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[120] 1>X7 ]’N( L'- Arl)ol , X=Br, I t=+=
[121]
‘?’1 Pd,(dba); / P(t-Bu);
)IE: NaOt-Bu / Toluene
Sub 1 Product
R13 NH R14
= R12R15 m R
R™ Yo " R g1 R10 R17
|_1/Ar |_1/Ar L"’
= 12 R 12
® R Nasay
R0 R RN R10 R17
[122] R =35,0, ! al, Xi=1, Br &=+=
[123]
K,CO; / Pd(PPh;),
THF / H,0
[124] }{ at 1~42] A , bi= 0~ 42]

0

% 40] 5], a+b=40] 3L, R™E 3}514] 10 4] RU-R1o] 6] 5831, X= S, 0 FEi=
CRHYR"M Ol sll&3slH, L2 L1 2,
[125] L Core?] 3A
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[126]
[127]

[128]
[129]

[130]
[131]

[132]
[133]

[134]
[135]

[136]

1. Core 1-19] $HAd ¢

B(OH),
Cl
G ey &
Br _ — @@ . Br Br ——mm
K,CO, / Pd(PPh,) 0-DCB K,CO; f Cu powder
242 3l
THF / H,0 18-Crown-6

Core A1 Core A-2 Nitrobenzene
NH,
@E cho3 ! Pd(OAc)Z
CI N

Cl N N
NH
Br Pdj(dba); / P(t-Bu)y NH Dimethylacetamide
NaOt-Bu / Toluene Q
CI

Core A-3 Core A4 Core 11

(1) Core A-1 §t4]

T tHberE g2~ A o) 1,5-dibromonaphthalene (70g, 244.78mmol)&- % 31 THF
(1077ml)Z <1 F-of, (2-nitrophenyl)boronic acid (40.86g, 244.78mmol), Pd(PPh;),
(424, 367mmol), K.COs (3075, 367.1 7o), & (539ml)< A 7}6& 90°Cl) A
ke itk jhg-o] R ¥ CHCLY =2 753 F #7155 MgSO,=
Azstal 553 5 A H 313HE-S silica gel Columnoﬂ A1 71 = 2 A A 5)o]
A= 28.12g (FE:35%)F At

(2) Core A-2 34

Core A-1 (45g, 137.12mmol) T L HeE k2~ A ol ¥ 31 o-dichlorobenzene
(686ml) 2.2 =1 29|, triphenylphosphine (89.92g, 342.8 Immol)-& 3 7}5} L
200°Cel A nlHks}SA T} ‘ﬂ]'p—ol A7 ¥ H 575 Z3l o-dichlorobenzene2
A A 8L CHCL O = & 53k 77158 MgSO,= 71284l 5538 5
A8 8} 32 silica gel column®l A 71 F 22 A 5] A E 29.65¢
(Zl:'%: 73%) 5 & A ATt

(3) Core A-3 §t4]

Core A-2 (29g, 97.91mmol)®ll 1-chloro-2-iodobenzene (35.02g, 146.88mmol), Cu
powder (0.21g, 3.26mmol), K,CO; (13.53g, 97.92mmol), 18-Crown-6 (1.73g,
6.53mmol), nitrobenzene (343ml)= ¥ 31 124 7F 3HFA| 710} HER-0] £ 85 ¥
HES-Z 9] 255 A2 0 7 23] 31, nitrobenzene S Al 74 515} MCE F=35}aL
== %O]‘T/\/\q ‘!T7] MgSOE'-— Azxshal 5 UT S A" FUIEES
silicagel column-g ©]-&35}o] #-2]sto] YA = 26.28¢g (751 66%)= AT}

(4) Core A-4 34

Core A-3 (31.88g, 78.39mmol)2 & L H} &2l 22219 ¥ 3L, toluene (823mL) 2.2
Q1 F-9l|, 2-chloroaniline (10g, 78.39mmol), Pd,(dba); (0.72g, 0.78mmol), P(+-Bu),
(0.32g, 1.57mmol), NaOz-Bu (7.53g, 78.39mmol)= & 7}5Fal 100°Cel A
AT HhSo| hE A CH2c129‘r ERFEZT I RUSE MgSO4§_
Azsal 553 5 A H 313HE-S silica gel column®l] 5-3A] 71 3 2] A A 3f o]

A E 20.61g (7H:58%)F AT

(5) Core 1-1 3+4
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[137]

[138]
[139]

[140]
[141]

[142]
[143]

[144]
[145]

[146]
[147]

Core A-4 (20.61g, 45.46mmol)°]) Pd(OAc),(1.02g, 4.55mmol), P(t-Bu), (1.84g,
9.09mmol), K,CO; (37.70g, 272.76mmol), DMA (341ml)& ¥ 31 170°Cel A 124 1}
FFANT WSo] FRHW WS HY EEE FL O 433, MCR

R

FEoha BR golEth f715S MgSO4E 71 235kal 55 & A4 €
7] &< silicagel column-S- ©]-8-3}o] #-2l o] YA E 7.96g (-8: 46%) S
A

2. Core 1-99] 34l o

B(OH) Br
Br Br
cl
&, ¢ /3
A e - = .
a K,COg / PA(PPh ), O Q o-DCB O Q KzCO; / Cu powder
r THF / H,0 18-Crown-6

NO, NH Nitrobenzene
Core A-5 Core A-6
Br s
Br,
(S o
K,CO, / Pd(OAc), B G
O Q P(t-Bu)y o—
N _— Pdclz(dppf) / AcOK Q 1
Dimethylacetamide
1 N Pd(PPh3),/ KGO,
\© O THF / H,0
Core A8 Core A9
‘B’O
i Hsc—Mg—Br /THF a
ii. HCI / Acetic acid O PdCIZ(dppf) /ACOK O
Core A-10 Core A-11 Core 1-9

(1) Core A-5 §t4]
1,6-dibromonaphthalene (100g, 349.69mmol), THF (1539ml),
(2-nitrophenyl)boronic acid (58.37g, 349.69mmol), Pd(PPh;),(6.06g, 5.25mmol), K,
CO; (72.50g, 524. 53mmol), 5 (769m1)< 471 Core A-19] FAAHHR S L83}
A 47.05g (751 41%) 2 LAt
(2) Core A-6 314
Core A-5 (47.05g, 143.37mmol), o-dichlorobenzene (717ml), triphenylphosphine
(94.01g, 358.43mmol)=- J7] Core A-2 /A W H S ALg5lo] A= 30.57g (78
12%)E A AT
(3) Core A-7 A
Core A-6 (30.57g, 103.22mmol), 1-chloro-2-iodobenzene (51.08g, 154.83mmol), Cu
powder (0.33g, 5.16mmol), K,CO; (21.40g, 154.83mmol), 18-Crown-6 (2.73g,
10.32mmol), nitrobenzene (361ml)= 7] Core A-32] 44 W -2 AL-8-35} o]
A= 39.08g (78: 76%)5 AUt
(4) Core A-8 $t4]
Core A-7 (39.08g, 96.09mmol)°l] Pd(OAc),(1.08g, 4.80mmol), P(t-Bu); (1.94¢g,
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[148]
[149]

[150]
[151]

[152]
[153]

[154]
[155]

[156]
[157]

9.61mmol), K,CO; (39.84g, 288.26mmol), DMA (721ml)S 47| Core 1-12]
AR & ASste] A E 1530g (78 43%) S D ATt

(5) Core A-9 34

Core-8 (50g, 135.04mmol)°]| bis(pinacolato)diboron (37.72g, 148.55mmol), PdCl,
(dppf), (2.96g, 4.05mmol), KOAc (39.76¢g, 405.13mmol), DMF (851ml)S ¥ 3L
120°CoN A 6A1ZE 7 AT HEEo] TR HW BRI =9 25 L0 =
28] 531, MCE F&otal 2 & HolEth #7155 MgS0O,2 7123} 51 ir%% =
A B 7] &2 silicagel columnS- ©]-8-31o] gl sle] WA E 46.21g (F°
82%)& ATt

(6) Core A-10 $+A]

Core A-9 (46.21g, 110.73mmol), THF (487ml), methyl
S-bromo-2-iodobenzoate(37.75g, 110.73mmol), Pd(PPh,), (1.92g, 1.66mmol), K,CO;
(22.96g, 166.10mmol), &= (244ml)<= 7371 Core A-19] FAAHWH = Algsto] A=
39.65g (&1 71%)E At}

