂ 3—bromo—10—iodophenanthren—9—ol(4 0 g, 0.010 mol)E Y AAd 1-AZxd
(2)o A AHg¥El FUg Mo R Fdete] <F7HA 8-1 > 2.9 g (& 64%) S LA (m/2z=449)

(2) Azd 2 @ FHA 8-29] FA

%ﬂﬂ8ﬂ@5g,om0mwé‘éL*Mwllﬂzﬂ(mﬂHA}%l%%% o= Aol <FHA 8-2>
2.7 g (8 58%)S LA}, (m/z=459)
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[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

[0238]
[0239]

[0240]

[0241]

[0242]

ZIHES 10-2016-0032521

(3) Az 3 @ FHA 8-39 F4

R o

8-2 83

FIHA 8-2(4.6 g, 0.010 mol)& YL A 1-AZd (4)oA 285 Tdt oz FAste] <F3HA 8-3>
3.9 g (& 88%) 53T (m/2=445)

(4) Az 4 1 Z7H4) 8-42] A

&/Br g ‘ Br

83 8-4

FA 8-3(4.5 g, 0.010 mol) & ¥ AAd 1-Alzd (5)4 2188 T3 WYyoz A ] <FHA 8-4>
3.2 g (& 67%) 5533 (n/2=473)

(5) Az=el 5 F7HA] 8-59] FA

~ ” o Oreon — OO

8-4 8-5
=704 8-4(4.7 g, 0.010 mol)el phenyl boronic acid(l 4 g, 0.012 mol)E Y A 1-AZFd (2)A4 A}
|8 U3 Wi et <A 8-5> 3.4 g(FE T3%)S AU (n/2z=470)

(6) Azxd 6 @ A 8-69 FA

=704 8-5(4.2 g, 0.010 mol)ell N- bromosuccmlmlde(l 8 g, 0.010 mo)E B AAd 1-AZFd (7)NA A
H Tde HHo T FAstY] <FHA 8-6> 2.5 g (F& 45%)S AU (m/2=549)

_83_



[0243]

[0244]
[0245]

[0246]

[0247]
[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

ZIHES 10-2016-0032521

(7) Azxd 7 @ FA 8-79 FA

+ o 0 _—
/B_B\
o0 o o I
r

B _B.
o o
86 /ﬁF—f\
87
Z7HA) 8-6(5.5 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ AA 4 1-AZF] (1)0]A
AHgE FUe W o R <F A 8-7> 4.5 g(F& 75%) 53T, (n/2=596)

(8) A|Zd 8 : 335 8o 3HA
L
- o
a¥
OO * s se
O

Z2A) 8-7(6.0 g, 0.010 mol)ol] ZF7HA]l 2-2(2.8 g, 0.008 mol)E 21 AAe] 1-A| o (2)oA] Al =
st oz ghAsle] <3leE 8> 4.8 g(5E 72%0) S AUt

\
\E/ \

\/

H-NMR (200MHz, CDCls): & ppm, 1H(9.15/s, 8.93/d, 8.55/d, 8.18/d, 8.12/d, 8.08/d, 8.04/d, 8.01/d,

7.87/d, 7.85/s, 7.82/m, 7.76/s, 7.61/d, 7.45/m, 7.38/m, 7.36/m) 2H(7.88/d, 7.79/d, 7.52/d, 7.41/m,
1.98/s) 4H(7.51/m)

LC/MS: m/z=673[ (M+1)']

73

AAlel 9 ¢ 3k 9

©
)

(D) Az 1 A 9-19 &4

Br Br W
o 0 e NIe)
CoO - et — o 5
o 900

9-1

1,8-dibromoanthracene(3.4 g, 0.010 mol)°l bis(pinacolato)dibron(3.0 g, 0.012 mol)E ¥ AAd 1-AZ
o ()ollA AHg-4 %af“} o2 <F7HA 9-1> 2.8 g(F&73%) F5313th. (n/z=383)
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[0255]

[0256]
[0257]

[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

SIS3l 10-2016-0032521
(2) Azd 2 @ FA 9-29] A
SR R T
oo T (2

o1 92
=724 9-1(4.6 g, 0.012 mol)ol 2—iodophenol(2 2 g, 0.010 mol)E Y AAd 1-#A|ZFd (2)dA] AlgEH =
A3t o R FAFte] <FHA 9-2> 2.4 g (& 70%)S DA}, (n/2=349)

(3) Az=el 3 F7HA] 9-39] FA

Br HO

9-2 93

O

Z7HA 9—2(4 0 g, 0.010 mol)S YL AA 1-AZe] ()M AFEH TLe WHo=Z FAst] <FHA 9-3>
2.0 g (8 55%)S LA}, (m/2z=359)

(4) Azd 4 @ FHA 9-49] FA

F7HA 9-3(3.6 g, 0.010 mol)& ¥ HAld 1-AZFd (4)olM A& TU3 wHor ghAsle] <F7HA 9-4>
3.0 g (& 86%) 553k th (m/2=345)

(5) Azzel 5 F7HA] 9-59] A

Ow
T

o-4 95

FHAl 9-4(3.5 g, 0.010 mol)& FaL AAe 1-Alxe] (5ol AHEH TLdF PP o gHgste] <74 9-5>
2.3 g (& 61D)F53AT (n/2=373)

_85_



[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

ZIHEd 10-2016-0032521

(6) Az=el 6 @ F7HA 9-69] FA

B O\B/O

CS LY. .
+ /B_B\ -

0 o o 0

95 96
74 9-5(3.7 g, 0.010 mol)®l] bis(pinacol ato)dlbron(S 0 g, 0.012 moD)E Y3 A 1-#|Ze] (1)lA
AREE g H O R <FHA 9-6> 2.8 g(F& 66%) TS3FATH. (n/2=420)

(7) Azd 7 @ FHA 9-79] A4

T DR
[oXgye]
B

L O — O
SOOI -0

9-7

ZZHAl 9-6(4.2 g, 0.010 mol)oll 1,4-dibromobenzene(1.9 g, 0.008 mol)E Y AAd 1-A|Zo (2)o]A Al&
H H593 PHo R <FA 9-7> 3.2 (& 71%) FEIAT. (n/2=449)

(8) Azxd 8 @ FHA 9-89] A

yel
Q)= B Ya
o o
&) C T — A0S
-0 Tt W

9-8

=24 9-7(4.5 g, 0.010 mol)el bls(pmacolato)dlbron(B 0 g, 0.012 mol)= ¥ AAd 1-AZd (1)o]A
AREE FUT MO R <FIHA 9-8> 3.5 g(F& 71%) F5IATH. (n/2=497)

