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[Sub 2-512] & A]]

o
H
O @ Pdz(dbals / P(tBul ”
+ d SA®
O Y O Toluene / NaOz-Bu o
o

NH,

Sub 2- 51
Tt uE & 22~ 1 9l 4-(dibenzo[b,d]furan-2-ylaniline (15 g, 57.85 mmol),
2-bromodibenzo[b,d]furan (15.7 g, 63.63 mmol), Pd,(dba); (2.65 g, 2.89 mmol),
P(t-Bu), (1.17 g, 5.78 mmol), NaOt-Bu (18.35 g, 190.9 mmol), toluene (607 mL)<=
}71 Sub 2-17} T A3 HhH o g 2§ Ele] Sub 2-51-8 17.2 g AT (& : 70%)

A7) G Y e W 02 817] Sub 2-1 WA Sub 2-52F A5l o,
Sub 27} o] of] A = A& ot}

-
-

Sub 2-1 Sub

e P oo Snte

Sub 2-3 Sub 2-4 Sub 2-5

Sub 2-7 Sub 2-8 Sub 2-9 Sub 2-10

7N H H
[\\/‘1/\7“ //‘E/[\v‘ S " pole HN@8 (IjNTj\((JJ &?NQ/
= R RN NN ‘\7/ S | P ]\\
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[288]

[289]

[290]

[291]

[292]

[293]

[294]

30

Sub 2- 11 Sub 2-12 Sub 2-13 Sub 2- 14 Sub 2- 15

- U (DA AD L@Q a‘ e
DA
Sub 2-16 Sub 2-17 Sub 2-18 Sub 2-19 Sub 2-20
N YT T N LT NN

A0 Y oY Y
z O @ Z ' O ‘,/j

Sub 2-21 Sub 2-22 Sub 2-23 Sub 2-24 Sub 2-25

PP
)3, YE &

Sub 2-26 Sub 2-27 Sub 2-28 Sub 2-29

a H o \/
QP oo OG0 x =
Q.O \/ Q} "

Sub 2-30 Sub 2- 31 Sub 2-32 Sub 2-33 Sub 2-34
B @, N H H
H N . S N 2
'y 8?@%\ Yo, G
SN —
o) §> HE 000 oo
o) g J O
Sub 2-35 Sub 2-36 Sub 2-37 Sub 2-38

. QU &
oG O, o 0oy

Sub 2-39 Sub 2-40 Sub 2-41 Sub 2-42
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[295] Sub 2-43 Sub 2-44 Sub 2-45 Sub 2-46
— H
H \_/ N HNOH\*/ s N
QT'\ N /I@ Qsj@ .\/’ C% O
L %ﬁ s 0 s
[296] Sub 2-47 Sub 2-48 Sub 2-49 Sub 2-50
H
H — H H — s N O
NN QP NN N /\FQ X ©/
ssasUSsrpeINndstivaging >
» A 5
[297] Sub 2-51 Sub 2-52

H H
Ol/ \lo
|

[298



WO 2017/191976 . PCT/KR2017/004648
[299] [¥1]

3}¢tE  |FD-MS s}9t=  |FD-MS

Sub2-1  |[m/z=219.10(C;¢H;sN=219.28) [Sub2-2 |m/z=295.14(C,,H,;N=295.38
)

Sub2-3  |m/z=269.12(CyH;sN=269.34) [Sub2-4 |m/z=169.09(C,H;N=169.22
)

Sub2-5  |m/z=245.12(C;sH;sN=245.32) |Sub2-6 |m/z=321.15(C,,H;,N=321.41
)

Sub2-7  |m/z=269.12(C,H;sN=269.34) [Sub2-8 |m/z=345.15(C,HN=345.44
)

Sub2-9  |m/z=345.15(CyHsN=345.44) [Sub2-10 |m/z=325.18(C,H,;N=325.45
)

Sub2-11  |m/z=397.18(C3H,;N=397.51) |Sub 2-12 |m/z=447.20(Cs,H,sN=447.57
)

Sub2-13  |m/z=371.17(CsH, N=371.47) |Sub 2-14 |m/z=421.18(Cs,H»N=421.53
)

Sub 2-15  |m/z=295.14(C»,H;;N=295.38) [Sub 2-16 |m/z=397.18(C;H,;N=397.51
)

Sub2-17  |m/z=321.15(C»H;sN=321.41) |Sub 2-18 |m/z=245.12(CsH,sN=245.32
)

Sub2-19  |m/z=321.15(CpH;0N=321.41) |Sub2-20 |m/z=321.15(C,H;sN=321.41
)

Sub2-21  |m/z=371.17(CH, N=371.47) |Sub 2-22 |m/z=421.18(Cs,H»N=421.53
)

Sub 2-23  |m/z=395.17(C3H, N=395.49) [Sub 2-24 |m/z=473.21(C;H,N=473.61
)

Sub 2-25  |m/z=369.15(C,sHsN=369.46) [Sub 2-26 |m/z=561.25(C,;H;N=561.71
)

Sub2-27  |m/z=411.20(C5;H,sN=411.54) |Sub 2-28 |m/z=459.20(C;;H,sN=459.58
)

Sub 2-29  |m/z=483.20(C5;H,sN=483.60) [Sub 2-30 |m/z=375.16(C»H, NO=375.
46)

Sub 2-31  |m/z=475.19(C3sH,sNO=475.58) |Sub 2-32 |m/2=575.22(C.;H,NO=575.
70)
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[300
[301
[302
[303

— e e

[304]

33

Sub2-33  |m/z=533.21(C.H,,N=533.66) |Sub 2-34 |m/z=485.21(C5H,,N=485.62
)
Sub2-35 |m/z=361.18(C,H,;N=361.48) |Sub2-36 |m/z=485.21(C5H,N=485.62
)
Sub2-37  |m/z=499.19(CsH,sNO=499.60) |Sub 2-38 |m/z=439.19(C5,H,;NO=439.
55)
Sub2-39  |m/z=335.13(C,H;;NO=335.40) |Sub 2-40 |m/z=325.09(C»,H,sNS=325.4
3)
Sub2-41  |m/z=427.14(CsoH,NS=427.56) |Sub 2-42 |m/z=461.18(C+H,;NO=461.
55)
Sub 2-43  |m/z=349.11(C>,H,sNO,=349.38 |Sub 2-44 |m/z=381.06(C,H,;NS,=381.
) 51)
Sub2-45 | m/z=457.10(CsH sNS,=457.61 |Sub 2-46 |m/z=533.13(C3sHx;NS,=533.
) 70)
Sub2-47 | m/z=353.10(C>,H,sN;S=353.44 |Sub 2-48 |m/z=327.0(CH,;N,S=327.4
) 0)
Sub2-49 | m/z=375.11(CssH,;NS=375.48) |Sub 2-50 |m/z=411.16(C3,HyNO=411.
49)
Sub2-51  |m/z=425.14(CsoH,sNO,=425.48 |Sub 2-52 | m/z=475.16(C,H, NO,=475.
) 54)

Final Products 1 &4 & A]
1-1'¢9] A

‘\‘\ ‘/‘/ Pd,{dba); / P(t-Bu); ‘\‘\N‘/‘
\‘\‘ Toluene / NaOt-Bu O
Br
Sub 141 Sub 2-20 @

FAL 4

T tuberE gt~ A o) di([1,1'-biphenyl]-4-yl)amine (10 g, 31.1 mmol),
4-bromo-1,1"-biphenyl (8 g, 34.2 mmol), Pd,(dba); (1.42 g, 1.56 mmol), P(t-Bu); (0.63
g, 3.11 mmol), NaOt-Bu (9.87 g, 102.7 mmol), toluene (330 mL)=S ¥ F9j
100°Co A §E3-& x e gtrt, whgo] ¢ ¥WH CH,CLO B2 58 3 7%
MgSO, 2 71 238hal 555 3 A E /7] &L silicagel column 2 A2 % 5} o]

Yol
o

mlo
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Product 1-1'E 11.3 g QA (F8: 77%)
[305]
[306] 1-4'2] 34

[307] ‘

‘ : Pd,(dba); / P(t-Bu);
Br
Sub 1-2 Sub 2-22 O
5Heral 1.4

[308] Tt eE 2k 22 A o] bis(4-(naphthalen-1-yl)phenyl)amine (10 g, 23.7 mmol),
1-(4-bromophenyl)naphthalene (7.4 g, 26.1 mmol), Pd,(dba); (1.09 g, 1.19 mmol),
P(t-Bu); (0.5 g, 2.4 mmol), NaOt-Bu (7.52 g, 78.3 mmol), toluene (250 mL)& 47|
1-1'7 H A3 0 7 2188 o] Product 1-4'E 11.5 g DA} (78 1 78%)

[309]

[310] 1-10'¢] A

[311] O O O

Toluene / NaOt-Bu O
Sub1-6 Sub 2- 11 O

3stal 1- 10"