(7) Core A-11 A

Core A-10 (39.65g, 78.6lmmol) & T ul =22~ 7 o THF (393ml) = 521
%I, methylmagnesium bromide (37.49g, 314.45mmol)< 13| 2 7FA| 71 &,
Aol Al aLHESESI ), HES-o] ¢+ % ] diethyl ether$} = 2 &3 & f-7]5 &
MgSO,& 1Z238aL %3¢ T T A ES A1) o] T A A E-2 acetic acid
&4 3l4ml)ell o] 3L HCL (6mDE H7HsE 5 A ot vhgo] A5 &5
W wk & AL E 0 A S ek 3 5 B3 v ehE 2 Al sto] s ks A

A E 14.91g (578: 39% over two steps) & A T}

(8) Core 1-9 34

Core A-11 (14.91g, 30.65mmol), bis(pinacolato)diboron (8.56g, 33.72mmol), PdCl,
(dppf), (0.67g, 0.92mmol), KOAc (9.02g, 91.96mmol), DMF (193.11ml)-& 4} 7] Core
A-92] FHAHE S AL-EEte] A E 13.90g (& 85%)S AUt

3. Core 1-109] 34l <]

B(OH)z
—» O.N _PPhy NH
Br K;CO, I PA{PPh;), O-DCB K;CO; 1 Cu powder
Br THF /H,0 Br 18-Crown-6
Nitrobenzene
Core A-12 Core A-13
K,CO, / Pd(OAc),
N Q _ PtBu; Q O
I PdCIz(dppf) / AcOK
O Dimethylacetamide
Core A-14 Core A-15 Core A-16

NO,
X o ’
Br Q N _PPhy
Pd(PPhs), / K;CO4 0-DCB O
THF / H,0 O

Core A-17 Core 1-10
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[158] (1) Core A-12 3141

[159] 1,7-dibromonaphthalene (70g, 244.78mmol), THF (1077ml), (2-nitrophenyl)boronic
acid (40.86g, 244.78mmol), Pd(PPh;), (4.24g, 3.67mmol), K,CO; (50.75g,
367.17mmol), = (539ml)S 47| Core A-12] HAWH S AL-&3Fe] WA & 36.95¢
(FFE:46%)E A AT

[160]  (2) Core A-13 34

[161] Core A-12 (45g, 137.12mmol), o-dichlorobenzene (686ml), triphenylphosphine
(89.92¢, 342.81mmol)= 7] Core A-2 WS AFE-3Fo] A& 28.02g (55
69%) 5 A ATt

[162]  (3) Core A-14 314

[163] Core A-13 (28g, 94.54mmol), 1,2-diiodobenzene (45.78g, 141.81mmol), Cu powder
(0.3g, 4.73mmol), K,CO; (19.60g, 141.81mmol), 18-Crown-6 (2.50g, 9.45mmol),
nitrobenzene (330ml)& 7] Core A-32] A WHH & AL-8-3lo] A& 37.21g
(81 79%)= LAt

[164]  (4) Core A-15 314

[165] Core A-14 (85g, 170.63mmol)°ll Pd(OAc),(1.92g, 8.53mmol), P(t-Bu); (3.45g,
17.06mmol), K,CO; (70.75g, 511.88mmol), DMA (1280ml)<= “J7] Core 1-12]
A& ARl A E 25.90g (FE: 41%) S E AT

[166]  (5) Core A-16 314

[167] Core A-15 (25.9g, 69.95mmol)°| bis(pinacolato)diboron (19.54g, 76.95mmol), PdCl
»(dppD), (1.54g, 2.10mmol), KOAc (20.60g, 209.86mmol), DMF (441ml)-& Y31
120°Col A 6AIE SHFAIILE HE-go] FR U REg =2 255 H20 %
28] 51, MCE F5&otal 2 & HolEth 7155 MgSO,2 11x3)3L 553 %
A3 E 71 & & silicagel columng ©]-83Fe] 23l WA E 23.35¢ (55
80%)= YAt

[168]  (6) Core A-17 3141

[169] Core A-16 (23g, 55.11mmol), THF (242ml), 1-bromo-2-nitrobenzene (11.13g,
55.11mmol), Pd(PPh;),(1.91g, 1.65mmol), K,CO; (22.85g, 165.34mmol), =
(121ml)E 7] Core A-19] A HPH & AL8-51e] A= 19.09g (75 84%) &
AU

[170]  (7) Core 1-8 S+

[171] Core A-17 (19g, 46.07mmol), o-dichlorobenzene (230ml), triphenylphosphine

[172]

(30.21g, 115.17mmol)=- J7] Core A-2 F/A W H S ALg5lo] A E 7.71g (78
44%)E A AT
4. Core 1-129] 34 4]
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[173]

[174]
[175]

[176]
[177]

[178]
[179]

[180]
[181]

[182]
[183]

[184]
[185]

S e
‘ Boo O Br
O _PPhy
O ———T 0-DCB FPdClz(dppf) / AcOK
i O THF / H,0 T o

Core A-16 Core A-18 Core A-19
0
Q oo T
) <)
1N Pd(PPhs), / K3GO.
N — PPPRaL /K005 a
<~ THF/ H,0 N
O’ (o] N, \
)('V =N D
Core A-20 Sub 139 Core 112

(1) Core A-18 $HA]

Core A-16 (80g, 191.70mmol), THF (843ml), 4-bromo-2-iodo-1-nitrobenzene
(62.86g, 191.70mmol), Pd(PPh;),(3.32g, 2.88mmol), K,CO; (39.74g, 287.55mmol),
5 (422ml)& 4] Core A-12] S-S AL-g-3lo] A E 69.70g (558 74%) =
A3tk

(2) Core A-19 $HA]

Core A-18 (69.70g, 141.86mmol), o-dichlorobenzene (709ml), triphenylphosphine
(93.02g, 354.64mmol)S 7] Core A-2 T4 HHH S AFE31o] A E 27.37g (58
2%)E DAt

(3) Core A-20 $HAl

Core A-19 (27.37g, 59.58mmol), bis(pinacolato)diboron (16.64g, 65.54mmol), PdCl,
(dppf), (1.31g, 1.79mmol), KOAc (17.54g, 178.75mmol), DMF (375ml)< 7] Core
A-92] AU S AL-G-5le] AAE-26.25g (551 87%)2 AUt

(4) Core 1-12 4]

Core A-20 (10g, 19.75mmol), THF (87ml), Sub 1-39 (8.66g, 19.75mmol), Pd(PPh;),
(0.68g, 0.59mmol), K,CO; (8.19¢g, 59.24mmol), = (43ml)> 7] Core A-12]
AR S ALESE] AL E 11.51g (55 79%)E A ATt

5. Core 1-169] $H4l <]

Br
- v,
[}
—o o O
IB_B\
Pd(OAC), / BzOOt-Bu o o
3 nltropyrldlne PdCly(dppf) / AcOK
e,
Pd(PPha)4/ K2C04 N CgFg / DN DMF
THF / H,0 N

Core A-16 Core A-21 Core A-22 Core 1-16
(1) Core A-21 &4
Core A-16 (50g, 119.81mmol), THF (527ml), 4-bromo-2-iodophenol (35.81g,
119.81mmol), PA(PPh;),(2.08g, 1.8mmol), K,CO; (24.84g, 179.72mmol), =
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[186]
[187]

[188]
[189]

[190]
[191]

[192]
[193]

[194]
[195]

[196]
[197]

(264ml)% 7] Core A-12] A & AL-8-3te] A& 40.99g (78 74%)E
A ALt

(2) Core A-22 34

Core A-21 (40.99g, 88.66mmol) & & L H}EFZ 222 21 9] PA(OAc), (1.99¢,
8.87mmol), 3- mtropyrldme (1.10g, 8.87mmol) I} 7] & 31 CgF, (133ml), DMI
(89ml)E =21 2, rert-butyl peroxybenzoate (34.44g, 177. 31mm01) S d7lslal
90°Coll A nytal gt vhk& O] =Ll CHzClzg]r ERE FEIF AUISS
MgSO,& 1238} F =3 T A ¥ 331E S silica gel column®l] 5-3A] 71 &
ARGt A=21 16.73.2 (FE: 41%)S YAt