(9) Azel 9 @ 33HE 99 FA

— /
—/ - o N {7*\\%/:{\
o AL NS e S
\ //>

2-2

Z7H4 9-8(5.0 g, 0.010 mol)ol =7+A 2- 2(2 8 g, 0.008 mol)E ¥ AAd 1-AZd (2)o]A A8d &
3k o7 AEte] <3letE 9> 3.6 g(FE 63%)S LTt

H-NMR (200MHz, CDCls): & oppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.45/m, 7.42/m) 2H(7.79/d, 7.55/m, 7.51/m, 7.33/m, 1.85/s) 4H(7.25/d)
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[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

ZIHES 10-2016-0032521

LC/MS: m/z=573[ (M+1)']

AAle 10 ¢ 3hghE 109 94

(1) Azd 1 : 3adE 109 A

/ — 72 /=N TN
7N Br4<<_>, (}\_/"_(\ Vi
\——S_%‘ (SN ? />—\- A\
\ \ — Ly
) \
10

=24 9-8(5.0 g, 0.010 mol)ell 2-bromo-9,9-dimethyl-9H-fluorene(2.2 g, 0.008 mol)E ¥iL AAY 1-A =
o (2)ollA AMEE U HPoR FAste] <E3E 10> 3.9 g(FE& 69%) S AUt

H-NMR (200MHz, CDCls):§& ppm, 1H(8.15/s, 7.93/d, 7.87/d, 7.84/d, 7.77/s, 7.71/d, 7.63/d, 7.61/d,
7.60/d, 7.55/d, 7.45/m, 7.42/m, 7.38/m, 7.36/d, 7.28/m) 2H(7.33/m, 1.85/s, 1.72/s) 4H(7.25/d)

LC/NS: m/z=563[ (M+1) ]

AAle 11 0 3hghE 119 94

(1) Azl 10 3p5he 119 94

T\

/ _ TN 4
F\M\FH/O]: ) —W \%ﬁ
—={ Y oY B ) \ 7
! />\ \ (\ /\ ) _ \/ S
N4 = * S
SN/ N7/
\_7/ Q 1

98

Z7HA 9-8(5.0 g, 0.010 mol)oll 4-bromopyrene(2.2 g, 0.008 mol)E YWil AAd 1-A|Zd (2)o]4] AFEH &

9-
A3 o7 gAEte] <3letE 11> 4.1 g(58 71%)S AT},

H-NMR (200MHz, CDCls): & ppm, 1H(8.15/s, 7.93/s, 7.87/d, 7.84/s, 7.84/d, 7.61/d, 7.60/d, 7.45/m,
7.42/m, 7.36/d)

LC/MS: m/z=571[ (M+1)']

AAle 12 ¢ 3hghE 129 94

() Alzd 1 3gE 129 A4

¢ ?*’<_J%‘B :t: —
=
§4/—<;}

-8

Z=7F4) 9-8(5.0 g, 0.010 mol)ol 5-bromo-7,7-dimethyl-7H-benzol[c]fluorene (2.6 g, 0.008 mol)ZS Y 2AA|
o 1=z (2)olA AMEE FdS WHoz At <3FE 12> 4.0 g(FF 65%)S AAT).

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.56/d, 8.52/d, 8.15/s, 8.09/d, 7.99/s, 7.87/d, 7.60/d, 7.54/m,
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

[0309]

[0310]

[0311]

ZIHES 10-2016-0032521
7.51/m, 7.45/m, 7.44/m, 7.42/m, 7.36/d, 7.24/m) 2H(7.71/d, 7.61/d, 7.33/m, 1.85/s, 1.78/s) 4H(7.25/d)

LC/NS: m/z=613[ (M+1) ']

Al 13 ¢3Sk 139§
(1) Azxel 1 F2HA 13-09] A4

HQ TfO,
S O

13-0

4-bromonaphthalen-2-01(2.2 g, 0.010 mol)el|l trifluoromethane sulfonic anhydride(3.1 g, 0.011 mol),
Wmdmdlog,oowlmné»ﬁﬁ HAAl 2-Aze] (2)A AMEE FUT o R Tkl FHA 13-0
2.6 g(5& 75%0)& LAtk (n/2=353)

(2) Azxd 2 @ FA 13-12] A

+H B,
751 0 o ave
SO &
Coo M1
13-0 13-1

9-6

Z7HA 9-6(4.2 g, 0.010 mol), &7+ 13-0(2.8 g, 0.008 mol)E YW AAd 1-A|Zo (2)dA] AlLE S
S ko2 <F7HA 13-1> 3.7 g(& 74%) 53Rk, (m/2=499)

(3) Alzd 3 @ 3= 139 &4

: g
O o %
W ) o) <!|§ll§ii’

131
13

=74 13-1(4.5 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)E ¥ Ao 1-A x4
(2)el A AHEE EUg o R <8lgE 13> 3.9 g(F872%) F55H3tt

H-NMR (200MHz, CDCls): & ppm, 1H(8.42/d, 8.15/s, 8.04/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.60/d, 7.45/m, 7.42/m, 7.36/d) 2H(8.55/d, 8.08/d, 7.61/d, 7.33/m, 1.85/s) 4H(7.55/m)

LC/NS: m/z=547[ (M+1)']

AAle 14 ¢ shRHE 149 4

_88_



ZIHEd 10-2016-0032521

[0312] (1) AZd 1 : 3= 149 A

D D

O AL oL
v Q \
O 8

W, P .
13-1 O O
[0313] 14
[0314] ZZH 13-1(4.5 g, 0.010 mol)°l| phenyl boronic acid(1.5 g, 0.012 mol)ZE Qi AAd 1-AZd (2)0]4 At
S5 e WHo R <3FE 14> 3.9 g(FF& 78%) 53T
[0315] H-NMR (200MHz, CDCl3):& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/d, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.45/m, 7.42/m, 7.36/d) 2H(7.55/m, 7.33/m, 1.85/s)
[0316] LO/MNS: m/2=502[ (W+1)']
[0317] Al 15 ¢ F5tE 159
[0318] (1) Az 1: 3= 159 34
o O - g C
131 O O
[0319] 15
[0320] A 13-1(4.5 g, 0.010 mol)oll 3,5-dimethylphenylboronic acid(1.8 g, 0.012 mol)ES ¥ il Ao 1-A|Zd
(2)el A AHgH T3 iR <sl3HE 15> 3.8 g(&73%) 5313l
[0321] H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.76/s, 7.71/d, 7.61/d,
7.60/d, 7.55/m, 7.45/m, 7.42/m, 7.36/d, 7.31/s) 2H(7.84/d, 7.60/s, 7.33/m, 2.34/s, 1.85/s)
[0322] LC/NS: m/z=526[ (W+1) ]
[0323] Ao 16 : shEHE 169] 3
[0324] (1) Azd 1 : 33E 169 34
F
O e
— @, F
e e — %0
50 F o8
131 O O
[0325] 16
[0326] Z7HA 13-1(4.5 g, 0.010 mol)ell 3,5-difluorophenylboronic acid(1.9 g, 0.012 mol)E ¥iL AA]d 1-A|Z