[312] St uFE = 22~ A ol N-([1,1-biphenyl]-4-y1)-[1,1':3',1"-terphenyl]-5'-amine (10 g,
25.2 mmol), 5'-bromo-1,1":3",1"-terphenyl (8.56 g, 27.7 mmol), Pd,(dba); (1.15 g, 1.26
mmol), P(t-Bu); (0.51 g, 2.52 mmol), NaOt-Bu (7.98 g, 8§3.02 mmol), toluene (264
mL)S A7 1-1'7 L3 by 0 2 28] 31e] Product 1-10% 11.8 g A (&
1 75%)

[313]

[314] 1-19'¢] 34

B, . ©

Sub 110 Sub 2- 15
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[316]

[317]
[318]
[319]

[320]

[321]
[322]
[323]

[324]

[325]
[326]
[327]

35

iU & 2k 2~ A ol N-([1,1-biphenyl]-4-yl)naphthalen-1-amine (10 g, 33.6
mmol), 2-bromodibenzo[b,d]thiophene (9.8 g, 37.2 mmol), Pd,(dba); (1.55 g, 1.7
mmol), P(t-Bu); (0.68 g, 3.38 mmol), NaOt-Bu (10.76 g, 112 mmol), toluene (355
mL)2 7] 1-1'% A g g o5 U35 Product 1-198 123 g AW (78
: 76%)

s SO
. Pd,(dba), / P(t-Bu), N
Br O Toluene / NaOt-Bu O }
)

Sub 1-10
Sub 2-17

Ststal 1-20°

T tuberE gk~ A o) di([1,1'-biphenyl]-3-yl)amine (10 g, 31.1 mmol),
2-bromodibenzo[b,d]thiophene (9 g, 34.2 mmol), Pd,(dba); (1.42 g, 1.56 mmol),
P(t-Bu); (0.63 g, 3.11 mmol), NaOt-Bu (9.87 g, 102.7 mmol), toluene (327 mL)&
A7) 1-1'% 5 A3 i o 2 28]} o] Product 1-202 12.2 g AU (58 : 78%)

1-23'9] A4

S O @ Pd,(dba), / P(t-Bu) * O Q
,

Sub 2-28 I_ }/;! 1-23'

e 2f 2 A of] N-(naphthalen-1-y1)-9,9-diphenyl-9H-fluoren-2-amine (10 g,
21.8 mmol), 2-bromodibenzo[b,d]thiophene (6.3 g, 23.9 mmol), Pd,(dba); (1 g, 1.09
mmol), P(t-Bu); (0.44 g, 2.2 mmol), NaOt-Bu (6.9 g, 71.8 mmol), toluene (230 mL)S-
A7) 1-1'7F L3k o 2 2183 Product 1-23'2- 102 g DA (78 : 73%)

Sub 1-10

Jon

fol

1-24'9] §4]

Qo o0 o

H Pd,{dba), / P(t-Bu),
N

s D P P8l
B, O Touene / NaOt5 99

Sub 110

Sub 2-29



WO 2017/191976 PCT/KR2017/004648
36

[328] Tt eRE 2k~ A of) N-([1,1'-biphenyl]-4-y1)-9,9'-spirobi[fluoren]-2-amine (10 g,
20.7 mmol), 2-bromodibenzo[b,d]thiophene (6 g, 22.7 mmol), Pd,(dba); (0.95 g, 1.03
mmol), P(t-Bu); (0.42 g, 2.07 mmol), NaOt-Bu (6.55 g, 68.2 mmol), toluene (220
mL)S A7 1-1'7 L3 by 0 2 28] 31e] Product 1-24'% 102 g A (&

1 74%)

[329]
[330] 1-29'9] A
[331] s

$ O O Br O N ‘ Pdy(dba), / P(t-Bu)y

O ’ Toluene / NaOt-Bu N'

Sub 1-11 O O
Sub 2-40
2tstA 1-29°

[332] St HF & 2} 2 A ol] N-(naphthalen-1-yl)dibenzo[b,d]thiophen-2-amine (10 g, 30.7
mmol), 2-(4-bromophenyl)dibenzo[b,d]thiophene (11.5 g, 33.8 mmol), Pd,(dba); (1.41
g, 1.54 mmol), P(t-Bu); (0.62 g, 3.07 mmol), NaOt-Bu (9.75 g, 101.4 mmol), toluene
(325 mL)= 7] 1-1'7} 5L 3k v o & 213 5}o] Product 1-29'2 12.9 g A St}
(5 1 72%)

[333]

[334] 1-30'¢] &4

[335] 9y - @
s N Pd,(dba), / P(t-Bu)s O )
+ Toluene ! NaOt-Bu O
Cre ® 0 O

Sub 1-14
Sub 2-19

L

ol

3t
[336] iU & 22~ Aol N-([1,1-biphenyl]-4-yl)-[ 1,1'-biphenyl]-3-amine (10 g, 31.1
mmol), 2-(3-bromophenyl)dibenzo[b,d]thiophene (11.6 g, 34.2 mmol), Pd,(dba), (1.42
g, 1.55 mmol), P(t-Bu); (0.63 g, 3.11 mmol), NaOt-Bu (9.9 g, 103 mmol), toluene (330
mL)2 7] 1-1'% A g g o5 U35 Product 1-302 12.8 g At (78
: 71%)

J

[337]
[338] 1-36'¢] A
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[339]

[340]

[341]
[342]
[343]

[344]

[345]
[346]
[347]

[348]

[349]
[350]

37

S

fase
(L

Sub 1-10

H
S N O Pd,(dba); / P(t-Bu), ; Q
. : ® }
Toluene / NaOt-Bu
i v
Sub 2-44 O
b

LU = 2k 2~ A 9l) bis(dibenzo[b,d]thiophen-2-yl)amine (10 g, 26.2 mmol),
2-bromodibenzo[b,d]thiophene (7.59 g, 28.8 mmol), Pd,(dba); (1.2 g, 1.31 mmol),
P(t-Bu); (0.53 g, 2.62 mmol), NaOt-Bu (8.31 g, 86.5 mmol), toluene (275 mL)& 47|
1-1'7 H A3 o 7 2183 o] Product 1-36'2 11.4 ¢ DA (58 : 77%)

o

fol

1-49'¢] A
&
IO

T tuberE gt~ A o) di([1,1'-biphenyl]-4-yl)amine (10 g, 31.1 mmol),
2-(3-bromophenyl)dibenzo[b,d]furan (11.1 g, 34.2 mmol), Pd,(dba); (1.42 g, 1.56
mmol), P(t-Bu); (0.63 g, 3.11 mmol), NaOt-Bu (9.9 g, 103 mmol), toluene (330 mL)<=
A7) 1-1'7F L3k o 2 2183 o] Product 1-49'2- 13.3 g DA (78 1 76%)

1-51'¢] A4
o @
O O : Pd,(dba), / P{t-Bu);
O ' O ‘ Toluene / NaOt-Bu ° "
@ Br Sub 2-9 O OQ @.O

Sub 1-23 318t AL 151"

o LUl & 2} 2~ A ol] N-(4-(naphthalen- 1-yl)phenyl)naphthalen-2-amine (10 g, 28.9
mmol), 2-(7-bromo-9,9-dimethyl-9H-fluoren-2-yl)dibenzo[b,d]furan (14 g, 32 mmol),
Pd,(dba); (1.33 g, 1.45 mmol), P(t-Bu); (0.59 g, 2.9 mmol), NaOt-Bu (9.2 g, 95.5
mmol), toluene (310 mL)& 7] 1-1'3% T g Wi o 2 218 51o] Product 1-51'-S
145 g AATE (78 : 71%)

1-59'9] 34
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[351]

[352]

[353]
[354]
[355]

[356]

[357]
[358]
[359]

[360]

38
Br H O m
O N\\rN O Pd,(dba); / P(t-Bu)s N N
0 O ' s l N Toluene / NaOt-Bu O O
Sub 2-47 Q

Sub 1-25

ToutEE T
N-([1,1'-biphenyl]-4-yl)benzo[4,5]thieno[3,2-d]pyrimidin-2-amine (10 g, 28.3 mmol),
4-(4-bromophenyl)dibenzo[b,d]furan (10.1 g, 31.1 mmol), Pd,(dba); (1.3 g, 1.41
mmol), P(t-Bu); (0.57 g, 2.83 mmol), NaOt-Bu (8.98 g, 93.4 mmol), toluene (300
mL)S A7 1-1'7 L3 by 0 2 28] 3Fe] Product 1-59'% 123 g A (&
1 73%)