(3) Core 1-16 34

Core A-22 (16.73g, 36.34mmol), bis(pinacolato)diboron (10.15g, 39.98mmol), PdCl,
(dppf), (0.8g, 1.09mmol), KOAc (10.70g, 109.03mmol), DMF (229ml)& 7] Core
A-99] IS ARESEe] A = 15.12g (78 82%)& D 3lth

6. Core 1-21°] 3141 4]

B(OH)2

@Q ouN _PPhy NH
Br choz / Pd(PPh 2 Br O-DCB Br KZCO3 / Cu powder

cl 18-Crown-6

Nitrobenzene

Core A-23 Core A-24
K,COj / PA(OAC), D ji t OG
_ PtBws O
PdCl,(dppf) / AcOK
Br Dimethylacetamide Br - %
Core A-25 Core A-26 Core A-27
Q) ®
Br O N e PPh3 NH
Pd(PPh ), / K,CO, NO, 0-DCB O
THF / H0 O O O O
Core A-28 Core 1-21

(1) Core A-23 34
1-bromo-8-chloronaphthalene (138g, 414.45mmol), THF (1824ml),
(2-nitrophenyl)boronic acid (69.18g, 414.45mmol), Pd(PPhs),(7.18g, 6.22mmol), K,
CO; (85.92g, 621.68mmol), & (912ml)< 4} 7] Core A-12] T4 H & A-8-51]
A A& 89.77g (575 66%)E ATt
(2) Core A-24 314
Core A-23 (89.68g, 273.27mmol), o-dichlorobenzene (1366ml), triphenylphosphine
(179.19¢g, 683.18mmol)=- 7] Core A-2 T/ B H S AL&5lo] A E 62.32¢
(TE:77%)E AT
(3) Core A-25 34
Core A-24 (62.32g, 210.42mmol), 1-chloro-2-iodobenzene (75.26g, 315.63mmol),
Cu powder (0.67g, 10.52mmol), K,CO; (43.62¢g, 315.63mmol), 18-Crown-6 (5.56g,
21.04mmol), nitrobenzene (736ml)-E “J7] Core A-32] A WH S Al-8-5} o]
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[198]
[199]

[200]
[201]

[202]
[203]

[204]
[205]

[206]
[207]

[208]
[209]

[210]

A= 63.33g (781 74%)= LA

(4) Core A-26 34

Core A-25 (63.33g, 155.71mmol)°l] Pd(OAc),(1.75g, 7.79mmol), P(t-Bu); (3.15g,
15.57mmol), K,CO; (64.56g, 467.14mmol), DMA (1168ml)<= 77| Core 1-12]
TR S AFR ko] A E 23.64g (FE:41%)S D AT

(5) Core A-27 34

Core A-26 (23.64g, 63.85mmol), bis(pinacolato)diboron (17.84g, 70.23mmol), PdCl,
(dppf), (1.4g, 1.92mmol), KOAc (18.80g, 191.55mmol), DMF (402ml)-&- %} 7| Core
A-99] AR S ALgEo]l WA E 21.32¢ (8 80%)S LT

(6) Core A-28 34

Core A-27 (21.32g, 51.09mmol), THF (225ml), 1-bromo-2-nitrobenzene (10.32g,
51.09mmol), Pd(PPh;),(1.77g, 1.53mmol), K,CO; (21.18g, 153.26mmol), =
(112m1)E “37] Core A-12] AW RS ALE3F] AL E 1517 (58: 712%)E
AU

(7) Core 1-21 34

Core A-28 (15.17g, 36.78mmol), o-dichlorobenzene (184ml), triphenylphosphine
(24.12g, 91.95mmol)=- J7] Core A-2 F/d W H S ALg5lo] A E 1021g (78
3%)2 LA

7. Core 1-309] 3H4] 4]

I
B(OH)2
NO, NH
ane - O Uy
-
0-DCB K,CO; / Cu powder
| cho3 1 PA(PPh 3), Br 18-Crown-6

THF /H;0 Nitrobenzene
Core A-29 Core A-30
K,CO; / Pd(OACc), @ N
O _ PEBus PdCIz(dppf) / AcOK O
O Dimethylacetamide
Lo
Br Br Y
Core A-31 Core A-32 Core A-33
NO, O
<X
Br
0-DCB
Pd(PPh 3), / K2003
THF / H,0 NH
Core A-34 Core 1-30

(1) Core A-29 314
I-bromo-5-iodonaphthalene (130g, 390.43mmol), THF (1718ml),
(2-nitrophenyl)boronic acid (65.17g, 390.43mmol), Pd(PPh;),(6.77g, 5.86mmol), K,
CO:; (80.94¢g, 585. 64mm01), 5 (859ml)S 471 Core A-19] FAI U S A3} o]
A 92250 (78 T12%) S LA}
(2) Core A-30 314
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[211]

[212]
[213]

[214]
[215]

[216]
[217]

[218]
[219]

[220]
[221]

[222]
[223]

[224]
[225]

Core A-29 (92.25g, 281.10mmol), o-dichlorobenzene (1406ml), triphenylphosphine
(184.33g, 702.76mmol)=- /7] Core A-2 T/ B H S AL-&-5)o] A E 63.27¢
(FE:76%)5 DAt

(3) Core A-31 34

Core A-30 (63.27g, 213.63mmol), 1-chloro-2-iodobenzene (76.41g, 320.44mmol),
Cu powder (0.45g, 7.12mmol), K,CO; (29.53g, 213.63mmol), 18-Crown-6 (3.76g,
14.24mmol), nitrobenzene (748ml)-E- 71 Core A-39] A WH S Al-8-5} o]
A& 5474g (781 63%)= LA

(4) Core A-32 314

Core A-31 (54.74¢, 134.59mmol)°l| Pd(OAc),(1.51g, 6.73mmol), P(t-Bu), (2.72g,
13.46mmol), K,CO; (55.81g, 403.78mmol), DMA (1009ml)<- “37] Core 1-12]
A& ARt A E 20.93g (FE: 42%) S E AT

(5) Core A-33 34

Core A-32 (20.93g, 56.53mmol), bis(pinacolato)diboron (15.79g, 62.18mmol), PdCl,
(dppf), (1.24g, 1.70mmol), KOAc (16.64g, 169.59mmol), DMF (356ml)< “ 7] Core
A-99] M & AFEato] A& 19.34g (781 82%) S F ST

(6) Core A-34 34

Core A-33 (40g, 95.85mmol), THF (422ml), 1-bromo-2-nitrobenzene (19.36g,
95.85mmol), Pd(PPh;), (3.32¢g, 2.88mmol), K,CO; (39.74g, 287.55mmol), =
(211ml)E 747] Core A-19] AW HE ALE3t A E 34.39g (78:87%) &
AU

(7) Core 1-30 34

Core A-34 (34.39g, 83.38mmol), o-dichlorobenzene (417ml), triphenylphosphine
(54.67g, 208.45mmol)S 4}7] Core A-2 SRS AL-&3ko] AR 22218 (558
70%)E K AT