(2)oM AHgE Fdd Yoz <5E 16> 4.1 g(5876%) TS5
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[0327] H-NMR (200MHz, CDCls):§& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.76/s, 7.71/d, 7.61/d,
7.60/d, 7.55/d, 7.45/m, 7.42/m, 7.36/d, 6.64/s) 2H(7.55/m, 7.33/m, 7.29/d, 1.85/s)

[0328] LC/MS: m/2z=533[ (M+1)']
[0329] AA ) 17 @ 3gHE 179 $HA
[0330] (1) Az 1 SFE 179 FA

(HO)B Q.
50
[0331] 17
[0332] 3 13-1(4.5 g, 0.010 mol)ol naphthalen—Z—ylboronic acid(2.1 g, 0.012 mol)E Y AAd 1-A|Z49

(2)ellM AHEE A o r <BFE 17> 4.3 g(5& 78%) F53AT.
[0333] H-NMR (200MHz, CDCl;):& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.92/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s,
7.71/d, 7.61/d, 7.60/d, 7.58/d, 7.42/m) 2H(8.00/d, 7.59/m, 7.55/m, 7.33/m, 1.85/s)

[0334] LC/MS: m/z=547[ (W+1) ]
[0335] e 18 BEE 189 A
[0336] (1) AZxd 1 : 3gE 189 A
Br \/sf\
A \/4 \>. J/:\ / N—
O W aVa
>P—4 )=\ ) ¢ NanY
PV i N
e S5
131 L )
[0337] 18
[0338] A 13-1(4.5 g, 0.010 mol)oll 4-(trimethylsilyl)phenylboronic acid(2.3 g, 0.012 mol)E YiL AA|d

=Alze] (2)oM AHEE 43 ez <shghe 18> 3.5 g(8& 62%) 5313t

[0339] H-NMR (200MHz, CDCls):§& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.42/m) 2H(7.77/d, 7.55/m, 7.46/d, 7.33/m, 1.85/s) 3H(0.25/s)

[0340] LC/NS: m/z=569[ (M+1) ]

[0341] AAd 19 : 3FE 199

ol

14
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]
[0356]

ZIHES 10-2016-0032521

(1) Azd 1 : 32 199 atA

. O
S O Lwos<{ )4 o S\a e
1341 19

A 13-1(4.5 g, 0.010 mol)oll 4-tert-butylphenylboronic acid(2.1 g, 0.012 mol)S ¥ il AA]o 1-AZd
(2)o A AMgE FUs e R <gFE 19> 4.1 g(5874%) TS5t

H-NMR (200MHz, CDCls): & oppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.42/m) 2H(7.55/m, 7.38/d, 7.37/d, 7.33/m, 1.85/s) 3H(1.35/s)

LC/MS: m/z=553[ (M+1) ]

AAle] 20 ¢ 3hghE 209 94
(D) Az 1 3h5h= 209 44

NC,

Br Q cN
Q O NC Q
{l'zll'} & +<H0»B—*<::§ 4ii%!!>
O O NC 0.0
131 "

ZZHA] 13-1(4.5 g, 0.010 mol)oll 3,5-diisocyanophenylboronic acid (2.1 g, 0.012 mol)S Y A4 1-A|
Zof (2)oA AFEE L3 WRoR <3jHE 20> 3.7 g(F£& 67%) F53ISIT.

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.47/s, 7.42/m) 2H(8.01/s, 7.55/m, 7.33/m, 1.85/s)

LC/MS: m/z=547 [Q1+1)']

AAle 21 ¢ SR 219 ¥4

(D) Az 1 3hsh= 219 94

21

A 13-1(4.5 g, 0.010 mol)oll perfluorophenylboronic acid(2.5 g, 0.012 mol)E YWil AAld 1-A|Zd
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(2)olA AHgE L3 WHos <gFE 21> 3.7 g(FF 63%) 53T,
[0357] H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d,
7.61/d, 7.60/d, 7.42/m) 2H(7.55/m, 7.33/m, 1.85/s)

[0358] LC/NS: m/2=587[ (M+1)']
[0359] AAd 22 BarE 229 &4
[0360] (1) Azd 1 F3H4 22-19] 34

v — O

9-6
[0361] 22-1
[0362] A 9-6(4.2 g, 0.010 mol)ell 1,4-dibromonaphthalene(2.3 g, 0.008 mol) & ¥aL AA|d 1-A|Zd (2)A
AHgE Fde WMo R <F kA 22-1> 3.7 g(F & 74%) 53T (n/2500)

[0363] (2) AZxd 2 : 32 229 A

8 0
ate Ty 50
o0 NN e it o SR e
-0 o ve

[0364] 224 2

[0365] 74 22-1(5.0 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)E ¥WiL AAd 1-AZd
(2)olA A& Fd3 Ho = <3}3HE 22> 3.4 g(FF 63%) F533T).

[0366] H-NMR (200MHz, CDCls):§& ppm, 1H(8.42/d, 8.15/s, 8.08/d, 8.04/d, 7.87/d, 7.84/d, 7.71/d, 7.60/d,
7.45/m, 7.42/m) 2H(8.01/d, 7.61/d, 7.33/m, 1.85/s) 3H(8.55/d) 4H(7.55/m)

[0367] LC/MS: m/z=547[ (W+1)']
[0368] Ao 23 ¢ SetE 239
[0369] (D) Azxd 1 : 3= 239 T4
<y /—\
= < ates
<¢?m' Br _
e, -0 —— ) -
[0370] s
[0371] F7HAl 22-1(5.0 g, 0.010 mol)®l phenyl boronic acid(1.4 g, 0.012 mol)E ¥ AA ] 1-A ] (2)dlA A}
89 FUY WP <FFE 23> 3.7 g(F& %) T
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[0372]

[0373]

[0374]

[0375]

[0376]
[0377]

[0378]

[0379]
[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

ZIHES 10-2016-0032521

H-NMR (200MHz, CDCls): & ppm, 1H(8.15/s, 7.87/d, 7.84/d, 7.71/d, 7.61/d, 7.60/d, 7.45/m, 7.42/m,
7.41/m, 7.36/d) 2H(8.55/d, 8.01/d, 7.79/d, 7.55/m, 7.51/m, 7.33/m, 1.85/s)

LC/MS: m/z=497[ (M+1)']

AAe 24 ¢ ShRHE 249] 4

(1) Azd 1 : TIHA 24-19] A

24-1

=204 9-6(4.2 g, 0.010 mol)ell N-bromosuccinimide(1. 8 g, 0.010 mol)E Y A4 1-A|Zo (7)o Al&
= Pgele] <Z7HA| 24-1> 2.6 g (5°F 52%)2 AT}, (m/2=499)

offt
©
o
z,
i)
o
fru
110(‘

(2) Az 2 @ FA 24-29] FA

D O O
¢ .