1-71'¢] A
()
O Q v Pda(dba); / P(t-Bu) O Q
Sub 1-32 Sub 2. 20 O

BHEA 171

T tuberE gt~ A o) di([1,1'-biphenyl]-4-yl)amine (10 g, 31.1 mmol),
2-(4-bromophenyl)-9,9'-spirobi[fluorene] (16.1 g, 34.2 mmol), Pd,(dba); (1.42 g, 1.56
mmol), P(t-Bu); (0.63 g, 3.11 mmol), NaOt-Bu (9.87 g, 102.7 mmol), toluene (330
mL)S A7 1-1'7 L3 by 0 2 28] 3Fe] Product 1-71'% 155 g A0} (&
: 70%)

1-75'¢] A4
O Q O O N Pd,(dba); / P(t-Bu); Q‘O O D
* O - N O .
Q.O ] Q’O Toluene / NaOt-Bu O
Sub 1-33 Sub 2.26 O

ToutEE T
N-(4-(9,9-diphenyl-9H-fluoren-2-yl)phenyl)-[1,1'-biphenyl]-4-amine (10 g, 17.8
mmol), 3-bromo-9,9-diphenyl-9H-fluorene (7.78 g, 19.6 mmol), Pd,(dba); (0.82 g,
0.89 mmol), P(t-Bu); (0.36 g, 1.78 mmol), NaOt-Bu (5.65 g, 58.75 mmol), toluene
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(190 mL)E 771 1-1'7 5L g ihd o 22 23] 51o] Product 1-755 11.3 g @St
(5 1 72%)
[361]
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[362]

40

PCT/KR2017/004648

[3%2]
332 |FD-MS 3}3HE  [FD-MS
1-1 m/z=473.21(CsH»N=473.61) |1-2' m/z=523.23(CH,N=523.66)
1-3' m/z=573.25(C,4H5N=573.72) |1-4' m/z=623.26(C.sH;;N=623.78)
1-5' m/z=447.20(C5H,sN=447.57) |1-6' m/z=371.17(CsH,N=371.47)
1-7' m/z=471.20(CsHsN=471.59) |1-8' m/z=521.21(C,H,;N=521.65)
1-9' m/z=549.25(C,H;N=549.70) |1-10'  |m/z=625.28(C ,sH;sN=625.80)
1-11'  |m/z=675.29(C5,H;;N=675.86) [1-12'  |m/z=473.21(CsH»N=473.61)
1-13'  |m/z=523.23(CoHN=523.66) |1-14'  |m/z=623.26(C ,sH;;N=623.78)
1-15°  |m/z=549.25(CuH;N=549.70) |1-16'  |m/z=625.28(C4sH;sN=625.80)
1-17" |m/z=503.17(C3H,sNS=503.66) |1-18'  |m/z=603.20(C,H,NS=603.77)
1-19'  |m/z=477.16(C3H;NS=477.62) |1-20°  |m/z=503.17(C3sH,sNS=503.66)
121" |m/z=451.14(C,H,NS=451.58) |1-22'  |m/z=593.22(C,;H; NS=593.78)
123" |m/z=641.22(C;;H;NS=641.82) |1-24'  |m/z=665.22(C1H; NS=665.84)
1-25'  |m/z=503.17(C3HpsNS=503.66) |1-26'  |m/z=655.23(C4sH;;NS=655.85)
127" |m/z=695.26(CsHyNS=695.91) |1-28'  |m/z=593.18(C,,H,;NOS=593.73
)
129" |m/z=583.14(CyH,sNS,=583.76) [1-30'  |m/z=579.20(C,,H,NS=579.75)
131" |m/z=685.19(CssH3NS,=685.90) |1-32'  |m/z=719.23(C5,H;;NOS=719.89
)
1-33'  |m/z=629.22(C4eH;NS=629.81) |1-34'  |m/z=629.22(C4H; NS=629.81)
1-35'  |m/z=603.20(C44H,sNS=603.77) |1-36'  |m/z=563.08(C3H,NS:=563.75)
1-37° |m/z=639.11(C1,H,sNS,=639.85) |1-38'  |m/z=715.15(C4sH,NS:=715.95)
1-39'  |m/z=791.18(C5H;:NS,=792.04) [1-40'  |m/z=607.16(C,,H,sNO,S=607.7
2)
1-41'  |m/z=633.21(CssH;NOS=633.8 |1-42'  |m/z=733.24(C5;H;sNOS=733.92
0) )
1-43'  |m/z=883.29(CesHyNOS=884.0 |1-44'  |m/z=585.13(C3H,;N;8,=585.74

9)

)
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1-45' m/z=553.19(CyH,;NS=553.71) |1-46' m/z=603.20(C4,HNS=603.77)
1-47 m/z=841.28(Ce:H3sNS=842.06) |1-48'’ m/z=563.22(C,H,NO=563.69)
1-49’ m/z=563.22(C,H,sNO=563.69) |1-50' m/z=613.24(C4H;,NO=613.76)
I-5T1 m/z=703.29(Cs;H3;NO=703.87) |1-52' m/z=587.22(C1H,NO=587.71)
1-53' m/z=639.26(C4H;;NO=639.78) |1-54' m/z=639.26(C,H;;NO=639.78)
1-55' m/z=653.24(CyH;,NO,=653.77 |1-56' m/z=603.26(C,sH;;NO=603.75)
)
1-57 m/z=727.29(CssH3;;NO=727.89) |1-58' m/z=725.27(CssH3sNO=725.87)
1-59° m/z=595.17(CyH,sN;05=595.7 |1-60' m/z=567.26(C,H;;NO=567.72)
y
I-61' m/z=611.22(CysH,sNO=611.73) |1-62' m/z=617.18(Cy,H;NOS=617.76
)
1-63' m/z=637.24(CysH;,NO=637.77) |1-64’ m/z=667.21(Cy;H,sNO;=667.75)
1-65' m/z=767.25(CssH;;sNO;=767.87 |1-66' m/z=681.27(Cs,H;sNO,=681.82)
)
1-67 m/z=658.22(C4sH30N4S=658.82) | 1-68'’ m/z=655.23(CysH33NS=655.86)
1-69’ m/z=744.26(Cs,H;sN,S=744.96) | 1-70' m/z=784.27(CssH;sN,S=784.98)
1-71 m/z=553.19(CyH,;NS=553.72) |1-72' m/z=553.19(CyH,;NS=553.72)
1-73' m/z=543.20(C3H:NS=543.73) |1-74' m/z=671.21(C4H3FNS=671.83
)
1-75' m/z=641.25(CyH;N;0=641.77 |1-76' m/z=639.26(C,sH;;NO=639.80)
)
1-77 m/z=652.25(C4sH3N,0=652.80 |1-78' m/z=614.24(C4sH5,N,0=614.75)
)
1-79' m/z=587.22(Cy,H,sNO=587.72) |1-80' m/z=613.24(C4H;,NO=613.76)
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[363]
[364]
[365]

[366]
[367]

[368]
[369]
[370]

[371]
[372]

[373]

[374]
[375]
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1-81 m/z=543.26(C4H;;NO=543.71) |1-82' m/z=667.25(C4xH;;NO,=667.81)

Voo w3184 ()2 ¥ ¥ = 313 E(final product 2) }7] W&
39} %+o] Sub 33} Sub 47} HF-3-&o] 2| 2 ¥ T},

I
H (RY) L
N d ! R
(X g
| Pd,(dba); / PPh, _
X1i + L2
®R). X (X% )l( NaOt-Bu / Toluene Ry, 1) X"
G X=halogen
(R%,
R%),
Sub 3 Sub 4 R

Final products 2

Sub 39] 34 oA

T2 39] Sub 3 &7] Hh-g4) 49 whg A 2o ol &) A 4= gler o]
A E A2 o)

<{h-g-2] 4>

R4
0% el .
. 5 2
XN Bis(pinacolato)diboron x3), R . 1
X3 (R% Br
! KOAc / PdCl,{dppf)

B~
- DMF o’ ol (R3)c

Sub 31 Sub 3-2 Sub 3-3

4
vo, N

PPh
K5CO; / Pd(PPhs), 3 )
(R3) J_(XZ) (X1)i o-DCB > (R3)c j(xZ)
THF / H,0 o i ‘ ‘
(R%), (R%,
Sub 3-4 Sub 3

Sub 3(1) &4 oAl
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[376]

[377]

[378]
[379]

[380]
[381]
[382]

[383]
[384]
[385]

[386]
[387]

43
Br @ Bis(pinacolato)diboron i ©:N02 K,COj; / Pd{PPh;),
O S KOAcIPdCIz(dppf) THF / H,0
Sub 3-1-1 Sub 3-2-1 Sub 3-3-1
NO,
® ) . T~
0-DCB Q
bg oy
Sub 3-4-1 Sub 3(1)

Sub 3-2-1 $4
Sub 3-1-1 (48.5 g, 155 mmol), bis(pinacolato)diboron (43.4 g, 171 mmol), KOAc (46

g, 466 mmol), PdCl,(dppf) (3.8 g, 4.7 mmol)E DMF (980 mL) -8 1| ]| ltoJ =,

120°Col A 1241 7F ZoF S 7 A A ¥H-2 o] Z7 ¥y ayro_ doenE Ao
#8130, CH,CLE F&3h &2 W3t £7]13-8 MgS0,2 4 Azt