8. Core 1-329] 3t4] 9

()
@ @ )
N Q N
Q ) Br. N @ O .O
w, BeR® S X L) r

THF/ H,0

Core A-33 Core A-35 Core 1-32
(1) Core A-35 §H4
Core A-33 (35g, 83.87mmol), THF (369ml),
N-(3-bromo-4-nitrophenyl)-9,9-dimethyl-N-phenyl-9H-fluoren-3-amine (40.71g,
83.87mmol), Pd(PPh;),(2.91g, 2.52mmol), K,CO; (34.77g, 251.61mmol), &=
(185ml)S 47| Core A-19] A& AREste] A E 43.18g (78: 74%) &
A
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[226]  (2) Core 1-32 §4]
[227] Core A-35 (43.18g, 62.06mmol), o-dichlorobenzene (310ml), triphenylphosphine
(40.69¢g, 155.14mmol)=- J7] Core A-2 T/ W H S AL-g-5lo] A= 27.60g (78
67%)5 A ATt
[228] 9. Core 1-379] $141 of
[229]
Y, QL <
ase A ) Sk J
S S S
67z< ON O NH
Core A9 Core A-36 Core 1-37
[230] (1) Core A-36 34
[231] Core A-9 (35g, 83.87mmol), THF (369ml), 1-bromo-2-nitrobenzene (16.94g,
83.87mmol), Pd(PPh;),(2.91g, 2.52mmol), K,CO; (34.77g, 251.61lmmol), =
(185ml)= 7] Core A-12] &AW & ALE-sto] A= 27.33g (F&: 79%) 5
AU
[232]  (2) Core 1-37 §A
[233] Core A-36 (27.33g, 66.26mmol), o-dichlorobenzene (33 1ml), triphenylphosphine
(43.45g, 165.66mmol)S 7| Core A-2 T4 S AFE31o] A E 9.58¢g (555
38%)E YA
[234]  10.Core 1-459] 3141 4]
[235] O N O O
N N N
o ) »e = QQ Y &
Fo ST o) "“
Core A-ﬁ Core A-37 Core 1-45
[236] (1) Core A-37 4
[237] Core A-16 (50g, 119.81mmol), THF (527ml), 1-bromo-2-nitrobenzene (24.20g,
119.81mmol), PA(PPh;),(4.15g, 3.59mmol), K,CO; (49.68g, 359.44mmol), &
(264ml)E 7] Core A-19] A HPH & AL8-35he] A= 19.77g (578 40%) &
A
[238]  (2) Core 1-45 34
[239] Core A-37 (19.77g, 47.93mmol), o-dichlorobenzene (240ml), triphenylphosphine

[240]

28

(31.43g, 119.83mmol)S 4} 7] Core A-2 FA A S AL-&&te] WA E 6.57g (55
36%)5 L ATt
11. Core 1-482] 14l ¢
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[241]

oo

- .
K,CO;3/ Cu powder
18-Crown-8
Nitrobenzene

—) 4
O K,CO; / Pd(PPhy),

BY THF [ H,0

- .
K,CO;3/ Cu powder
18-Crown-6
Nitrobenzene

THF / H,0

N
20 -~
Br | \
s oD
PA(PPha)y ! KoCO3 @
THF f H,0 N)\
N
N7y
U

Core A-43

[242] (1) Core A-38 314

[243] 7-bromo- 1-iodonaphthalene (50g, 150.16mmol), THF (661ml),
(2-nitro-5-(9-(4-phenylbenzo[h]quinazolin-2-yl1)-9H-carbazol-3-yl)phenyl)boronic acid
(88.06g, 150.16mmol), Pd(PPh3)4 (2.6g, 2.25mmol), K2CO3 (31.13g, 225.25mmol),
E (330m) 2 471 Core A-12] TAIHIH S AL-8-51o] AJAI & 66.24g (-8: 59%) S
AU

[244] (2) Core A-39 314

[245] Core A-38 (100g, 133.75mmol), o-dichlorobenzene (669ml), triphenylphosphine
(87.70g, 334.38mmol)S 7] Core A-2 A1 HHH S AFE31o] A E 29.67g (58
31%)E L3

[246]  (3) Core A-40 34

[247] Core A-39 (100g, 139.73mmol), 1-chloro-2-iodobenzene (49.98g, 209.60mmol), Cu
powder (0.30g, 4.66mmol), K,CO; (19.31g, 139.73mmol), 18-Crown-6 (2.46g,
9.32mmol), nitrobenzene (489ml)-& 7| Core A-39] A HH & AL 5lo] A =
70.17g (575:61%)S AUt}

[248]  (4) Core A-41 34

[249] Core A-40 (100g, 121.04mmol)°ll Pd(OAc),(1.36g, 6.05mmol), P(t-Bu), (2.45g,
12.10mmol), K,CO; (50.19¢, 363.11mmol), DMA (908ml)<= “J7] Core 1-12]

Core A-44
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[250]
[251]

[252]
[253]

[254]
[255]

[256]
[257]

[258]

A& AFg-to] A E 38.24g (T8 40%) S A AT

(5) Core A-42 314

Core A-41 (55.4g, 70.15mmol), bis(pinacolato)diboron (19.60g, 77.16mmol), PdCl,
(dppf), (1.54g, 2.10mmol), KOAc (20.65g, 210.45mmol), DMF (442ml)< “ 7] Core
A-99] TS AFE 5ol AR 44.03g (T8 75%)S DAL

(6) Core A-43 4]

Core 4-42 (44g, 52.58mmol), THF (231ml), (2-bromophenyl)(methyl)sulfane
(10.68g, 52.58mmol), Pd(PPh;),(1.82g, 1.58mmol), K,CO; (21.80g, 157.74mmol), &
(116ml)2 7} 7] Core A-19] AW HE ALE3t A E 3241g (78: 74%)E
DA

(7) Core A-44 34

Core A-43 (32.40g, 38.89mmol), H,0,(3.31g, 97.24mmol), acetic acid (194ml)<=
FTouterE e a0l W ar Aol A wdkelglt). WE-g-o] A ¥ A acetic acid &
AL B& Yo 2AE A2 F, A E CH,CLON 9 silicagel column3d} il
FEHet] YA E 28.07g & AU (81 85%)

(8) Core 1-48 314

Core A-44 (28g, 32.98mmol)S %= H} ==}~ o) 7}2k2] H,80, (66ml)=
wo] =91 Fo, 40°Coll A wnkal STt ko] YR W 02N NaOH -8 o2
pH 8~9= F3}atgich T hdE et E& Al AL, CH.CLE F&38Hal 5%
2 silicagel column 2 A2 A 5lo] YA E 7.01g & DA (551 26%)

Core SI3HE oA
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[259]

Core 1-2 Core 1-3

Core 11

Core 1-8 Core 18 Core 1-10 Core 1-11 Core 1-12 Core 113 Core 1-14

<

Core1-18 Core 1-17 Core1-18 Core 1-19 Core 1-20 Core 1-21

= e o ‘% o
N A Raog S Sy,
P é Hoxdy sr o B

Core 1-22 Care 123 Core 1-24 Core 1-25 Core 1-26 Core 1-27

> ¢
W) ] @ )
N ot o O o
& A b G
ﬁi&ﬁéé&%gfgi;éigogi
OO L2 O WOn Toet

Core 1-28 Core 1-29 Core 1-30 Core 1-31 Care 1-32 Core 1-33
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[260]

Core 1-34 Core 1-35 Core 1-36 Core 1-37

Core 142 Core 143

Core 1-47 Core 148 Core149 Core1-50 Core1-51 Core 1-52 Core 1-63

[261] IL. Sub 12] $tA
[262] 1. Sub 1-35¢] $tA

[263]

Gl

Cl
_ J'\)le\c. * @‘BZ:@ % Qﬁj‘@

Sub 1-35

[264] Phenylboronic acid pinacol ester (22.3 g, 109 mmol), THF(240 ml),
2,4,6-trichloropyrimidine (10 g, 54.5 mmol), Pd(PPh;). (3.8 g, 3.27 mmol), K,CO;
(45.2 g, 327 mmol), =(120 ml) = # 7}3}aL 90°Coll A L HESFSI ), HE-S-0]
A5 ¥ H CHCLE B2 58 5 7758 MgSO.2 x5kl 553 &
A E F7] &S silica gel column®ll A1 71 & A2 3te] A EE9.5
DA (578165 %)

[265] 2. Sub 1-47 34

266
[ | o ﬁ\ OH cl Bio ]é N _<°'
o N, HNTONH l/\l—\(N DIPEA L\l—\(N o QQ 7
b POCI, _@ Pd(PPhs), / KGO '

THF / H,0
Sub 1-1-2 Sub 1-1-2 Sub 1-47

[267] (1) Sub 1-1-2 $HA]

[268] Z9-E-2 2l 2-aminobenzoic acid (15.22 g, 111 mmol)E T <HlE E 2} 9]
urea (46.66 g, 776.9 mmol) ¢} &7 2 31 160°Col A wHtalgith TLCE HHe<
g F, 100°C7HA YZAA 71 AL & (55ml)2  7Fate] 1A13E &gt ik} ity
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[269]
[270]

[271]
[272]

[273]
[274]

[275]
[276]

[277]
[278]

[279]
[280]

[281]
[282]

ko]l ShE ¥ A E A E st Betal EE MY & Axste] AdE
14.58 g (78 81%)E LA}

(2) Sub 1-11-2 A

271 gl el A o7 Sub 1-1-2 (14.58 g, 89.9 mmol)S HZulehZ el 2~ 9
POCI; (60m1)E “-2oll 4] =<1 Tl N,N-Diisopropylethylamine (29.05 g, 224.8
mmol)S X 3] 2713k & 900Cel A mHkE Tl Wh-go] AR ¥ s T
A5 (120ml)= FaL 2ol A 1A ZF &b ainkstgitt. A | LA &
kol gstar Azt A E 1539 g (575:86%) 5 A AT