24-2

.0 g, 0.010 mol)°l phenyl boronic acid(1.4 g, 0.012 mol)E YL 2Ad 1-AZd (2)0A A}t
IO R <A 24-2> 3.5 g(F& 71%) 53T (m/2=496)

(3) Azxd 3 @ FA 24-32] FA

NPt _ ()
—( o Brﬁ/\7>FBr 7 WA SN -
; NN N\ / / &
O ) o — = >-4;4ﬂ =
\ < L)
\\__/7—_\_/) N /
4o 24-3
ZZHA] 24-2(5.0 g, 0.010 mol)ell 1,4-dibromobenzene(1.9 g, 0.008 mol)ES Y1 AAJd| 1-A|Zd (2)o]A A}
|8 TUs PO <FHA 24-3> 3.8 g(F& 73%) T53FAT. (m/z=525)

(4) Azxel 4 @ 33E 249 A
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[0386]

[0387]

[0388]

[0389]

[0390]

[0391]
[0392]

[0393]

[0394]

[0395]

[0396]

[0397]
[0398]

[0399]

[0400]

[0401]

[0402]

ZIHEd 10-2016-0032521

=744 24-3(5.3 g, 0.010 mol)oﬂ pyren-4-ylboronic acid(3.0 g, 0.012 mol)E Y1 A 1-A1Zd (2)°]A
AHgE Tde o R <F3E 24> 4.7 g(5& 73%) F5E3AH.

H-NMR (200MHz, CDCls): & oppm, 1H(7.93/s, 7.87/d, 7.84/d, 7.71/m, 7.61/d, 7.60/d, 7.45/m, 7.42/m,
7.41/m, 7.36/d) 2H(8.12/d, 7.88/m, 7.82/d, 7.71/d, 7.52/d, 7.51/m, 7.33/m, 1.85/s) 4H(7.25/d)

LC/NS: m/z=647[ (M+1)']

e 25 ¢ skebE 259 33
(1) Alzd 1 3gE 2569 T4

VAR

\ >——\<—/\>—Br
Dt — H\ /ﬁ
O\ /7 S— . (HO)ﬁ#@ A
< Ny =/ ,

\ //—_/\_// /\ \/—4\ />

243
25

=74 24-3(5.3 g, 0.010 mol)el] 9,9-dimethyl-9H-f luoren—2-ylboronic acid(2.9 g, 0.012 mol)E Y1 AA]
o 1=z (2)olA AMEE Fd3 WHoR <3IHE 25> 4.9 g(F& 76%) TS5

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.93/d, 7.87/d, 7.84/d, 7.77/s, 7.71/d, 7.63/d, 7.61/d, 7.60/d,

7.55/d, 7.45/m, 7.42/m, 7.41/m, 7.38/m, 7.36/d, 7.28/m) 2H(7.52/d, 7.51/m, 7.33/m, 1.85/s, 1.72/s)
4H(7.25/d)

LC/NS: m/z=639[ (M+1)']

Al 26 ¢ shebE 269 94

(1) Aze 1 SA 26-19] A

, 7N
Vi \\7 © — 7 N\
\; / B\O _/_ \ ¢ N \ />—~Br
) Br— )—®r —
JN\_( ) .
O T avet=
W W Q _J/H\_}
242 26-1

.0 g, 0.010 mol)oll 1,4-dibromonaphthalene(2.3 g, 0.008 mol)S YL AAd 1-A = (2)]A]
AFEE BAT WO R <F7hA| 26-1> 4.3 g(5875%) F53H5Ith. (n/2=575)

(2) Azd 2 : 32 269 A

e

S
/ ’_\
F_(:\ - { F(\H/f*\ //
S\ 7N H
L (OB —_— Q \ /
S . T\
Lﬂ 7/ N/ N/
26
26-1
=7k 26-1(5.8 g, 0.010 mol)°] naphthalen-1- ylboronlc acid(2.1 g, 0.012 mol)E YL AAld 1-#]Z49

(2)o14 AHgYE FUd o <338 26> 4.7 g(5& 75%) F58 ).

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.42/d, 8.08/d, 8.04/d, 7.87/d, 7.84/d, 7.71/d, 7.60/d, 7.45/m,
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[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0409]

[0410]

[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

ZIHEd 10-2016-0032521
7.42/m, 7.36/d) 2H(8.01/d, 7.61/d, 7.52/d, 7.51/m, 7.33/m, 1.85/s) 3H(8.55/d) 4H(7.55/m)

LC/NS: m/2=623[ (M+1)']

A 27 ¢ shRHE 279 ¥4

(D) Az 1 35z 279 44

27

26-1(5.8 g, 0.010 mol)°ll phenyl boronic acid(1.4 g, 0.012 mol)E ¥WiL AAd 1-A ] (2)9A] A}
H U3 Iy or <3lgtE 27> 4.1 g(58 71%) 5.

H-NMR (200MHz, CDCls): & oppm, 1H(7.87/d, 7.84/d, 7.71/d, 7.61/d, 7.60/d, 7.45/m, 7.42/m, 7.36/d)
2H(8.55/d, 8.01/d, 7.79/d, 7.55/m, 7.41/m, 7.33/m, 1.85/s) 4H(7.51/m)

LC/NS: m/z=572[ (M+1)']

AAe 28 ¢ e 289 A

(1) Aze 1 SA 28-19] A

/O '/ '
7N\ ' — =N
< /——<\\ / + O Br /7§>__<\ /)—XYQ*

— =\
OO \J 0
24-2 13-0

ZA) 24-2(5.0 g, 0.010 mol), &34 13-0(2.8 g, 0.008 mol)E Wi AAd 1-A|Zd (2)o]A] AL&H
S o2 <F7HA 28-1> 4.1 g(8F 71%) 53 Y. (m/2=576)

o
°

(2) Azxd 2 : 3FE 289 FA

//:\\
N\ /N
Hi\} - Dl
S\ —

/ (HOB— _— . _/
\ + /\ // (\// \\\ <_</ i
/ \ <§\ f AR >:‘< N \ )
N 7 N\ \—/

\_/ O\ s
281 o /HM»'*/)
\\ ”/ N/

28

A 28-1(5.8 g, 0.010 mol)el naphthalen-1-ylboronic acid(2.1 g, 0.012 mol)E ¥l AAd 1-AZd
(2)A AgE 598 oz <8lEE 28> 4.6 g(5874%) 53519}