YZ2e T AAE 7] 52 CH,CLS methanol &1 & o] &3}0] A2 A4 5} 5}

A3}= Sub 3-2-1 41.9 g, 75%) 5 AU}

Sub 3-4-1 344
A7 A A& Sub 3-2-1 (40.0 g, 111 mmol), bromo-2-nitrobenzene (26.91 g, 133

mmol), K,CO; (46.03 g, 333 mmol), Pd(PPhs), (7.7 g, 6.66 mmol)=

Tute Skl W $ THF (490 mL) 9k = (245 mL)2 Fo] 59 5

80°C°ﬂ/\1 A7 Zok S EA AL HF2 o] 2R W ML B S u 2 Ao o7

4313, CHCLE: F 5kl 22 Solrelc). 715 S MgSO, & %38}

%% st & A F7] = £ silicagel column-g ©]-8-3Fe] 2] 5lo] 3= Sub
3-4-1(30.8 g, 78%)= A3}

Sub 3(1) A1
2F7] el Al A2 Sub 3-4-1 (20 g, 56.3 mmol)Z} triphenylphosphine (37 g, 141

mmol)S o-dichlorobenzene (235 mL)°l| ¥ 0] a1, 24 A 7F &<t 3kF-A] At} BF-&o]
FTAEH A THE o] 83l S| E AAST T, F5H A ES silicagel
column % A2 7435}o] ¥18}= Sub 3(1) (144 g, 79%) 5 LAt}

Sub 3(2) FA <Al
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[388]

[389]

[390]
[391]

[392]
[393]
[394]

[395]
[396]
[397]

[398]

[399]
[400]

[401]

[402]
[403]

W

O Bis(pinacolato)diboron '

o

NO,
- X
Br

KOAc / PACl,(dppf) 0.
DMF
Sub 3-1-2 Sub 3-2-2 Sub 3-3
H
bal,
O . O
o-DCB

0

Sub 3(2)

Q
Sub 3-4-2
Sub 3-2-2 A1
Sub 3-1-2 (48.5 g, 155 mmol)E 7] Sub 3-2-19] 3+ H
3-2-2 (44.7 g, 80%) = A}

Sub 3-4-2 A1 H
Sub 3-2-2 (40.0 g, 111 mmol)& 7] Sub 3-4-19] 3+ H
3-4-2 (312 g, 79%) = A3}

Sub 3(2) 3+ H

PCT/KR2017/004648

K,COj3 / Pd(PPh3),

THF / H,0

Sub 3-4-2 (20 g, 56.3 mmol)Z 7] Sub 3(1)2] A H S o] &35}o] ¥5}= Sub

3(2) (149 g, 82%)= LA}

Sub 3(7) &4 oAl

K,CO, / Pd(PPh ),

Q O N O NO,
N O Bis(pinacolato)diboron
2 L - O
O KOAc / PdCl,(dppf) B,0
DMF .\K<
Br fe)
Sub 3-1-3

N@
QO

Sub 3(7)

Sub 3-3

NO,

3 ~@
Sub 3-4-3
Sub 3-2-3 A1 H
Sub 3-1-3 (57.7 g, 155 mmol)& 71 Sub 3-2-19] 4 H &
3-2-3(49.4 g, 76%) = A}

PPh;

0-DCB

L.
y

THF / H,0

o] -85} 3} Sub
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[404]

[405] Sub 3-4-3 344

[406]  Sub 3-2-3(46.5 g, 111 mmol)& 771 Sub 3-4-12] A H & o]&3}e] Y3}= Sub
3-4-3(35.9 g, 79%)= A3}

[407]

[408] Sub 3(7) ¥4

[409]  Sub3-4-3(23.3 g, 56.3 mmol)E “J7] Sub 3(1)2] T H & o] &3] 215F= Sub
3(7) (172 g, 82%) = LA}

[410]
[411] Sub 3(13) &4 oAl

[412]
O ) O KyCO3 / Pd(PPhy),
Q Bis(pinacolato)diboron o
Br O KOAc I PdCIy(dppf) THF 1 H,0
DMF

Sub 3-14

[413]
)
O

Sub 3-4-4 Sub 3(13)

[414] Sub 3-2-4 34 H

[415]  Sub3-1-4(53.8 g, 155 mmol)E 771 Sub 3-2-12] A H & o] &3} ¥3}= Sub
3-2-4 (452 g, 74%) 5 A3},

[416]

[417]  Sub3-4-4 3+

[418]  Sub3-2-4 (43.8 ¢, 111 mmol)& 37| Sub 3-4-19] 442 0] &5}0] 135}:= Sub
3-4-4 (33.7 g, 78%) 2 A A}

[419]

[420] Sub 3(13) ¥4I H

[421] Sub 3-4-4 (21.9 g, 56.3 mmol) =S 4}7] Sub 3(1)2] A H-E o] &35lo] Y3}= Sub
3(13) (16.1 g, 80%)= A3}

[422]
[423] Sub 3(26) &4 oAl

[424]
. O Bis(pinacolato)diboron O’OO O NO, K,CO;3 / Pd(PPhg),
_— + R —
O KOAc / PdCl,(dppf) B-0 Q Br THF / H,0
DMF

’
Br

Sub 3-1-5 Sub 3-2-5
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[425]

[426]
[427]

[428]
[429]
[430]

[431]
[432]
[433]

[434]
[435]
[436]

[437]

[438]
[439]

[440]
[441]
[442]

46

O.Oe PPh3

o-DCB
0w

Sub 3-4-5

Sub 3-2-5 $HAIH

3-2-5(43.6 g, 76%)= A3}

Sub 3-4-5 SHAI W
Sub 3-2-5 (41.1 g, 111 mmol), Sub 3-3-1 (33.5 g, 133 mmol)& “37] Sub 3-4-19]
TS o] &3te] 3= Sub 3-4-5 (36.9 g, 80%) S A ATt

Sub 3(26) A1 H
Sub 3-4-5 (23.4 g, 56.3 mmol) =S 4} 7] Sub 3(1)2] A H-E o] &35le] Y3}= Sub
3(26) (17.5 g, 80%)= A3}

Sub 3(39) &4 oAl

Q Bis(pinacolato)diboron N O NO, K,COj3 / Pd(PPh3),
! Cr Q-
C 9as
@ KOAc / PdCl,(dppf) e THF / H0
1
07{<

O DMF

Sub 3-1-6 Sub 3-2-6 Sub 3-3-2

® & LI Q@ B
® X < X Y

Sub 3-4-6 Sub 3(39)
Sub 3-2-6 FHAIH
Sub 3-1-6 (57.7 g, 155 mmol)& 7] Sub 3-2-12] A H -2 o] -83}o] ¥3}= Sub
3-2-6 (50.7 g, 78%)= A3}

Br

NO,

Sub 3-4-6 $41 1
Sub 3-2-6 (46.5 g, 111 mmol), Sub 3-3-2 (33.5 g, 133 mmol)& “37] Sub 3-4-19]
TS o] &3te] 3= Sub 3-4-6 (47.8 g, 81%) 5 A AT
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[443]
[444]
[445]

[446]
[447]
[448]

[449]

[450]
[451]

[452]
[453]
[454]

[455]
[456]
[457]

[458]
[459]
[460]

47

Sub 3(39) $4'H
Sub 3-4-6 (26.2 g, 56.3 mmol) =S 4}7] Sub 3(1)2] A H-E o] &35lo] Y3}= Sub
3(39) (19.2 g, 79%)E A At}

Sub 3(45) &4 A Al

Br 8

o Bis(pinacolato)diboron NO K,CO3 / Pd(PPh;),
2

) - K
KOAc / PACl,{dppf) O Q Br THF / Hy0
O DMF B-C,
67{<

Sub 3-1-7 Sub 3-2-7 Sub 3-3-1

Oy, e gD

g

Sub 34.7 Sub 3(45)

Sub 3-2-7 3+AH
Sub 3-1-7 (46.1 g, 155 mmol)= 4} 7] Sub 3-2-12] 4 & o]-&-5lo] $15}= Sub
3-2-7(43.8 g, 82%) = A}

Sub 3-4-7 314
Sub 3-2-7 (38.2 g, 111 mmol), Sub 3-3-1 (33.5 g, 133 mmol), & “37] Sub 3-4-1
TS o] &3te] 3= Sub 3-4-7 (35.9 g, 83%) 5 A AT

Sub 3(45) ¥4I H
Sub 3-4-7 (21.9 g, 56.3 mmol) =S 4}7] Sub 3(1)2] A H-E o] &35lo] Y3}= Sub
3(45) (16.1 g, 80%)= A3}