(3) Sub 1-47 34

Phenylboronic acid pinacol ester (19.2 g, 75.4 mmol), THF(332 ml),
2,4-dichloroquinazoline (15 g, 75.4 mmol), Pd(PPh;), (2.6 g, 2.26 mmol), K,CO; (31.2
g, 226 mmol), E(166 ml)> 4] Sub 1-35 FAHS o] &3] A ES964¢g
QAT (81 49 %)

3.Sub 1-3 34

o 0 _<0H _<CI @_Bp:ﬁ: cl
N N g N
HO NH, HZNJLNHZ Ho— N DIPEA  c—¢ N o Q 2\
QOQ O POCI, O PA(PPhs), / K,CO4 O
(D (A ™o (A

Sub 14-3 Sub 1-11-3 Sub 1-56

(1) Sub 1-1-3 34

&2 Q1 10-aminophenanthrene-9-carboxylic acid (60.22 g, 253.8 mmol)©]| urea
(106.71 g, 1776.8 mmol), & (130ml)< 471 Sub 1-1-47 A H & AL-&slo] A=
41.94 g (78 63%) 5 LA

(2) Sub 1-11-3 A

7] g ol A o] 7 Sub 1-1-3 (41.94 g, 159.9 mmol)°l] POCL; (110ml), NN
-Diisopropylethylamine (51.67 g, 399.8 mmol)< %} 7| Sub 1-11-47 34 H -2
Agste] WA E 4019 g (78 84%)E LA

(3) Sub 1-56 $+A

7] g ol A o) 7 Sub 1-11-3 (40.19 g, 134.3 mmol)©]]
4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (30.16 g, 147.8 mmol), Pd(PPhs;),
(6.21 g, 5.4 mmol), K,CO; (55.7 g, 403 mmol), THF, =2 47| Sub 1-35 ZAH S
AE-5Fo] A E 23.81 g (78 52%)E AT

4. Sub 1-62 $A

cl
QiZ’é o Pd{PPhj), / K,CO3
e O TR,
= ° THF / H0
Cl

7 N
Nﬁkl

c
Sub 1-62
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[283] Phenylboronic acid pinacol ester (14.4 g, 70.6 mmol), THF(310 ml),
2,4-dichlorobenzo[4,5]thieno[3,2-d]pyrimidine (18 g, 70.6 mmol), Pd(PPh;),(2.4 g,
2.1 mmol), K,CO; (29.3 g, 212 mmol), =(155 ml)= 7] Sub 1-35 34 H-&
ol-g&to] AAAEL 921 g AT (7844 %)

[284]  Sub 18] AA] 3 E

[285] &
? %8 Jg 5, o8 ens

Sub1-1 Sub1-2 Sub1-3 Sub1-4 Sub1-5 Sub16 Sub1-7 Sub1-8  Sub1-9  Sub1-10
@
’ ? i ’L ?<: A oc
Sub1 11 Sub1 12 Sub 113 Sub 1-14 Sub 1-15 Sub 1-16 Sub 117 Sub 1-18 Sb 119
W a
o O XD 0 82Oy A0 AL
s o, d o Q—N N Q_N
L O T O . 2 — O 2
Br I Br a Br Bf B/ Br
Sub 1-20 Sub 1-21 Sub 1-22 Sub 1-23 Sub 1-24 Sub 1-25 Sub 1-26 Sub 1-27 Sub 1-28
@ i\%} ‘>‘°' e é
Sub 1-31 Sub 1-32 Sub 1-33 Sub 1-34 Sub 1-35

o
A ©Y~ S0 A, D
= d = N
1 >
2N NE\ IN O O N O Nz
Br Br
Sub 1-36 Sub 1-37 Sub 1-38 Sub 1-39 Sub 1-40 Sub 1-41

O

i ‘ 5N°‘~*c- 5

Sub 1 42 Sub 1-43 Sub 1-44 Sub 1-45 Sub 1-46 Sub 1-47 Sub 1-48

Sub 1-49 Sub 1-50 Sub 1-51 Sub 1-52 Sub 1-53 Sub 1-54 Sub 1-55 Sub 1-56
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1250l .{ SEsVe Y‘o
CO
Sees ’2?
N\ N \|/’
[=1]
Sub 1-57 Sub 1-58 Sub 1-59 Sub 1-60 Sub 1-61 Sub 1-62
£ E%
L
>/—|: N ,N \ / N\ d
Sub 1-63 Sub 1-64 Sub 1-65 Sub 1-66 Sub 1-67 SuBl; 1-68

53t By, 5 rayer poio
O 7 N\ CNJ; 1\
Nl‘;N N_ND ’ @ N/N

Fot, . 7

hi@"@)@)% }
¢

O Cg@m@@

Sub 1-76 Sub 1-77 Sub 1-78 Sub 1-79 Sub 1-80 Sub 1-81 Sub 1-82

ﬁ’@g‘l ; Y/

ﬂ

/

@}Y@@é@ . .'_!l{'

1|

7 A @lrf@’?\w S

[287] I1L. Final Product 34

[288] Product 1 A
[289] 1. P1-1 $HAl o
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[290] Q @
NH Pd,(dba); / P(t-Bu),
QQ @ * C%Br NaOt-Bu / Toluene Q @Q O
Core 1-1 Sub 1-1 P1-1

[201]  Core 1-1 (9.5g, 24.97mmol)-S G U= 2F 22 ol ¥ 31, toluene (262mL) 2 2
=21 39|, Sub 1-1 (3.92g, 24.97mmol), Pd,(dba); (0.69g, 0.75mmol), P(+-Bu);
(0.30g, 1.50mmol), NaOz-Bu (7.20g, 74.91mmol)S 3 7}5}aL 100°C ol A
wHks T k3o = ¥H CHCLS &8 53 5 77158 MgSO.=
Azsta 553 T AAHE 335 S silica gel columnol] Z3FA| 71 3 22 4 5}
A= 10.15g (FE:89%)F A At

[292] 2.P2-7 3+A 4

[293] \§ >
. 5\19 Pd,(dba), / P(t-Bu), 4 i
O O c§:b NaOt-Bu / Toluene
C QD

Core 1-10 Sub 1-45 P2-7

[294] Core 1-10 (5.5g, 14.46mmol), toluene (152mL), Sub 1-45 (3.86g, 14.46mmol), Pd,
(dba); (0.40g, 0.43mmol), P(~-Bu); (0.18g, 0.87mmol), NaOz-Bu (4.17g,
43.37mmol)& 71 TN S ALEato]l A= 7.33g (781 83%)F LA

[295]  3.P3-10 34 <]

[296]
NH + C'T Pdy(dba)s / P(t-Bu)s Oe ) /2\
O O O NaOt-Bu / Toluene O O O O

Core 1-21 Sub 1-46 P3-10
[297] Core 1-21 (5.8g, 15.25mmol), toluene (160mL), Sub 1-46 (3.67g, 15.25mmol), Pd,
(dba); (0.42g, 0.46mmol), P(~-Bu); (0.19g, 0.91mmol), NaOz-Bu (4.40g,
45.74mmol)= 7] P1-18] Y& Abgato] A= 7.22¢ (578 81%) &
AU
[298]  4.P4-9 514 4]
[299]

Pd(dba); / P(t-Bu)s
AR T

NaOt-Bu/ Toluene

Core 1-30 Sub 1-70
[300] Core 1-30 (4.7g, 12.35mmol), toluene (130mL), Sub 1-70 (6.13g, 12.35mmol), Pd,
(dba); (0.34g, 0.37mmol), P(~-Bu); (0.15g, 0.74mmol), NaOz-Bu (3.56g,
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37.06mmol)>- 7] P1-12] A HFR-& AL-&3Fo] AAlE 7.28¢ (78 74%) S
A3tk

[301] 5.P5-7 3+4 4

[302]

N
Pd(dba), / P(t-Bu) 5 O N OQ . O O @
NaOt-Bu / Toluene
@ ¥,
N O
Core 1-37 Sub 1-31 P5-7

[303] Core 1-37 (4.5g, 11.83mmol), toluene (124mL), Sub 1-31 (6.67g, 11.83mmol), Pd,
(dba); (0.32g, 0.35mmol), P(-Bu); (0.14g, 0.71mmol), NaOz-Bu (3.41g,
35.48mmol)S “J 7] P1-19] AW HS AFE5Ho] A E 7.25¢ (555:71%)E
(oS Kez] q_
= A .

