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[76]
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[77] [8}8+2] 3¢]

[78]

[79]

[80]

[81] 71 3}8F4] 3a W A] 3dell A, X, Y, n B Ry WA Ry 710l A A 2] gl vkef
A5t

[82] 471 Ra W Ry WA] Ryst= 22 S HA 02 A4, S04, TR, Alofe 7],
HEER7], o] 1=7], C~Cyp®] LZ7], ConCy® AIZR LA, F 21245 3114
402 3B AT S A 7], C~Ceo2l oFE 7], 3 Ab= 51 #] 602
FlE| 2ol 7], C~Cy® EZAEA]7], Co~Ceo®l OFE %A 7], C~Cyo® EZAAET],
Ce~Cep®] OFE A 7], C~Cep®] EZ B ET], Ce~Ceo2l oFEHE7], Cs~Ce®l
OFHFE 29 7], Co~Cqp o OFE L= EAL0] = 7] Bl Ce~Cop] oF ORI 7 =
o] Foxl el Al el a1, 15 ¢k 7] 9F Ajele] S35t g & AT
Aom, A7) me 0 Ul A 39 Aa=o|t)

[83] A7) 848k 304 7] =0l XY f7] AA v Axpe] EAIS qrv et

[84]

I
w, 317] Al-A24% EA]H = FE2 R o] Fo 3] ol A A B E = 3lo]
nhekA 8
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[85]

]

5
CCa®] S AE], CoeCao®l FE 87, CmCa®] L E ], ConCor®
OFH I 27, Ce~Cep®] OFHE 2T T], Co~Cep®] OFHFE A EARO] =7] L C~Cyp
of ofelopyl 7] 2 o] o]l ol A AE | 31, Q131ek 719k AgHste] Fit el E

[86] ole] gk o] 552 30 % FAH = s3] 7 A A<l o &2 817
FIEE(1-170)S 5 S QAT oo A= AL o},
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[99] A7 71 o me A flol¥, Y, freld, a5, HebaY dEoU A E
ol AREHE = Uk

[100] A7 = =4 == vy, A, 7, ol 5 59 55 £ olg 9 ¢
oA =, Al FALEHE, Sl 4 ASk=(TO), ?1F oF<d AF3}E(1Z0) 5 ¢
74 A8k ZnO:Al 5= Sn0,:Sb 5 2] =537 absha o] 239k &2l E L4,
¢ (3-W e E .9, E2[3,4-(cl 2 #-1,2-T] & A E] S A|(PEDT), £ 9] & 2
Zlotdd so M Ak e JHEE Y So] AMSE 5 A

[101] A7) &5 242 vhadlsr, 2, Y ER, 28, golvh, ¢+, o EE,

¥, 7FEd s, 5, 2, AL Y 7Y 55 B o] 59 9 LiFAL B
LiOy/Al 59 Th% 7% =4 5ol AH-84 4 th
[102] ojoof] M A} =95 W AR FEHEF A T EHolehd 53
A BEA] gL ARRe R Sl

[103] ole| g F g o] F 7] A Hd Axpe] A M-S G Aol s A d
Wioleby 53] S X ot A7 FrlETS 2es Ay oy &9
Xl ofste] FAE = Utk o714, A7) &N =X o 2= 29 5,
Hag, gy Edold, a2 24y == F AA 52 & 5 A

[104]

[105] o)} B S A Ao & F38o] A e Al vt 2t o, 8]

Aol = S oA Sk 31 WL ko] 317] A A eell o] & A =
A& okt

[106]

[107] FH] 9 11 1C-19] T4

[108] <THA 1> 5-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-y1)- 1H-indole 2] 314

[109] i \\K/

B,O
L, e a
1,4-dioxane

[110] 2 A 715 3)ell A 5-bromo-1H-indole (25 g, 0.128 mol), 4,4,4',4',5,5,
5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (48.58 g, 0.191 mol), Pd(dppf)Cl, (5.2 g,
5 mol), KOAc (37.55 g, 0.383 mol) & 1,4-dioxane (500 ml)E = 3}3}3L 130°Col| A
12A] 2 &<F s ke gl v,