H-NMR (200MHz, CDCls): & ppm, 1H(8.42/d, 8.04/d, 7.87/d, 7.85/s, 7.84/d, 7.76/s, 7.71/d, 7.61/d,
7.60/d, 7.45/m, 7.42/m, 7.41/m, 7.36/d) 2H(8.55/d, 8.08/d, 7.52/d, 7.51/m, 7.33/m, 1.85/s) 4H(7.55/m)
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[0418]

[0419]

[0420]

[0421]
[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

LC/NS: m/z=623[ (M+1)']

AAle] 29 ¢

(1) Azze] 1 :

2 ol
oo Y

(2

VAR
Ny

\

\\_j \_7

=

5

9-7

o2
oft ©

Q)
=

) AZd 2

\>_4<E /
)

1

29-1

o

_BO:[:

N
Vi
N7 o

==

s

()

o o0
W, © e
0.0 S

-7(4.5 g,
HhH o g <F7HA| 29-1> 3.5 g(5S 71%) F58FF T, (m/z=497)

==

oA

/

\

shetE 2991 94

7HA 29-19] 34

OOt

29-1

=P

0.010 mol)oll bis(pinacolato)dibron(3.0 g, 0.012 mol)E Y

7HA) 29-29] FA

oTf
/_\\ \,_ﬁ
N />

22

// 7N\ S />—\\_//
N\
<\ )— N\
[ N //\F—‘t-\ /\/_\)
YW, =
29-2

ZHA 29-1(5.0 g, 0.010 mol)oll F3HAl 2-2(2.8 g, 0.008 mol)E ¥iL

3 W o FAste] <F7hAl 29-2> 4.1 g(F8 71%) S DAt (m/2=572)

(3

) A|zxd 3

FZHA 29-39] A4

ey

£351 10-2016-0032521

AAle 1-Alze (DA

AR 1-AlZd (2)o]A4 AHEE 54D

= 32% E u/\/\q (m/Z 730)

lell 1=Alzd] (2)01A4 AL

29-2 293
Z7H4) 29-2(5.7 g, 0.010 mol)ol N-bromosuccinimide(3.6 6 & 0.020 mol)E Wi AAje] 1-l2e] (7)olA A
d sde gor gAste] <g Al 29-3> 2.3 g (7
(4) Az 4 : S3E 299 FA

— :/:/\ N 7\ — //=<:/\
BrJ{/_‘i\\ \ /\/——‘&_/2—// /:\ ‘<:>‘—</k\,>—<:/>’_‘\ y

N . + QoM — (_< P

AW //’F\> — N\ 7 _

50 = O=-0
BN/ N\ 7/ =/

293 29
Z7H4 29-3(7.3 g, 0.010 mol)°ll phenyl boronic acid(2.8 g, 0.024 mol)E Wi 2
4% 293 oz FAFe] <R 20> 4.8 g(E 66%)S AT}
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[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]
[0440]

[0441]

[0442]

[0443]

ZIHES 10-2016-0032521

H-NMR (200MHz, CDCls):§& ppm, 1H(8.55/d, 8.15/s, 8.08/d, 7.85/s, 7.76/s, 7.71/d, 7.66/d, 7.64/d,
7.36/d) 2H(7.67/d, 7.55/m, 7.33/m, 1.85/s) 3H(7.41/m) 4H(7.25/d) 6H(7.79/d, 7.51/m)

LC/NS: m/z=725[ (M+1) ']

ATl 30 ¢ skekE 309 94

(D) Azxzd 1 : F3A 30-19 A

O O
+ —_—
OGN 2
|

14 301
=74 1-1(3.6 g, 0.012 mol)ol 10-iodophenanthren-9-01(3.2 g, 0.010 mol)E @il AAd 1-A = (2)]A]
AFgE B Wy o R At <F7HA 30-1 > 2.6 g (& 70%)S AT}, (m/2=370)

(2) Azxd 2 @ FA 30-29] A4

Bk

301 302

Z7H4) 30-1(3.7 g, 0.010 mol)S ¥ Ao 1-AlZe] ()4 AMEE FUe WHoz A3 e <
2> 2.3 g(5& 61%)S AAT}. (m/2z=380)

ZHAl 30~

of

(3) Azxd 3 @ FXA 30-39] A

B o

30-2 30-3

FZHA 30-2(3.8 g, 0.010 mol)S ¥ AA o 1-AlZ] (4)o]- AMEH Fd3 Wyor A <F7HA 30-
3> 2.9 g (578 80%) 53R (m/2=366)
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[0444]

[0445]
[0446]

[0447]

[0448]
[0449]

[0450]

[0451]
[0452]

[0453]

[0454]

[0455]

ZIHEd 10-2016-0032521

(4) Az 4 @ =4 30-49] A

o o

30-3 30-4

S 30-3(3.7 g, 0.010 mol)& Y AAd 1-AZd (5)ollA AHEH T oz FAste <FIHA 30-
4> 2.3 g(& 59%0) 53U} (n/2=394)

(5) Azl 5 @ F7A] 30-59 A

304 305
=244 30-4(3.9 g, 0.010 mol)oll N-bromosuccinimide(l. 8 g, 0.010 mol)E ¥ AAA 1-AZd (7)o]A A}
|8 L3 wRiew At <A 30-5> 1.9 g (F& 400)S DATH. (n/2=473)

(6) Az=dl 6 @ FIHA 30-69 F74

l I o p g
+ /B_B\ -
0 °° 200
Br B«
o 0O
30-5 /}_$ 306

A (4.7 ¢, 0.010 mol)®] bis(pinacolato)dibron(3.0 g, 0.012 mol) & Y3 AAd 1-AZd (1)oA]
H Fde YHo g <FHA 30-6> 3.7 g(5F& 71%) 53T, (n/2=520)

(7) Azd 7 : 32 309 A

you o

‘ oTf }ﬂ 7N

O Ny O ~ 0
0

.B o J \_/ \/}—\\
% 306 22 =7
30
27+ 30-6(5.2 g, 0.010 mol)oﬂ ZZHA 2—2(2 8 g, 0.008 mol)E& ¥ AAld 1-AZxd (2)dA ALEH &Y
g W o2 gt <3 s 30> 4.4 o(5E 73%)S ATt

¢
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[0456]

[0457]

[0458]

[0459]

[0460]
[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

ZIHES 10-2016-0032521

H-NMR (200MHz, CDCls): & ppm, 1H(8.55/d, 8.08/d, 8.01/d, 7.88/d, 7.87/d, 7.85/s, 7.76/s, 7.61/d,
7.45/m, 7.41/m, 7.38/m, 7.36/m) 2H(8.93/d, 8.12/d, 7.88/m, 7.82/m, 7.79/d, 7.55/m, 7.51/m, 1.98/s)

LC/NS: m/2=597[ (M+1)']

Al 31 ¢ SRHE 319 A

(1) AZd 1 : 3= 319 A

7N
0 s

|'Egib: A /:fg::y 4‘* D /4_/
I W/ W/ o
/ A\
N 7 “‘/F_
o o & p,

% 30-6

ZZHA] 30-6(5.2 g, 0.010 mol)oll 2-(4-bromophenyl)naphthalene(2.3 g, 0.008 mol)E YW AA|d 1-A|Z4
(2)dlA ALgd sds WP oR Fdste] <slgE 31> 3.8 g(FF 64%)S EUTt.