[304] 6. P5-7 314l o

[305]
. Pd,(dba)y / P(t-Bu)g OZ :. O
NH O @ O NaOt-Bu / Toluene N x
~ . : : S0

Core 1-45 Sub 117 P6-3
[306] Core 1-45 (5.6g, 14.72mmol), toluene (155mL), Sub 1-17 (5.85g, 14.72mmol), Pd,
(dba); (0.4g, 0.44mmol), P(z-Bu); (0.18g, 0.88mmol), NaOt-Bu (4.24g, 44.16mmol)=
271 P1-12] A & AFE3ke]l A = 7.08g (78 69%)E ¥ At
[307] Product 2 A
[308]  1.P1-20 314l 4]

[309]
Q ! QQ O O N' Pd(PPh3),/ K,CO3
(J o * )
RS f
Core1-3 ° Sub 1-92 P1-20
[310]  Core 1-3 (6.9g, 13.18mmol)-S &L HFEF=EF 2~ o] THF (58mD)E =<1 F-°f|, Sub
1-92 (5.94g, 13.18mmol), Pd(PPh;), (0.46g, 0.40mmol), K,CO; (5.47g, 39.54mmol),
E (29ml) S #H7Fekar 90°Col Al nlREEFSITE. RE-§-0] ¢k =W CH,CLO B2
F%3 3 F7]5S MeSO, 2 Axsta 533 5 A Y 31852 silica gel
column®l] FHAIZ 2 A A sto] A= 7.19¢ (F8: 73%)E A ATt

[311] 2. P2-15 3t 9
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[312]

[313]

[314]
[315]

[316]

[317]
[318]

[319]

[320]
[321]

[322]

: <
OO O Pd{PPh3), / K;CO5

O N O &3 * O THE 1 Hy0
K< O‘O

Core 1-13 Sub 111

Core 1-13 (6.9g, 13.18mmol), THF (58ml), Sub 1-11 (5.05g, 13.18mmol), Pd(PPh,),
(0.46g, 0.40mmol), K,CO; (5.47g, 39.54mmol), & (29ml)< 7] P1-209]
FAAHH S ALE ko]l AAE 7.10g (FE: 77%)E F AT

3. P2-21 314 9

Q N Q
O N OO 2 0.0 O Q .
O T N T 0
O Bo Br, =N O THF / H,0 O .
% 6 O \N—/

Core 1-15 (8.2g, 16.16mmol), THF (71ml), Sub 1-58 (7.46g, 16.16mmol), Pd(PPh;),
(0.56g, 0.48mmol), K,CO; (6.7g, 48.48mmol), = (36ml)= 4}7] P1-202]
AN RS ALE5E] AL E 7.14g (55 58%) 5 ATk

4. P3-21 314 o

o
0 N=( Pd(PPh,), / K,CO,
5
Core 1-27 Sub 1-50 P3-21
Core 1-27 (8g, 15.77mmol), THF (69ml), Sub 1-50 (5.78g, 15.77mmol), Pd(PPh;),
(0.55g, 0.47mmol), K,CO; (6.54g, 47.3mmol), = (35ml)= 47] P1-202]
AU S ALESlo] A E 7.07g (58 63%)E AL

5. P3-22 314 9
V..

N=—
O . o—¢ ) O Pd(PPh), / K;CO;
O O N THF / H,0
a
\
X

Core 1-28 Sub 1-63
Core 1-28 (10.50g, 19.68mmol), THF (87ml), Sub 1-63 (5.84¢g, 19.68mmol), Pd(PPh
3)4(0.68g, 0.59mmol), K,CO; (8.16g, 59.05mmol), & (43ml)= 7] P1-20<]
A S AL Bte] AR 7.10g (G 54%) F AT,
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[323] 6. P4-13 314l 4

. W oo

"~

O . N\NI//N Pd(PPhs), / K,CO5 ’
Q O THF /H,0
D Br O
Core 1-33 Sub 1-98 s P4-13
[325]  Core 1-33 (6.2g, 11.84mmol), THF (52ml), Sub 1-98 (6.52g, 11.84mmol), Pd(PPhs),
(0.41g, 0.36mmol), K,CO; (4.91g, 35.53mmol), = (26ml)= 7] P1-209]
A H S AFEEE] A E 7.19g (58 70%)E L AT

[326]  7.P4-16 $HX 4]
< a
0’& Pd(PPh3)4 / K2CO3 !

[327]
)

ey T ey e
S gD

Br

Core 1-35 Sub 1-79 P4-16

[328] Core 1-35 (7g, 13.8mmol), THF (61ml), Sub 1-79 (5.16g, 13.80mmol), Pd(PPh;),
(0.48g, 0.41mmol), K,CO; (5.72g, 41.39mmol), = (30ml)= J7] P1-202]
AR S ALgsto] A E 7.26g (T5: 18%)E ATt

[329]  8.P5-21 314 <]

[330] O
& OO &
+ A Pd(PTP::): :' ::Cog)
O Ny
&
< 9,

Core 1-44 Sub 1-44 P5-21

[331]  Core 1-44 (6.8g, 10.34mmol), THF (45ml), Sub 1-44 (5.31g, 10.34mmol), Pd(PPh;),
(0.36g, 0.31mmol), K,CO; (4.29¢g, 31.02mmol), = (23ml)< 7] P1-209]
AR S AL gEto] A E 7.18g (R 72%) 2 AU

[332] 9. P6-18 314 o

[333]
. e
D N OO O Q:Ig”/@ Pd(PPhg) / KoCO;3 O ° O O N

N

0

O + THF /H,0

B-0

d% N“ S,

Br g C
N

Core 1-51 Sub 1-104 P6-18 ©)\

[334] Core 1-51 (6g, 11.82mmol), THF (52ml), Sub 1-104 (5.99¢g, 11.82mmol), Pd(PPh;),
(0.41g, 0.35mmol), K,CO; (4.90g, 35.47mmol), = (26ml)= “J 7] P1-202]
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A E 725 (58 76%)5 AU
[335] A7) e} A2 A o o)) wheEl Al z2H B wy 313kE Pl-1 W A] P6-202] FD-MS