Sub 3(66) &7 o Al

Br
Bis(pinacolato)diboron 0.0 O NO, KGOs / PA(PPhs),
O > + O Br L
KOAc / PdCl,(dppf) o ' THF / H,0
DMF )r%

Sub 3-1-8 Sub 3-2-8 Sub 3-3-3
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[461]

[462]
[463]

[464]
[465]
[466]

[467]
[468]
[469]
[470]

[471]
[472]

[473]

[474]

48
pee
PPh
L W,
o-DCB i
Sub 3-4-8 Sub 3(66)

Sub 3-2-8 A1
Sub 3-1-8 (42.3 g, 155 mmol)= 4} 7] Sub 3-2-12] 4 & o]&-5lo] $15}+= Sub
3-2-8(40.2 g, 81%)= A3}

Sub 3-4-8 SHAI W
Sub 3-2-8 (35.5 g, 111 mmol), Sub 3-3-3 (40.2 g, 133 mmol), & “37] Sub 3-4-19]
TS o] &3te] 3= Sub 3-4-8 (37.8 g, 82%) 5 A AT

Sub 3(66) $+A1H
Sub 3-4-8 (23.4 g, 56.3 mmol) = 7] Sub 3(1)9] FAHS o] &3] U35l Sub
3(66) (17.5 g, 80%) = At}

Sub39] oA A| = E} JJrﬂOLJr o] o] &795]5 AL o}q;}

®

Sub 3(1) Sub 3(2) Sub 3(3) Sub 3(4) Sub 3(5) Sub 3(6)
H
N H 0 H
Q O N—@ % ° O@ O'
s
OQ ® ‘; YR
Sub 3(7) Sub 3(8) Sub 3(9) Sub 3(10)

I
=

g s~ e
! ﬂ

Sub 3(11) Sub 3(12) Sub 3(13) Sub 3(14)
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[475]

[476]

[477]

[478]

[479]

[480]

g g 4 o
he g 8 A

i 99® ‘ aC
g O S 95 2% HN o
< S oY e
) ® ()
H
0 s L. oy
R
& 9
% G 3
o X oy

Sub 3(27) Sub 3(28) Sub 3(29) Sub 3(30)

O O O H HN @ @O
g 2
e M oS oYy LG

Sub 3(35) Sub 3(36) Sub 3(37) Sub 3(38)

T 5 Fh

Sub 3(39) Sub 3(40) Sub 3(41) Sub 3(42)
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[481] P
" (") N -5
A O O
5 GGee
[482] 2 ® :
N : 0
e,
[483]
C)
) n N
o8 oF
v CIrss ) 20
@ ;
[484] Q H H
9¢ : y )
g0 F8 g
HN Q Q OO
[485] O ! .
& s q
B P P
veriate s se
[486]
SWel = Q Bee
s 10 AN =
0 p® o

[487]
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[3£3]

313+HE FD-MS o5& FD-MS

Sub3(1) |m/z=323.08(C,,H,;NS=323. [Sub 3(2) m/z=323.08(C,,H,;NS=323.4
41) 1)

Sub3(3)  |m/z=307.10(C»,H,;sNO=307. |Sub 3(4) m/z=307.10(C»,H,;NO=307.
34) 34)

Sub3(5) |m/z=333.15(C,sH,oN=333.43 |Sub 3(6) m/z=382.15(C,H,sN,=382.4
) 6)

Sub3(7)  |m/z=382.15(C»H,sN,=382.4 [Sub 3(8) m/z=323.08(C,,H,;NS=323.4
7) 1§

Sub3(9)  |m/z=307.10(Co,H;sNO=307. [Sub 3(10) |m/z=383.17(CasH»N=383.49
35) )

Sub3(11) |m/z=373.09(C»sH,sNS=373. [Sub 3(12) |m/z=323.08(C,,H,;NS=323.4
47) 1)

Sub 3(13)  |m/z=357.12(C»sH,sNO=357. [Sub 3(14)  |m/z=333.15(C,sH,,N=333.43
41) )

Sub 3(15)  |m/z=373.09(C,sH,sNS=373. [Sub 3(16) |m/z=357.12(C,H,sNO=357.
47) 41)

Sub3(17) |m/z=383.17(CsH, N=383.49|Sub 3(18) |m/z=373.09(C,H,sNS=373.4
) )

Sub 3(19) |m/z=407.13(CsH,,NO=407. [Sub 3(20) |m/z=433.18(C;;H»N=433.55
47) )

Sub 3(21) |m/z=373.09(C,sH,sNS=373. [Sub 3(22) |m/z=357.12(C,H,sNO=357.
47) 41)

Sub 3(23) |m/z=662.25(CyH:N,=662.8 [Sub 3(24)  |m/z=373.09(C,H,sNS=373.4
0) 7)

Sub 3(25) |m/z=357.12(C»sH;sNO=357. [Sub 3(26) |m/z=383.17(CasH»N=383.49
41) )

Sub 3(27) |m/z=432.16(C:,H,N,=432.5 [Sub 3(28) |m/z=323.08(C,,H,;NS=323.4
3) 1)

Sub 3(29) |m/z=307.10(C»,H;sNO=307. [Sub 3(30) |m/z=455.17(CssH,N=455.56
35) )

Sub 3(35) |m/z=432.16(C1,HN,=439.5 [Sub 3(36)  |m/z=373.09(C,H,sNS=373.4

3)

7)




WO 2017/191976 o PCT/KR2017/004648

Sub 3(37) |m/z=357.12(CyHsNO=357. [Sub 3(38)  |m/z=383.17(CH, N=383.49
41) )

Sub 3(39) |m/z=432.16(C5,HyN,=432.5 |Sub 3(40)  |m/z=373.09(CyH,sNS=373.4
3) 7)

Sub 3(41) |m/z=357.12(CoHsNO=357. [Sub 3(42)  |m/z=383.17(CH, N=383.49
41) )

Sub 3(43) |m/z=432.16(C5,HxN,=432.5 |Sub 3(44)  |m/z=373.09(C,cH,sNS=373.4
3) 7)

Sub 3(45) |m/z=357.12(C,H;sNO=357. |Sub 3(46)  |m/z=505.18(C3H;N=505.62
41) )

Sub 3(47) |m/z=382.15(C,sHsN,=382.4 |Sub 3(48)  |m/z=323.08(C,,H;sNS=323.4
7) 1))

Sub 3(49) |m/z=307.10(C»H;;NO=307. |Sub 3(50) |m/z=333.15(CysH;sN=333.43
35) )

Sub 3(51) |m/z=432.16(C5,HyN,=432.5 |Sub 3(52)  |m/z=323.08(C,,H;NS=323.4
3) 1)

Sub 3(53) |m/z=307.10(C»H;;NO=307. |Sub 3(54) |m/z=457.18(C3sH;N=457.58
35) )

Sub 3(55) |m/z=432.16(Cs,HyN, Sub 3(56)  |m/z=373.09(C,H sNS=373.4
=432.53) 7)

Sub 3(57) |m/z=357.12(CyHsNO=357. [Sub 3(58)  |m/z=383.17(CH, N=383.49
41) )

Sub 3(59) |m/z=616.17(C,.H»N,S=616. |Sub 3(60)  |m/z=323.08(C,,H;NS=323.4
74) 1)

Sub 3(61) |m/z=307.10(C»H;sNO=307. |Sub 3(62) |m/z=373.09(C,H,;sNS=373.4
35) 7)

Sub 3(63) |m/z=432.16(C5,HxN,=432.5 |Sub 3(64)  |m/z=373.09(C,cH,sNS=373.4
3) 7)

Sub 3(65) |m/z=357.12(CyHsNO=357. [Sub 3(66)  |m/z=383.17(CH, N=383.49
41) )