31

H-NMR (200MHz, CDCls): & oppm, 1H(8.01/d, 7.92/d, 7.88/d, 7.87/d, 7.73/d, 7.61/d, 7.58/d, 7.45/m,
7.38/m, 7.36/m) 2H(8.93/d, 8.12/d, 8.00/d, 7.88/m, 7.82/m, 7.59/m, 1.98/s) 4H(7.25/d)

LC/NS: m/z=597[ (M+1)']

Al 32 ¢ shekE 329 94

(1) Aze 1 SA 32-19] A4

[eXgye] l
B . HO
+
OOO "
| D O e

3241
11

N
N

¢

14 1-1(3.6 g, 0.012 mol)o] 2-iodophenol(2.2 g, 0.010 mol)E Y3 AAd 1-A|Ze] (2)olA] ALLH =
W oz FAste] <F7HA 32-1> 1.7 g (578 64%)S ). (m/2=270)

=

o

Q]
=

o

(2) Azxd 2 : FA 32-2¢] A

55—

322

%ﬂﬂs&u27g,om0mné Yo A 1-Alzd (3)AH AMEE L3 Wi or ddste] <F3hA 32-
2> 1.8 g (% 63%)S LA}, (m/2z=280)
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]
[0479]

[0480]

[0481]
[0482]

ZIHEd 10-2016-0032521

(3) Azl 3 @ F7A] 32-39] FA
322 323

F7HA 32-2(2.8 g, 0.010 mol)& Wil HAld] 1-AlZd] (4)olA AFEH FLe WHo=z FAsle] <FHA 32-
3> 2.1 g (58 780)F539 T (n/2=266)

(4) Azxd 4 @ FA 32-49] A

323 324

FZHA 32-3(2.7 g, 0.010 mol)S ¥ Ao 1-AZ] (5)olA AMEH L3 Woz A <FHA 32-
4> 1.9 g (578 65%)F53ATH (n/2=294)

(5) Azxd 5 @ FA 32-59] FA

Br

324 325
=74 32-4(2.9 g, 0.010 mol)ol] N-bromosuccinimide(1.8 g, 0.010 mol)E ¥ AAld 1-#A|Zd (7)A] A}b
L3 sde Yo R FAt <FHA 32-5> 1.6 ¢ (FF& 44%) S AT (n/2=373)

(6) Aze 6 1 A 32-62] A

+ O
e s O

326
4-bromonaphthalen-1-amine(2.2 g, 0.010 mol)ol 3,5-dimethylphenylboronic ac1d(1 8 g, 0.012 mo)E ¥
AA e 1-AZd (2)oA AbEE U WHo R At <FHA 32-6> 1.8 g(F& 73%) S AT (m/2=247)
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[0483]

[0484]

[0485]

[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

[0492]

[0493]
[0494]

ZIHES 10-2016-0032521

(7) Azl 7 @ F7A 32-7¢] &4

O s Br O

. S
HaVaY 0 0
&,

32-7

=74 32-6(2.5 g, 0.010 mol)ell 4-bromodibenzol[b,d]thiophene(2.6 g, 0.010 mol), Pd(dba),(0.5 g, 0.0005
mol), sodium—-tert-butoxide(1.9 g, 0.020 mol), TOL 70 mLE ¥ i 95 TColA 4A 7t wwkdle] whe-A|F ), Wb

SEF8 T H0 : MCol S87 & APAA(n-HEXANE : MC)3te] <F 74 32-7> 3.3 g (77%) S8kt (n/2=429)

(8) Axd 8 : 3}FE 329 A

/:\
3 O aceltse
. s
cCo - D el ﬂ

7N - . J\ \/\

Br \ /Wi
N—/

32-7 2

ZHA) 32-5(3.7 g, 0.010 mol)ol F7+A) 32- 7(4 3.g, 0.010 mDE ¥ar AAld 32-AZ] (DA ALEE &
HHos st <shghE 32> 5.4 g(5& 75%) & AU

e O{N

oo 1~

H-NMR (200MHz, CDCls):§& ppm, 1H(8.49/d, 8.45/d, 8.07/d, 8.01/d, 7.98/d, 7.88/d, 7.86/d, 7.81/d,

7.78/d, 7.71/d, 7.59/d, 7.54/m, 7.53/m, 7.52/m, 7.50/m, 7.44/m, 7.38/m, 7.36/m, 7.31/s, 7.27/m,
7.04/d, 6.86/d) 2H(7.60/s, 7.33/m, 2.34/s, 1.85/s)

LC/MS: m/z=722[ (M+1)']

14

AN 33 : 3L 339

o

(1) Azd 1 : FIHA 33-12] A

0 HO l
—
.
coy Cc0
I

33-1

A 1-1(3.6 g, 0.012 mol)el 2,4—di—tert—butyl—6—iodophenol(3 3g, 0.010 m)E Wi AAd 1-Axd
(2)0lM AHeE A By or st <THA 33-1> 2.4 g (5°F 64%)S AAT. (m/2=382)
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[0495]

[0496]
[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

ZIHES 10-2016-0032521

(2) Azxd 2 : FA 33-2¢] A

332

Z7HA 33—1(3 8 g, 0.010 mol)& Wi AAld 1-AZd (3)oA] Ab&H L Hoz st <A 33-
2> 2.3 g (58 59%)2 IATt. (m/2=392)

(3) Az 3 : =7r7) 33-3¢9] A
33-2 333
FXA 33-2(3.9 g, 0.010 mol)S @i AAo 1-A|Zo (H)dlA] AR 5 WHoz FAste <F7HA 33-

3> 2.8 g (8 73%0)FESAT (n/2=378)

(4) A Zd 4 : Z7+A) 33-49] A
333 33-4

F7HA 33-3(3.8 g, 0.010 mol)& ¥l HAld] 1-Al&d] (54 ALEH FLd WHo=z FAsle] <FHA 33-
4> 2.8 g (58 68%)F53+A T (n/2=406)

(5) AZd 5 : =7+H] 33-5¢] A

o

33-4 33.5

A 33—

4
A

oo ofy
2

(4.1 g, 0.010 mol)ol N-bromosuccinimide(1.8 g, 0.010 mol)ES ¥ i AAJd] 1-A|Zd (7)o4] A}
o R 3Agste] <FHA 4-5> 1.9 g (& 40%) S AT} (m/2=485)
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[0507]