&) £ 19 A
[336] [3% 1]
[337] a8 E FD-MS s1ErE FD-MS
P1-1 | m/z=456.16(C3HxN,=456.55 | P1-2 | m/2=580.19(CasH.4N,=580.69)
P1-3 | m/z=513.22(C3sH1sD/N,=513.65) | P1-4 | m/2=572.23(C45H,sN,=572.71)
P1-5 | m/z=562.15(C4oH;N,S=562.69) | P1-6 | m/z=546.17(C4oH,;;,N,0=546.63)
P1-7 | m/z=621.22(C4eH;N;=62174) | P1-8 | m/z=611.21(C43H,sNs=611.71)
P1-9 | m/z=660.23(CseH,sN;=660.78) | P1-10 | m/z=584.20(Cs,H,,N,=584.68)
P1-11 | m/z=684.23(CsoH,sN,=684.80) | P1-12 | m/z=634.22(Ca6H,sN,=634.74)
P1-13 | m/z=790.22(CssH:N.S=790.94) | P1-14 | m/z=640.17(C.sH.sN.S=640.76)
P1-15 | m/z=700.23(CsoH,sN;0=700.80) | P1-16 | m/z=713.28(Cs;H;sN;=713.88)
P1-17 | m/z=952.36(C;;H.sN,=953.16) | P1-18 | m/z=697.25(Cs,H;,N;=697.84)
P1-19 | m/z=638.18(CssHosN,S=638.79) | P1-20 | m/z=766.22(CssH30N,S=766.92)
P1-21 | m/z=638.18(CssHo6N,S=638.79) | P1-22 [ m/z=601.16(C,H,3N;S=601.73)
P1-23 | m/z=690.21(CsoHoN,S=690.86) | P1-24 | m/z=547.16(CsoH,:NO,=547.61)
P1-25 | m/2=622.20(Cs6H,sN,0=622.73) | P1-26 | m/z=806.21(CscH1N,0S=806.94)
P1-27 | m/z=737.25(Cs;H3;N;0=737.86) | P1-28 | m/z=852.33(CesHsoN4=853.04)
P1-29 | m/z=876.33(CesHioN4=877.06) | P2-1 | m/2=532.19(CsoH.4N,=532.65)
P2-2 | m/z=682.24(Cs,H:N,=682.83) | P2-3 | m/2=610.22(CasHsN4=610.72)
P2-4 | m/2=696.26(Cs;:H:N,=696.85) | P2-5 | m/2=562.15(C4oH,.N,S=562.69)
P2-6 | m/z=671.24(CsHxN;=671.80) | P2-7 | m/z=610.22(CouH;sN,=610.72)
P2-8 | m/z=710.25(Cs;H:N,=710.84) | P2-9 | m/z=639.25(C46H,;DsN,=639.77)
P2-10 | m/z=685.23(CsoH,Ns=685.79) | P2-11 | m/z=868.27(Cs,H:sN.S=869.06)
P2-12 | m/z=724.23(C5,H,sN,0=724.82) | P2-13 | m/z=803.24(Cs¢H1:N;S=803.98)
P2-14 | m/z=863.30(Ce;HxNs=864.02) | P2-15 | m/z=699.20(C5,H,sNS=699.87)
P2-16 | m/z=638.18(CssHosN,S=638.79) | P2-17 | m/z=822.19(CsH30N.S,=823.00)
P2-18 | m/z=898.22(Cs;HwN,5,=899.10) | P2-19 | m/z=750.24(Cs,H3N,0=750.86)
P2-20 | m/z=800.26(CssH3N,0=800.92)) | P2-21 | m/z=761.25(CssH3,N;0=761.88)
P2-22 | m/2=547.16(C4oH,1NO,=547.61) | P2-23 | m/z=882.28(Cs;H1sN.S=883.09)
P2-24 | m/z=881.36(CesH:sDsN,=882.09) | P2-25 | m/z=878.34(CesH.,N4=879.08)
P2-26 | m/z=1007.37(C;sHssFN;=1008.21) | P3-1 | m/2=506.18(CssH,,N,=506.61)
P3-2 | m/2=682.24(Cs,H:oN,=682.83) | P3-3 | m/2=694.24(Cs:H:oN,=694.84)
P3-4 | m/2=621.22(C46HxN3=62174) | P3-5 | m/2=562.15(C4oH,,N,5=562.69)
P3-6 | m/z=596.19(C;H2N,0=596.69) | P3-7 | m/2=684.23(CsoH,sN,=684.80)
P3-8 | m/z=737.26(Cs;HxNs=737.87) | P3-9 | m/z=776.26(CseH:,N,0=776.90)
P3-10 | m/z=584.20(C;,H,N,=584.68) | P3-11 | m/z=800.26(CssH:,N,0=800.92)
P3-12 | m/z=674.21(C4sH;N,0=674.76) | P3-13 | m/z=767.21(Cs;HooNsS=767.91)
P3-14 | m/z=481.16(C3sH1oN;=481.56) | P3-15 | m/z=713.26(C,;H;sNsOSi=713.92)
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[338] P3-16 m/z=647.24(C4sH2oN;=647.78) P3-17 m/z=675.24(C4sH29N5s=675.80)
P3-18 m/z=756.26(CssH3sN.S=756.97) P3-19 | m/z=627.18(C,4H.sN3S=627.77)
P3-20 m/z=900.29(C¢sH,sN,0=901.04) P3-21 | m/z=711.23(Cs5;H,5N;0=711.82)
P3-22 m/z=667.21(C4;H,sN;0=667.83) P3-23 m/z=890.37(CssH4cN>=891.13)
P4-1 m/z=531.19(C4oH24N>=532.65) P4-2 m/z=556.19(C4,H,4N,=556.67)
P4-3 m/z=696.26(Cs;H3;,N,=696.85) P4-4 | m/z=711.23(Cs5;H,sN;0=711.82)
P4-5 m/z=638.18(C,cH,¢N.5=638.79) P4-6 m/z=611.21(C,3H,sNs=611.71)
Pa-7 m/z=762.28(Cs¢H3sN;=762.92) P4-8 m/z=660.23(C,sH,3N,=660.78)
P4-9 | m/z=795.27(CssH2:DsN40,=795.91) | P4-10 m/z=821.28(Cs,H3sN;=821.98)
P4-11 m/z=764.29(CscH3sN4=764.93) P4-12 | m/z=688.20(C5,H,sN,5=688.85)
P4-13 m/z=866.25(Cs,H:4N,S=867.04) P4-14 | m/z=793.23(Cs5H3:N:sS=793.95)
P4-15 m/z=711.23(Cs,H,sN;0=711.82) P4-16 | m/z=674.24(C50H;,N,0=674.80)
P4-17 m/z=832.27(CssH36N,5=833.03) P4-18 m/z=798.30(Cs,H33N,=798.99)
P5-1 m/z=456.16(C3;H,0N>=456.55) P5-2 m/z=580.19(C,sH»sN>=580.69)
P5-3 m/z=541.25(C4oH15DsN,=541.70) P5-4 m/z=649.25(C4sH3:N;=649.80)
P5-5 m/z=562.15(C4oH22N.S=562.69) P5-6 | m/z=622.20(C46H.6N-0=622.73)
P5-7 m/z=862.31(C¢sH33N;=863.04) P5-8 m/z=611.21(C,;;H,sNs=611.71)
P5-9 m/z=737.26(Cs3;H3:Ns=737.87) P5-10 m/z=634.22(C,cH,cN,=634.74)
P5-11 m/z=710.25(Cs>H30N,=710.84) P5-12 | m/z=805.23(CssH::Ns5=805.96)
P5-13 m/z=815.33(Cs1H41N:=816.02) P5-14 m/z=589.19(C,3:H,,N$=589.76)
P5-15 m/z=601.16(C4,H>:N:5=601.73) P5-16 | m/z=793.23(Cs5H3:NsS=793.95)
P5-17 m/z=800.26(CssH;.N,0=800.92) P5-18 | m/z=850.27(Cs,H;3sN,0=850.98)
P5-19 m/z=700.25(Cs;H3.N,0=700.84) P5-20 m/z=737.28(CssH1sN;=737.91)
P5-21 m/z=839.33(Cs3H41N3=840.04) P6-1 m/z=506.18(C;sH,,N,=506.61)
P6-2 m/z=608.23(C46H.sN>=608.74) P6-3 m/z=696.26(Cs3H;,N,=696.85)
P6-4 m/z=562.15(C4oH22N.S=562.69) P6-5 m/z=621.22(C46H,7N3;=621.74)
P&6-7 m/z=611.21(C,;;H,sNs=611.71) P6-8 m/z=686.25(CsoH3,N,=686.82)
P6-9 m/z=660.23(C4sH,3N,=660.78) P6-10 m/z=710.25(Cs,H3cN,=710.84)
P6-11 m/z=624.20(C4;H.:N,0=624.70) P6-12 | m/z=750.24(Cs4H;3,N,0=750.86)
P6-13 m/z=851.33(Cs4H41N5=852.05) P6-14 | m/z=869.26(Cs;H:sN:S=870.05)
P6-15 m/z=816.23(CsgH3,N,5=816.98) P6-16 | m/z=730.21(Cs,H3,N,0S=730.89)
P6-17 m/z=738.24(Cs;H;,N,0=738.85) P6-18 | m/z=806.21(CscH3oN,0S=806.94)
P6-19 m/z=952.36(C;;H4sN,=953.16) P6-20 m/z=809.28(Cs:H3sN;=809.97)

[339]

A, A7lol A sheha 12 EA S o] A4 s

A3 A 7Y, o] &2 E.5F Buchwald-Hartwig cross coupling ¥F-&-, Suzuki

cross-coupling ®F-§-, Intramolecular acid-induced cyclization §+-8- (J. mater. Chem.
1999, 9, 2095.), Pd(Il)-catalyzed oxidative cyclization HE-S- (Org. Lett. 2011, 13,
5504), Grignard ¥F-&-, Cyclic Dehydration §+-3- 2 PPh,-mediated reductive
cyclization §+-& (J. Org. Chem. 2005, 70, 5014.)c°ll 71 Z 3 Ao 2 -3 4
Aol ol AT X 8k7] o] 2]ol] BehA] 1o ol v A #V] (A, X, L1, L2,
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[340]
[341]
[342]