[489]
[490] Sub 4¢] ¢ A|

[491]  Sub49] o A= U3t o, o]l jh ¥ = A2 of it
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[492] y 2 . 2
Br, Br, 7\ 7 ':‘\ = N7 ':‘ \
== /\\ &/ \ N\
Sub 41 Sub 4-2 Sub 4-3 Sub 44 Sub 4-5 Sub 4-6 Sub 4-7
Br Br Br, r r
[493] B o 7\ 77y i 3 B</\ D
P = = 7 ~
e N o 9
\{\N - \ = NN oy N
&) e S\ = =
7 &\\ W L 0 O
sub 4-8 Sub 4-9 Sub 410 Sub 4-11 Sub 412 sub 413 Sub 4-14
404 o0s
- it
. \/{j o} ) %
\ SN o O N 2
N B! = <~
f N~ LN [
Br Br \( =
Br Br /
Br
Sub 4-15 Sub 4-16 Sub 4-17 Sub 4-18 Sub 4-19
[495] D
D
=
S I B :<\/‘[ B 4 Q
! @ Tl f @ RS
N o N._N D N S S
N\fN T N\[//N l\\l 2N
Br Br Br l;rr
Sub 4-20 Sub 4-21 Sub 4-22 Sub 4-23 Sub 4-24
cl
[496] cl cl Py cl cl cl
NJ\\N NJ§N NI P H\
| | P NI = 1 <N I N
¥ O Z O L/ = Z N\/é
O 5 O O 1/ O N/ ) L
Sub 4-25 Sub 4-26 Sub 4-27 Sub 4-28 Sub 4-29 Sub 4-30
¢
[497] cl ci A cl cl cl
NJ\\N NJ§N g (l\
= N <N <N
. O > S 1 | N
s O [ @ = /_s /_s ‘(/_;s
Sub 4-31 Sub 4-32 Sub 4-33 Sub 4-34 Sub 4-35 Sub 4-36
[498] o 5
cl A€ NN cl cl cl
NJ\\N N| N oz N N >N
l & / I l > NI\/é
/) N
vl Q@" s g & &
Sub 4-37 Sub 4-38 Sub 4-39 Sub 4-40 Sub 4-41 Sub 4-42
499 c c cl cl a
1499 b NS nSw NS SN H%”
NN P P O P @ ) @ [ @
— N@ 2 N ) O N "N "N
Sub 4-43 Sub 4-44 Sub 445 Sub 4-46 Sub 447 Sub 4-48
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[500] cl cl 5
O N)QN O N)\\N Nl)\\N
! — ! = 7
T E
Sub 4-49 Sub 4-50 Sub 4-51

[501]

PCT/KR2017/004648
ci al )cl
> . il

Sub 4-52 Sub 4-53 Sub 4-54
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[3E4]

3¢E  |FD-MS 3¢E  FD-MS

Sub4-1  |m/z=155.96(CsH;Br Sub4-2  |m/z=205.97(C;,H,Br =207.07)
=157.01)

Sub4-3  |m/z=205.97(C,oH,Br Sub4-4  |m/z=231.99(C;,HsBr =233.10)
=207.07)

Sub4-5  |m/z=309.02(C;;H,,BrN Sub4-6  |m/z=311.01(C,sH;,BrN;
=310.19) =312.16)

Sub4-7  |m/z=310.01(C,¢H,;BrN, Sub4-8  |m/z=310.01(C;¢H; BN,
=311.18) =311.18)

Sub4-9  |m/z=310.01(C,eH,;BrN, Sub 4-10 |m/z=387.04(C,H,BrN;
=311.18) =388.26)

Sub4-11 | m/z=386.04(C»H,sBrN, Sub 4-12 |m/z=386.04(C,H,;BIN,
=387.27) =387.27)

Sub4-13 | m/z=348.03(C,oH,;BIN, Sub 4-14 |m/z=271.99(C,;H,BIN,
=349.22) =273.13)

Sub4-15  |m/z=283.99(C,;HsBrN,=285. [Sub 4-16 |m/z=374.01(CyH,;BrN,0=375
14) 22)

Sub4-17 | m/z=400.06(C;H,;BrN,=401. |Sub 4-18 |m/z=360.03(CH;;BrN,=361.2
30) 3)

Sub4-19 | m/z=476.09(CaH, BrN,=477. [Sub 4-20 |m/z=284.99(C;HsBrN,=286.1
39) 3)

Sub4-21 | m/z=289.03(C;H,DsBrN,=29 [Sub 4-22 |m/z=284.99(C,;HsBrN;=286.1
0.2) 3)

Sub 4-23  |m/z=375.00(C oH,oBrN;O=37 |Sub 4-24 |m/z=401.05(C,,H;¢BrN;=402.2
6.2) 9)

Sub 4-25 | m/z=296.02(C,6HoCIN,S=296 [Sub 4-26 |m/z=322.03(CsH,;CIN,S
77) =322.81)

Sub4-27 | m/z=322.03(C,sH,;CIN,S=32 |Sub 4-28 |m/z=168.98(C,;H,CINS
2.81) =169.63)

Sub 4-29  |m/z=168.98(C;H,CINS Sub 4-30 |m/z=169.97(CsH,;CIN,S
=169.63)) =170.62)

Sub 4-31 | m/z=246.00(C,H,CIN,S=246 [Sub 4-32 |m/z=322.03(CH,;CIN,S

72)

=322.81)




WO 2017/191976

[503
[504
[505
[506
[507

—t e e d

[508]

56

PCT/KR2017/004648

Sub 4-33  |m/z=322.03(C,sH,,CIN,S=32 |Sub 4-34 |m/z=168.98(C;H,CINS
2.81) =169.63)

Sub 4-35  |m/z=168.98(C;H,CINS Sub 4-36 |m/z=169.97(CcH;CIN,S
=169.63)) =170.62)

Sub 4-37  |m/z=229.04(C,,H;CIN; Sub 4-38 |m/z=279.06(C,sH;(CIN;
=229.67) =279.72)

Sub 4-39  |m/z=305.07(CsH,CIN; Sub 4-40 |m/z=228.05(C;HsCIN,
=305.76) =228.68)

Sub 4-41  |m/z=228.05(C,;H,CIN, Sub 4-42  |m/z=229.04(C,,HsCIN;
=228.68) =229.67)

Sub 4-43  |m/z=229.04(C,,H;CIN; Sub 4-44 |m/z=279.06(C,H,(CIN;
=229.67) =279.72)

Sub 4-45  |m/z=305.07(C;sH,CIN; Sub 4-46 |m/z=228.05(C;HsCIN,
=305.76) =228.68)

Sub 4-47  |m/z=228.05(C,;H,CIN, Sub 4-48 |m/z=229.04(C,,HsCIN;
=228.68) =229.67)

Sub 4-49  |m/z=330.1(C,H,,CIN,O Sub 4-50 |m/z=372.05(C,H;CIN,S
=330.77) =372.87)

Sub 4-51 |m/z=366.09(C,,H,sCIN, Sub 4-52 |m/z=340.08(C,H;;CIN,
=366.85) =340.81)

Sub 4-53  |m/z=290.06(C,sH,,CIN, Sub 4-54 |m/z=340.08(C»H;;CIN,

=290.75)

=340.81)

Final products 2 34 oAl

3-6 A oA

Sub 3(1)

Pd.(dba), / P(t-Bu),

Sub 4-15

NaOt-Bu / Toluene

RO
TN

oY,

S

3-6

Sub 3(1) (15.3 g, 47.3 mmol)& F+2u}ehZ e} 2~ o)) ¥ 31 toluene (500 mL) S &
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[509]
[510]
[511]

[512]

[513]
[514]
[515]

[516]

[517]
[518]
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=21 29|, Sub 4-15 (14.8 g, 52.0 mmol), Pd,(dba); (2.4 g, 2.6 mmol), P(+-Bu); (1.1 g,
5.2 mmol), NaOz-Bu (15 g, 156.1 mmol)& % 7}3}aL 100°Cel] A aubah it
o] $EE YA CHCLSF B2 5% F 77158 MgSO,2 1123851 553
2 A ¥ 33HE S silicagel column 2 A2 A SEo] A E 185 g (78: 74%)E
A ALt

3-1 A oA
N
&
@ N _@ Q Pd,(dba); / P(t-Bu); O
+
OQ L NaOt-Bu / Toluene N

Sub 3(7) Sub 4-1 3-1
Sub 3(7) (18.1 g, 47.3 mmol), toluene (500 mL), Sub 4-1(8.2 g, 52.0 mmol), Pd,
(dba); (2.0 g, 2.2 mmol), P(+-Bu); (0.9 g, 4.4 mmol), NaOz-Bu (12.7 g, 132 mmol)&
871 3-62 FAFE ol g5t AT A= 169 g (78:78%)E A

H
? D QLD e o
el SW e X

45

3-7 A oA

-~
P

N\FN NaOt-Bu / Toluene
cl O S
Sub 3(1) Sub 4-25 3-7

Sub 3(1) (15.3 g, 47.3 mmol), Sub 4-25 (15.4 g, 52.0 mmol)Z 7] 3-62] FAIH-S
o]-g35le] HF WAE 204 g (F8:74%)E AU}

3-8 S oA
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[519]
n
O @O Pd,(dba); / P(t-Bu)s TN
S * N /\N NaOt-Bu / Toluene o @
O ci O \
Sub 3(1) Sub 4-53 3-8

[520]  Sub 3(1) (15.3 g, 47.3 mmol), Sub 4-53 (15.1 g, 52 mmol)S 7] 3-62] FANS
o] &5t HF MAE 197 g (FE: 12%) S At

[521]
[522] 3-11 A 4 A

[523] O . 0

O ° O O O Pd,(dba), / P(t-Bu),
L@@ A e A

. Sy

Sub 3-(13) Sub 4-55

[524] Sub 3(13) (16.9 g, 47.3 mmol), Sub 4-55 (16.1 g, 52.0 mmol)= 7] 3-62]
TS o] &5 HF AXE 197 g (5FE: 71D E AT