[0508]
[0509]

[0510]

[0511]
[0512]

[0513]

[0514]

[0515]

ZIHES 10-2016-0032521

(6) Az=dl 6 @ FIHA 33-69 ¥4

NH, NH
e SIS v Sy
NH, NH

F
336

5-bromobenzene-1,3-diamine(1.8 g, 0.010 mol)ol 1-bromo—4-fluorobenzene (3 5 g, 0.020 mol)E gir AA]
of 32-Azd (T)llA A{E S o R FAsle] <FIHA 33-6> 2.8 g(F& 75%)S FAT. (m/2=375)

(7) Az 7 0 SHA 33-79] &4
F F
Q,H Q\IOCN
BrQH * BFOCN T Br{%‘OCN
&

%

336

74 33-6(3.8 g, 0.010 mol)oll 4-bromobenzonitrile(3.6 g, 0.020 mol)S Yil Ao 32-A|Zd (7)A
AbgE BYE o R FAdste] <F7HA 33-7> 4.1 g(F& 71%9)S AT (n/2=577)

(8) Azxd] 8 @ FXA 33-89] A

= N
AW W _
=<N_\ jCN \ ; ;N—<<\ /) CN
Br ) . o O~f . o /=
_QL/\/ =\ j,:oB B\OI I B \L/(/) —
N—\ ,—CN / N / \ -
/: N/ /N‘\;/>*CN
& P /:\
M <\ /
F F\ﬁ/
33-7
33-8
744 33-7(5.8 g, 0.010 mol)ell bis(pinacolato)dibron(3.0 g, 0.012 mol) & 2L AAld| 1-AFd] (1)) A
AHeE HUsk W oz <F7HA| 33-8> 4.6 g(FE& 73%) F53ATE. (n/2=625)
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[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]
[0524]

[0525]

[0526]
[0527]

ZIHES 10-2016-0032521

(9) AZd 9 : 3= 339 dhHA

<i} A
e ST N S - 3
OOO IO\B \7> Va \/\_(m /_/ —\ /—CN
* /o { =\ f —\ N —
B W / Qﬁp@% _
r —
F \ 7/
338 F

Al 33-5(4.9 g, 0.010 mol)ell FZHA 33—8(7 5¢g, 0.012 mol)E ¥ AAlo] 1-AZxd (2)ollA ALEH &
Hc}tg»—o—i ?:ILAJ—C:’_]'O% <§:]'§—:IL% 33> 35 g ( 61%)a t:/\)\E]'

=
S

Q]
=

o N

H-NMR (200MHz, CDCls): & ppm, 1H(8.01/d, 7.88/d, 7.87/d, 7.74/s, 7.61/d, 7.45/m, 7.44/s, 7.38/m,
7.36/m, 5.73/s) 2H(6.25/s, 1.85/s) 4H(7.39/d, 6.99/d, 6.81/d, 6.61/d) 6H(1.35/s)

LC/NS: m/z=572[ (M+1)']

AN 34 3FFE 349 FA

(1) Azd 1 : FIHA 34-12] A4

I Br | Br
Br

1-5 34-1
Z 3k 1-5(3.7 g, 0.010 mol)el N-bromosuccinimide(1.8 g, 0.010 mol)E& 2L AAle] 1-A|Zd] (7)NA AL
H 53 Wy or FAEte] <FHA 34-1> 1.5 g (FF 33%)S AU}, (m/z=452)

(2) Az 2 @ FHA 34-29] FA

CN

@ + Q—d — BN
H,N = Qm
F

4-aminobenzonitrile(1.2 g, 0.010 mol)°ll 4-bromo—-2-chloro-1-fluorobenzene(2.1 g, 0.010 mol)S Wil 2A]
of 32-Azd (el A& Fdgt o=z FAdste] <F31A 34-2> 1.8 g(F& 75%)S L3UT}. (n/2=246)
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[0528]

[0529]
[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]
[0539]

ZIHES 10-2016-0032521

(3) Az 3 : F37HA 34-32] A

CN

CN
g0 8 o
Oy o o0

F

34-3

ZZHAl 34-2(2.5 g, 0.010 mol)el| naphthalen-l-ylboronic acid(2.0 g, 0.012 mol)E Yi AAld 1-A|Z
(2)oll A 2183 LSt oz At <A 34-3> 2.5 g (FF 730) = AU, (n/2=338)

(4) Azl 4 @ 33E 349 A

O (
oalNvt &
W
@ O g
HN ) NC =<
OO "l o0 O
N/ N\ 7 = = ” 7N
Br {

=( N/ { /> N \\
F "/ y _
: N7 N
o OO

N
F

34

7+ 34-1(4.5 g, 0.010 mol)oll E7+A] 34-3(6.8 g, 0.020 mol)E P11 AAd| 32-#Ze] (7)o]A] AlgHE =
A3t W o g At <3FE 34> 6.2 g(FF 64%)S AUt

H-NMR (200MHz, CDCl3): & ppm, 1H(8.01/d, 7.88/d, 7.59/d, 7.44/m, 7.38/m, 7.36/m, 7.11/d) 2H(8.55/d,
8.42/d, 8.08/d, 8.04/d, 7.61/m, 7.05/d, 6.87/s, 6.57/d, 1.85/s) 4H(7.55/m, 7.39/d) 6H(6.81/d)

LC/NS: m/2=968[ (M+1)']

Al 35 ¢ shebE 359 94

(1) Aze 1 FA 35-19] A

=~
O Br
- . HN
o A -

35-1
dibenzo[b,d]thiophen-4-amine(2.0 g, 0.010 mol)el 1-bromo-3,5-dimethylbenzene(1.9 g, 0.010 mol)=
AAe 32-Azd (DA AHgE F9 WRoR st <FIHA 35-1> 2.3 g(FE 75N =
t}. (m/2z=307)

M2 ot
2 K
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[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

(2) Az 2 @ 35hE 359 94

N/ \\_/// HN
/// \
§
9-7 —
/
35-1

Z7H4 9-7(4.5 g, 0.010 mol)ol =31A) 35—1(3
A3 o w gAsto] <5HehE 35> 4.8 g(5°

SIE31 10-2016-0032521

s\// \\

ﬁjh

< //)__2_\ —/

35

1g, 0.010 mo)E ¥
71%)2 t:/\)\E]'

A 32-A| Z2d (7)olM ALgH 5

H-NMR (200MHz, CDCls): & ppm, 1H(8.45/d, 8.15/s, 7.98/d, 7.87/d, 7.84/d, 7.81/d, 7.71/d, 7.61/d,
7.60/d, 7.52/m, 7.50/m, 7.45/m, 7.42/m, 7.36/d, 7.27/m, 6.86/d, 6.71/s) 2H(7.54/d, 7.33/m, 6.69/d,