[343]
[344]

[345]
[346]

[347]
[348]

[349]
[350]

AfLRI-R17 58] A317])7h 29Tl ehie 7] o go] A siTh= 4L
G Aera 47 o8l 4 9 Aol

i A s e 2 I B 5

Ao e g a7 axE@lde e

Frel 71l A4 € ITOS(Y=) el
4,4' 4"-Tris[2-naphthyl(phenyl)amino]triphenylamine (©] 3} "2-TNATA" = ¢F7]3h)&
AFF2ste] 60 nm 742l AFFUE5S IS 3
4,4'-bis[N-(1-naphthyl)-N-phenylamino]biphenyl (©| 5} ”NPD'LE-_ °}71ghe
FAR XAFF2stA AETETE AT o]0, BT BEFET 2
TAE 2AR Uy SeHE PI-S, W E 4R

O

/\]-7] \:ﬂ-jﬂ-.% A]—oﬂ

(1,1-9] 223 D)-4-&- g o] EyH] 2~ 2-W €l -8-F = & &7 o] By F 1| F (0] &)
BAIqE 2F71$HE 10 nm 57| 2 A F5 235 ] EA X &S Al star, A7)
S AR Z Aol Eg]l A@-F el ) F ] H (el Algs = °F3 ¢S 40 nm

o
FAR Qurste] AR ESS GBI o) F, 7] AAGFE S el LiFE
0.2 nm 7| &2 F&sto] AR Y S-S FA kL, oo A AlE 150 nm 9] 71 =&
FAete] S8 AT BN [ AV EFAAE A5

[A Ao 21 WA [2IA] o] 29] Fl= f-7] A 7] ek A%}
gFo e 342 S48 2 4] 895 P18 thal shr] 3 200 7A€
g o] 3o AFE S A& Al et ar= ] A 13 sde e R
71718 A2 S A 28] T
1are] 11 WlX] [H] a4 5]

<H| 013} e+ & 4> <] W 3}3HE 5>
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[351] = @] AAlo] 1WA AA el 33 3 H]ae] 1WA H 50l of&ff Al =¥
F71 A7 A g eubol o] 2 A A ks 7hekod
¥ & 2] 4] X (photoresearch)A}2] PR-650.2. % 7] ¥FH(EL) 542 574313 2
1574 A} 2500cd/me 7] F Aol A WALo) Aol A AlzE 7 5
Pu) 2 53 T95 FH S ZASG O, 15 Ashi= o] 2% B39 2o
[352] 517] 3 2+ 3}8H2 19 A X=N-LI-Ar'¢l 3}3h=&, 317] 3 32 X=0,S =+
CRHYRMS! &3 =& T AEAERE ARG F7]d 73420 578 Aot
[353] [3% 2]
[354] HE | s= | a8 CIE
st T&d (mA/cm?) | (cd/m?) | (cd/A) T65) X Y
Hmo) | bmsEe 1 6.2 347 2500 | 7.2 69.1 | 0.65 | 0.33
@) | HREEES 2 5.5 26.9 2500 9.3 957 | 0.66 | 0.32
HZOI(3) | HlmEIEE 3 5.7 278 2500 9.0 925 | 0.66 | 0.32
H@o@) | bmsse 4 5.9 287 2500 | 87 836 | 0.67 | 0.35
HlRO(5) | HmEEE 5 6.0 29.8 2500 8.4 852 | 0.66 | 0.35
AAlo) | srere (P1-8) 47 15.7 2500 | 159 | 1164 | 0.66 | 0.33
Aro@) | seE (P1-10) 438 15.9 2500 | 157 | 1169 | 0.65 | 0.33
A Al0](3) stshE (P1-12) 4.8 16.6 2500 15.1 118.3 0.65 | 0.33
ALA10](4) sterE (P1-14) 4.7 15.7 2500 15.9 117.6 0.66 | 0.33
MAl0G) | BEE (P2-7) 438 15.6 2500 | 16.0 | 1204 | 0.65 | 0.32
Al A|0](6) sIErE (P2-8) 4.7 14.1 2500 17.7 121.0 0.65 | 0.32
AAloi7) | serE (P2-10) 47 15.1 2500 | 1666 | 1232 | 0.66 | 0.33
MAlol@8) | B2 (P3-8) 5.0 16.7 2500 | 15.0 | 1149 | 0.66 | 0.33
A A10]1(9) S8 (P3-10) 5.0 16.2 2500 15.4 116.2 0.66 | 0.32
AA010) | BtErE (P4-6) 5.0 17.9 2500 | 140 | 1144 | 0.66 | 0.32
Aoy | sEE (P4-8) 5.0 17.4 2500 | 144 | 1148 | 0.65 | 0.32
MAloi(12) | 3HEHE (P5-9) 4.9 16.9 2500 | 14.8 | 1151 | 0.65 | 0.32
AAol@a3) | srer2 (P5-10) 49 16.4 2500 | 15.2 | 1160 | 0.65 | 0.32
AAlol(14) | aEE P6-7) 5.1 18.4 2500 | 13.6 | 113.0 | 0.66 | 0.33
MAlG|(15) | B}EHE (P6-11) 5.0 18.0 2500 | 139 | 1136 | 0.66 | 0.33
[355] [3% 3]

43
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[356] o8 | #E | a8 r
St Teud (mA/cm?) | (cd/m?) | (cd/A) T093) X Y
saloie) | stere 1200 | 49 17.2 2500 | 14.5 | 1135 | 0.65 | 0.33
MAloa7) | srae P122) | 5.0 18.2 2500 | 137 | 1121 | 065 | 033
aAloas) | sretE (P1-26) | 5.1 18.0 2500 | 13.9 | 113.0 | 0.65 | 033
AAlo9) | sterE (P1-29) | 5.2 18.7 2500 | 13.4 | 1114 | 0.66 | 033
MAlo20) | 3tetE (P2-16) | 4.9 17.0 2500 | 147 | 1147 | 065 | 032
AA021) | stete (P2-17) | 4.9 16.4 2500 | 152 | 1153 | 0.65 | 0.32
AAl022) | sterE P2-200 | 5.0 16.9 2500 | 148 | 1144 | 0.66 | 0.32
MAlo23) | tatE (P2-24) | 5.1 17.7 2500 | 141 | 1135 | 0.66 | 0.32
AlA0l24) | stere (P3-19) | 5.2 19.4 2500 | 129 | 1122 | 0.65 | 0.33
AAlo25) | sterE (P3-200 | 5.1 18.5 2500 | 135 | 1126 | 0.66 | 0.33
Majo26) | sHatE (Pa-14) | 5.0 19.8 2500 | 126 | 1008 | 0.65 | 0.33
AlAlo127) | sterE (Pa-15) | 5.0 221 2500 | 11.3 | 108.1 | 0.65 | 0.33
AMAl0I28) | stetE (P5-16) | 5.0 18.7 2500 | 134 | 1117 | 065 | 033
MAl0129) | sret2 (P5-18) | 5.0 19.7 2500 | 127 | 1101 | 065 | 0.32
AlAl0)30) | stete2 (P5-21) | 5.1 20.5 2500 | 122 | 109.0 | 0.66 | 0.32
AA(31) | BHEHE (P6-15) 5.2 223 2500 11.2 109.2 | 0.66 | 0.33
AAoI32) | stetE (Pe-18) | 5.2 23.6 2500 | 106 | 1079 | 0.65 | 033
MAl0I33) | stete (Pe-19) | 5.2 25.8 2500 | 97 | 1068 | 0.66 | 0.32

[358]

[359]

47 29 E 3] AR & %ol B Iyl 7187 G20 E
URELELNER FIIWIATLAL NTITEE HET 2

Eﬂ%ﬂﬁ@%d&%&@oiE*E% % A}89 = CBP(Y 513

D E.t}+= 9 & & 7Ful=(indolocarbazole)S M| Q1 &4 © & 71|31 Q)=
H) W 3FgHE 2 A B W3R 58 T AE BAR AFES A9 2REA] o

[e}

AL, v a3k ebE 2 WA vl w3t s 2y o 31 E S
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