[525]

[526] 3-16 &4 oA

[527] @\ O

H O a N
> )
s ' o

Sub 3(17) Sub 4-56 3-16
[528]  Sub3(17) (18.1 g, 47.2 mmol), Sub 4-56 (16.7 g, 52.0 mmol)< 7] 3-62]
TS o) skl AE AL E 195 g (581 66%)F AT

[529]
[530] 3-17 A oA
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[531] @ @
=" :
HN O Bf . Pd,(dba), / P(t-Bu), O% O
O * NaOt-Bu/ Toluene .
Q 2) 7 O

317
Sub 3(59) Sub 4-57

[532] Sub 3(59) (20.5 g, 47.4 mmol), Sub 4-57 (13.7 g, 52.0 mmol)= 7] 3-62]
TS ol 83t HF AAHE 204 g (TE:70%)E DAL

[533]

[534] 3-47 A 4 A

[535] o
N O .\g/ (
"
’ O N/\ |N NaOt-Bu / Toluene C@ O
\Crl o OQ

Sub 3(45) Sub 4-58 347
[536] Sub 3(45) (16.9 g, 47.3 mmol), Sub 4-58 (14.6 g, 52.0 mmol)S 4} 7] 3-62]
FAHS o] g8l HF AAAE 19.6g (F5: 69%) 5 ATt

[537]
[538] 3-52 A oA
[539]

oy
H s
N O N Pd,{dba); / P(t-Bu),

Q ’ + O NaOt-Bu / Toluene
O Br O

Sub 3(50) Sub 4-12 3-62
[540] Sub 3(50) (15.8 g, 47.4 mmol), Sub 4-12 (20.2 g, 52.0 mmol)<= 7] 3-62]
RS o] 83te] HFE AL E 212 g (F8:70%)F AL

[541]
[542] 3-70 A oA
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[543]

O Q Pd,(dba)s / P(t-Bu);
” & Rt
O O * O N NaOt-Bu/ Toluene
O .
cl

Sub 3(60) Sub 4-59 3-70
[544] Sub 3(60) (17.7 g, 47.4 mmol), Sub 4-59 (17.8 g, 52.0 mmol)< 7] 3-62]
TS ol 83t HF AHE 234 (TE:73%)E AU

[545]
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[3E5]

3¢E  |FD-MS 3¢ E |FD-MS

3-1 m/z=458.18(C3,H,,N,=458.56) (3-2 m/z=449.12(C,H;;NS=449.57)

3-3 m/z=433.15(C5,H;;NO=433 51) 3-4 m/z=535.23(C,H,N=535.69)

3-5 m/z=399.11(CysH;;NS=399.51) [3-6 m/z=527.15(C3Hy,N;S=527.65)

3-7 m/z=583.12(CssH,N;S,=583.73 3-8 m/z=577.16(C ,oHx;N;S=577.71)
)

3-9 m/z=627.18(CyHysN3S=627.77 [3-10  |m/z=475.14(C3,H,)NS=475.61)
)

3-11 m/z=585.21(Cy,H,NO=585.71) [3-12  |m/z=509.21(C;H,;N=509.65)

3-13 m/z=509.19(C5;HxN;=509.61) [3-14  |m/z=451..11(CsH,;N;S=451.55

)

3-15 m/z=588.20(Cy H,N,0=588.67 [3-16  |m/z=624.26(C 4 ;H;;N,=624.79)
)

3-17 m/z=614.18(Cy,HxN,S=614.77 (3-18  |m/z=449.12(C3;,H;;NS=449.57)
)

3-19 m/z=573.17(C,HuNO,=573.65 [3-20  |m/z=664.26(C 4sH;,N,=664.81)
)

3-21 m/z=624.26(C;H;uN,=624.79) [3-22  |m/z=603.18(C;,H,sN;S=603.74)

3-23 m/z=664.23(C4;HxN,0=664.77 [3-24  |m/z=737.28(Cs;sH3sN;=737.91)
)

3-25 m/z=738.28(Cs,H:,N,=738.89) [3-26  |m/z= 679.21(CusHaN;

$=679.84)

3-27 m/z=625.22(C4sHyN;0=625.73 [3-28  |m/z=575.24(C ,HN;=575.72)
)

3-29 m/z=508.19(C3sHuN,=508.62) [3-30  |m/z=449.12(C3;,H;NS=449.57)

3-31 m/z=433.15(C;;H,,NO=433.51) [3-32  |m/z=531.20(C4;H,sN=531.66)

3-33 m/z=608.23(CsHxN,=608.74) [3-34  |m/z=475.14(C3,H,)NS=475.61)
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3-35 m/z=384.13(Cy,HsN,0=384.44 (3-36 m/z=614.25(C4,H;N,=614.75)
)

3-37 m/z=508.19(C;3HuN,=508.62) |3-38 m/z=449.12(C;,H,;NS=449.57)

3-39 m/z=433.15(C;,H;;NO=433.51) (3-40 m/z=459.20(C5sH,sN=459.59)

3-41 m/z=663.24(C4;HNs=663.78) (3-42 m/z=0603.18(C4H»sN35=603.74)

3-43 m/z=587.20(C4,H,sN;0=587.68 (3-44 m/z=613.25(C4sH; N;=613.76)
)

3-45 m/z=662.25(CysH;N,=662.80) (3-46 m/z=577.16(CyH»N;5=577.71)

3-47 m/z=601.18(C4s,Hx»N;0,=601.6 |3-48 m/z=759.27(Cs;H3N5=759.91)
7)

3-49 m/z=589.22(C,H,N,=586.70) (3-50 m/z=630.19(C;3HN.S=630.77)

3-51 m/z=613.22(C4,H»N;0=613.72 (3-52 m/z=639.27(C4xH3;N5=639.80)
)

3-53 m/z=508.19(C;3HuN,=508.62) (3-54 m/z=449.12(C;,H,;NS=449.57)

3-55 m/z=433.15(C;,H;;NO=433.51) [3-56 m/z=609.25(CH;N=609.77)

3-57 m/z=663.24(C4HxNs=663.78) |3-58 m/z=604.17(C4HxuN45=604.73)

3-59 m/z=587.20(C4,H,sN;0=587.68 (3-60 m/z613.25(C4sH; Ny=613.76)
)

3-61 m/z=527.15(C;6H, N;$=527.65 (3-62 m/z=603.18(Cy,H»sN;5=603.74)
)

3-63 m/z=511.17(C36H>N;0=511.58 (3-64 m/z=587.24(CHxN5=587.73)
)

3-65 m/z=692.20(CysHsN1S=692.84 (3-66 m/z=577.16(CyH»N;5=577.71)
)

3-67 m/z=561.18(CsHx»N;0=561.64 |3-68 m/z=653.19(C4H»N35=653.80)
)

3-69 m/z=736.26(Cs,H;,N,=736.88) (3-70 m/z=677.19(CysH»N;5=677.83)
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3-71 m/z=687.23(CsoHxN;0=687.80 (3-72 m/z=743.24(Cs;H33N,5=743.93)

)

3-73 m/z=703.21(Cs,H»0N;5=703.86 |3-74 m/z=603.18(C,H,sN;5=603.74)
)

3-75 m/Z:735.18(C50H29N382:735.92 3-76 m/Z:759 18(C52H29N382:759.95
) )

3-77 m/z=475.14(C3,H:1NS=475.61) |3-78 m/z=616.20(C4HsN>5=616.78)

3-79 m/z=710.16(C4;HxsN,S,=710.87 |3-80 m/z=818.25(CssH3.N,5=819.00)

)

3-81 m/z=844.27(CeH;sN,S=845.04 (3-82 m/z=667.17(C4HasN;0S5=667.7
) 9)

3-83 m/z=703.80(Cs;H2N;0,=703.8 (3-84 m/z=629.21(Cx,H»N50,=629.7
0) 2)

A, 71 S5 () R Q) A E el A SR
A3 A 7E, o] -2 E.F Buchwald-Hartwig cross coupling ®F-§-, Suzuki cross-
coupling ®F-§-, Intramolecular acid-induced cyclization §+-&- (J. mater. Chem.1999, 9,
2095.), Pd(II)-catalyzed oxidative cyclization HF-3- (Org. Lett.2011, 13, 5504),
Grignard ®F-g-, Cyclic Dehydration BF-g3- 2 PPh3-mediated reductive cyclization ¥+-&-
(J. Org. Chem. 2005, 70, 5014.)%-°ll 7] %8t A o2 -4 4 3+ of o] Al =
A7) o) el 5184 (1) B ()0l B el | thE 23] RIHA] R Art A A, L
A L2, XA X 7F A Tl et 4] REgo] g ThE Ae Fg Ak
A olal 5= A& Blolth. o7 v, ¥kg-2] 1¢]4 Sub 1 + Sub 2 -> Final Products
1 73, §E5-2] 2014 Sub 25 §4) 8hi= ®E5, §E-5-4] 3041 Sub 3 + Sub 4 -> Final
Products 2 HF-§-, .5 Buchwald-Hartwig cross coupling ¥F-5-¢l] 7] %+ sl o] a1
HE-S-2] 49 4] Sub 3-2 + Sub 3-3 -> Sub 3-4 HF-5--2 Suzuki cross-coupling H+-5-ll
7128k Zlolw, §k-g-2] 40 4] Sub 3-4 -> Sub 3 ¥F-&-> PPh3-mediated
reductivecyclization BF-& (J. Org. Chem. 2005, 70, 5014.)°ll 7] %3+ Al o]t}
TAA SR YA H A S ATV AT U Y] e ES g
ol

i R A e 5 | 2

Ao P Fo] wha Axpol A 2F Bl A
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[554]