6.36/d, 2.34/s, 1.85/s)

LC/NS: m/z=672[ (M+1)']

axp AAle 10 3eE 1S

e,

Yol gY

u

ITO2 ZEE FE71F Yol CuPcE 80 nm, a-NPDE 30 mmE A

o] 25 nm, %% 0.1 m/secE A3 thS Al

AAEFEAE Az, old, 7z 249

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

22p A 2 WA 31
1 oAl skl [

7] e

el 71A% 8=

538 1> + <33E B> 642 E3s)
1 nm, Al& 120 nme] =42 Awste] #7]

B
<
=
AN
&

lgzE 40 nm, LiF&

olN

2= CuPc,

a-NPD, Algs= 0.1 nm/sec, LiF&= 0.01

& SR RS ALetuE 24 AAdl 1} FAR WHoR

pal

art Al 2 WA 319 fAAALFEAE Az,

22} vlald 1

H] sl e] s A7) A
K

&
2 ¥4s

22p AAe] 32 1 B3 328 HETe] ¥F £F =¥E 8=

ITO2 ZEH F87]1F Yol CuPcE 80 nm, a-NPDE 30 nmE A9}l =
AlgzE 40 nm, LiFS 1 nm, AlS 120 mme] AZE st {7
0

3Fo] 25 nm, S&E% 0.1m/sec® A3 S
AAEZAAE AxsUTE. olw], 7 EA-9
nm/sec, AlS 0.5 nm/sec®E 3}AT}.

22 AAlel 33 WA 35

7] Bgt= 32 WAl sbrl [a 209l 71AE Sete
A e 33 WA 359] I AAEGRAE AlE

Aele] ATz A wiEel ola) AxE FFE A AwHo

7% = a
Az ol AHgHal e =AM E AR A& Aelstal FdsAl A=tk

2

$ARARF 2 A%

o

].

3 & <3}EE A> + <3IFE 32> 692

-

ofN
iy

2= (CuPc,

a-NPD, Algs= 0.1 nm/sec, LiFe&
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[0555] ez} Hlale] 2

[0556] Hae S 93 frddTiel s aakE 7] AAlde] aabrzolA L os) Alx® shet

= H
19t SR BE AR 42 AT BAsA AL

32 e
o
=
>
N

N
Ny

[0557] i

[0558] <s}gE A> <39HE B>

[0559] o8}, 7] &b AAe] 1 WX 359} 2} vlae] 1, 20 wEl AE2E V) AA LG Az} EHS uwd Ay}

= ot7] [ 1] 9 [3F 2] Hehpsict.
[0560] [ 1]
@ANE | ATV YA waAEE (CIEx, y))
HOST | (1000 cd/m?) cd/m?) (cd/A)

AXFAAIGL | BEEL 5.1 745 6.1 (0.13,0.10)
AXMAAG2 | EEE2 5.3 722 6.1 (0.13,0.12)
AXHAAIG3 | EEEs3 5.1 751 6.4 (0.14,011)
AXMAAIG4 | 324 5.5 711 6.1 (0.14,013)
AR5 | SHEES 53 774 6.5 (0.14,0.11)
AXFAAIGE | 3126 5.1 811 6.5 (0.13,009)
AXFAAG7 | BRE7 5.5 800 6.1 (0.15,0.10)
AXHAAIG)8 | EErEs 5.3 788 6.7 (0.150.11)
AXFAAIG9 | 329 54 744 6.6 (0.14,011)
AXHIAIG10 | 3210 5.1 735 6.1 (0.15,0.10)
AXHAG1L | EEE1l 5.1 721 6.4 (0.14,013)
AXFAAIG12 | BHEE12 5.3 801 6.5 (0.13,0.09)
AXHAAG13 | 3213 5.5 800 6.2 (0.15,0.10)
AXFAAIO14 | 214 5.2 768 6.5 (0.15,011)
AXFAIAMOGLS | BFBE15 54 744 6.2 (0.14,0.11)
AXMAA|016 | SFEE16 5.1 745 6.1 (0.13,0.10)
AXFAAG 17 | BFBt217 5.3 722 6.1 (013,012
AXHAA|018 | 31218 54 771 6.8 (0.14,0.11)
AXHAAIG 19 | 318219 5.5 711 6.1 (0.13,0.12)
AXFAAG20 | BHEHE20 5.3 774 6.5 (0.14,0.11)
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[0563]

[0564]

[0565]

[0566]
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SRHEAG 21 | stetE2l 5.1 833 6.5 (0.13,0.09)
AXFHAI0122 | BtetE22 5.5 800 6.1 (0.15,0.10)
SRPEAG) 23 | ShetE23 53 788 6.7 (0.15,0.11)
2AHA24 | otEl=24 54 755 6.6 (0.14,0.11)
SRFEAG 25 | SIBtE25 53 735 6.3 (0.15,0.10)
LXHAI0)26 | obetE26 5.1 721 6.4 (0.14,0.12)
SRHAG27 | stEt=27 53 791 6.5 (0.13,0.09)
2RHA028 | StE=28 5.5 800 6.2 (0.15,0.10)
SRHHAI0] 29 | Bhet=29 5.2 768 6.5 (0.13,0.11)
AXHAI30 | SHEE30 54 744 6.2 (0.14,0.11)
2RHHAG) 31 | oetEsl 5.3 791 6.5 (0.13,0.09)
Hl w01 sleteA 6.5 557 40 0.14,0.13)
[ 2]
gz PSHYV) LI3= Saag (CIE(x, y)
DOPANT (1000 cd/m’) (cd/m’) (cd/A)
LRHEA0)32 oietE32 5.1 745 6.1 (0.130.12)
SRHA033  etetE33 53 722 6.1 (0130.12)
SRHA034  ofetE34 5.1 751 6.4 (0.130.14)
2RHHAG35  oHEE35 55 711 6.1 (0.13,0.11)
e sl E8 6.5 557 40 (0.140.13)
TEAY H Ead 54
47 AAd @ ouladel] wE §71AAEF LA BT 0 25 X 25w / FEHA 2 X 2 w)E VL ZA
&E(CS‘ZOOO‘FX]J'{'IVLTLE:LE“)oﬂ Xét:;} _ﬁr_ HE=2 ] mA/sz] A]_/\}\lﬂn:] =3 ‘?4_9] % HE(cd/mz), 2
SH(V), HFEE(cd/A)S A A7) [F 1] 2 [F 2]d vehdeh. A7) AAde} vud 2 (% 1], [§
2]e) A= TH ool [gehd 1le] W s 1 WA 35E Fdel A FY TRARE AL AE
Hnop 2 S $58s Holng, FAAR, UiaZyo] 2x 2 2W So] {835H
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