[555]
[556]

[557]
[558]
[559]

[560]
[561]
[562]

[563]
[564]
[565]

[566]
[567]
[568]
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WA ] 7] 3ol A E ITOZ (%) Holl ¢4 & F9Z o724 N
-(naphthalen-2-y1)-N*N*-bis(4-(naphthalen-2-yl(phenyl)amino)phenyl)-N'-phenylbenz
ene-1,4-diamine 2-TNATAE ¢}7|$huh-2 A FZ =351 60 nm F7] &
B4 ool A,
N,N'-Bis(1-naphthalenyl)-N,N'-bis-phenyl-(1,1'-biphenyl)-4,4'-diamine (©] 3} NPBZ
ok7] 'O‘]—)E 60 nm | 2 N FZ=235le] & 422 A9 AFFEs=
Aol BaERA He (1) Bt (R BAEE Y] wE SRS 3TR
e ZEE AFE Sl o, E¥EE R A = (pig).Ir(acac)
[bis-(1-phenylisoquinolyl)iridium(Ill)acetylacetonate]-s 95:5 5 HF S 2
T3 o2 A7 AETES Aol 30 nm T4 Y HESE& S&2A5A Y. =
AAZo =
(L1923 d)4-&- g o) E)n] 2= (2-v| & -8-F] = & & o) &) F1] F(°] 3}
BAlqE °F718h& 10 nm 77| 2 2 F5-28kaL, AR 45502
EgA8-FEmdE)dFuF(0) 8 Alg3E 9FA 3HE 40 nm FA 2 A 48 o
o] %, AAFYPZF o= Al & F42 LiFE 02 nm T4 &2 $28hal,
o)1 AL 150 im®] 7|2 % 2aefo] &F 0% A5t 2 A
F71 73S Az

s

ol AlZE Ao W ¥ el £7] 271 WA ol ufolo] 2
< 7}slo] i ¥ 2] A X (photoresearch) A} 2] PR-650.2. 2 # 7] ®-33(EL)
ZAsI o, 1 548 A 2500cd/m2 7] E ] 5ol A MALo] A 2 Aol A

54 A E Tl 195 S SA AT 8] Fa= LAkA 2 R
=

= et

.ﬁw

lr

o 2 dm X

PN ox T

e )
(N |
O]

N
N
H

(o] 3o 14 3
ﬂ““@iiﬂﬂbﬂ%%%%%giiiEiM shiz 2 AlSl st
7] A 13 FAG WEOE F71 A7 WYL E A 2SR,
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WS 18 dR R ERER ALGSHE A Al stas 4] Al 13
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SIE 22 U008 3 AER ALRSHE 1S A
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[582] [36]
A1 E 4l 2% 2~ |Volta [Curren |Brightne |Efficien |Lifeti
ge t ss(cd/m2|cy meT(9
Densit |) 5)
y
¥ s d(1) |- 318 E3-6) (6.3 [17.9 (25000 [14.0  [105.7
v ad(2) |- 313 E3-61) (6.5 [18.2 (25000 [13.7  |104.2
H] 7 o (3) |- 3131 2(3-74) 6.6 |18.9 (25000 [13.2  |101.6
H] 7 o) (4) |- H w32 (7.1 (204 25000 [12.3  [80.3
1
H] L of|(5) |- B W E3HE (7.0 (200 |2500.0 [12.5 [81.9
2
Hl L (6) |- H w332 (6.9 [19.5 (25000 [12.8 |[85.4
3
H] 7o (7) |- H w32 (7.1 (202 (25000 [12.4  |80.9
4
Hlalel|(8) (B n3ted&E 1 |9 a3gE |62 [13.0 (25000 [19.3  [102.8
2
Hlale(9) |8 3ted&E 3 |v)a3gE |60 |12.4 (25000 [20.1  |105.9
4
A1) |3HEE-4)  [38E3-6) |53 (8.2 (25000 [30.5  |131.1
AN Q) |3HEE1-10) |38EE3E-6) |53 (7.8 [2500.0 [31.9  |130.6
AN @3) |3HEE(1-16) |3EE@3E-6) |51 (8.3 [2500.0 (302  |131.6
AN @) |3EE1-21) [38E@3-6) |53 (7.7 [25000 (324 [1324
AN 5) |3HEE(1-33) |3EE@3E-6) |55 [7.6 [2500.0 (327 |132.9
AN d6) |3HEE(1-45) |3H8FE@3-6) |51 7.8 [2500.0 [32.1  [132.7
A7) |3HEE(1-48) |3EE@B-6) |54 |74 [2500.0 (339 |134.6
AR @) |3HEE(1-50) |3H8E3-6) |54 7.3 [2500.0 [34.1  [133.5
AA A ©) |3EE(1-55) [3H8FE3-6) |5.1 (7.3 (25000 [34.2  [134.3
A 10y |3 E(1-56) |3H8FE3-6) |52 |74 [2500.0 [33.9 |133.2
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Aol |BE=14)  |3E=G37) 53 (9.8 2500.0 [25.6 120.7

AA A (12) |8 =1-10) |3EG3-7) |53 (9.9 2500.0 |25.3 120.5

A (13) [ =1-16) |3E=3-7) |52 (9.7 2500.0 |25.7 120.7

2 A (14) |83 E(1-21) |3FHE(3-7) |51 [9.4 2500.0 [26.5 122.7

AA A (15) |8 =(1-33) |3E=3-7) |5.1 9.4 2500.0 [26.5 121.7

A (16) |8 d=(1-45) |3=3-7) |54 |95 2500.0 |26.4 121.8

AA A (17) |8 =(1-48) |3E=3-7) |51 [9.2 2500.0 [27.1 123.5

AA A (18) |8 =(1-50) |3&=(3-7) |54 [9.0 2500.0 |27.8 124.8

AA A (19) |8 =(1-55) |3E=E3-7) |53 9.1 2500.0 |27.6 123.0

A& (20) |8 =(1-56) |3E=3-7) |5.1 [9.2 2500.0 [27.2 124.2

AA 2D |83E(1-4)  |3FRHEGB-8) |52 (9.6 2500.0 |25.9 120.2

AA A (22) |8 =(1-10) |3=(3-8) |55 (9.8 2500.0 |25.6 120.6

Ao (23) |8 =(1-16) |3=(3-8) |54 [9.8 2500.0 |25.5 120.5

2 Ao 24) [8H3HE(1-21) |3F3FE(3-8) |52 |95 2500.0 |26.3 122.1

Ao (25) |8 =(1-33) |3 E(3-8) |54 9.6 2500.0 |26.1 121.2

A Ao (26) |8 =(1-45) |3}=(3-8) |53 |9.5 2500.0 |26.4 121.0

AA A (27) |8 =(1-48) |3}FHE(3-8) |53 |9.1 2500.0 |27.6 124.4
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A Ao (28) |8 =(1-50) |3}=(3-8) 5.2 [9.0 2500.0 |27.7 123.1

Ao (29) |8 =(1-55) |3}=(3-8) |5.3 [9.2 2500.0 [27.2 124.6

A& (30) |8 =(1-56") |3F=(3-8) |5.3 [9.0 2500.0 |27.6 124.3

AA @D |[E3E1-4)  |3HEGB-9) |54 |10.0  [2500.0 [25.1 120.1

AA A (32) [ =(1-10) |3E=3-9) |52 (9.8 2500.0 |25.5 120.8

2 A9 (33) |83 E(1-16Y) |3F5FE(3-9) |5.1 [10.0 [2500.0 (25.0 120.3

2 A (34) |83 E(1-21) |3F3FE(3-9) |54 |93 2500.0 |26.9 121.8

Ao (35) |8 =(1-33) |3 EB-9) |54 (9.6 2500.0 |26.1 122.5

A Ao (36) |8 =(1-45) |3F=(3-9) |5.1 [9.4 2500.0 |26.5 122.2

A (37) |8 =(1-48) |3=(3-9) |5.0 [9.2 2500.0 [27.2 123.3
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