111]  wrgo] 244 T ol Hol A eo] B 358 1 MgSO,= 52 A7 3,
A I 2 v E 13 3] (Hexane:EA = 10:1 (v/v)) 2 A A 5} ¢]
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (22.32 g, 7+ 72%)<
DAL

[112]  'H-NMR: & 1.24 (s, 12H), 6.45 (d, 1H), 7.27 (d, 1H), 7.42 (d, 1H), 7.52 (d, 1H), 7.95

19

(s, 1H), 8.21 (s, 1H)
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[113]  <%tA 2> 5-(2-nitrophenyl)-1H-indole 2] $H4]
[114] O,N

H
N Br HN
o ©
BI Pd(PPh;),
o\é NaOH
THF/H,0

[115] A 715 3ol A 1-bromo-2-nitrobenzene (15.23 g, 75.41 mmol) 4} /7]
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indole (22 g, 90.49 mmol), NaOH
(9.05 g, 226.24 mmol) X THF/H,O(400 ml1/200 ml)E <33+ T}, 40°C ol A
Pd(PPh;)4(4.36 g, 5 mol%)& % 3L 80°Coll 4] 12A] {1+ -5 <F nl k&l 3l vl

[116] HE-S- 4 S e d S 20| =2 538131 MgS0,E ¥ il o 3313t} ozl
F7150 A & A A% 3 Ay IR vFE 185 (Hexane:EA = 3:1 (v/v)) &=
A A 3}-o] 5-(2-nitrophenyl)-1H-indole (11.32 g, =& 63%)< A AT}

[117] 'H-NMR: 6 6.47 (d, 1H), 7.25 (d, 1H), 7.44 (d, 1H), 7.53 (d, 1H), 7.65 (t, 1H), 7.86
(t, 1H), 7.95 (s, 1H), 8.00 (d, 1H), 8.09 (t, 1H), 8.20 (s, 1H)

[118]  <%tAl 3> 5-(2-nitrophenyl)-1-phenyl-1H-indole®] 314

[119]
HN O O,N
N O Cu powder
K,CO5

Nast4
nitrobenzene

[120] A2 75 3ol A 4F7] 5-(2-nitrophenyl)-1H-indole (11 g, 46.17 mmol),
iodobenzene (14.13 g, 69.26 mmol), Cu powder (0.29 g, 4.62 mmol), K,CO; (6.38 g,
46.17 mmol), Na,SO, (6.56 g, 46.17 mmol), nitrobenzene (200 ml) & < 3}3}3L
190°Cel| A} 124] 7F E0F sukaked o},

[121] S 54 3 mtrobenzeneg AAs WEdE2aol =2 §7]=S Bl dlo]
MgSO,E AF&3to] &8 A AT Eo] AAHE fF715olA & A A 3

A9 F2vE 17 3] (Hexane:MC = 3:1 (v/v)) % A A 3}o]
5-(2-nitrophenyl)-1-phenyl- 1H-indole (10.30 g, 7 71%)=2 A1t}

[122]  'H-NMR: 8 6.48 (d, 1H), 7.26 (d, 1H), 7.45 (m, 3H), 7.55 (m, 4H), 7.63 (t, 1H), 7.84
(t, 1H), 7.93 (s, 1H), 8.01 (d, 1H), 8.11 (t, 1H)

[123] <A 4>1C-19] 344

Y
O O Tripenylphosphine @\N O O
1,2-dichlorobenzene — N

[125] A A 71§ 8ol A 471 5-(2-nitrophenyl)-1-phenyl-1H-indole (5 g, 15.91 mmol),
triphenylphosphine (10.43 g, 39.77 mmol) % 1,2-dichlorobenzene (50 ml)&
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[126]

[127]

[128]
[129]

[130]

[131]
[132]

[133]
[134]

[135]

[136]

[137]
[138]

[139]

}Oﬂ'
=
o
k1
5
=
offt

0]
=1

s
=
ol
o

@
o

J% TR §r 1,2-dichlorobenzene& A 7 3}al U] F 2 2w &k o 22 2319t}
AolZl f715 ¢l thal]l MgSO, 2 =& Al A3}aL, AR AR v E 1 9]
(Hexane:MC=3:1 (v/v))= A8} IC-1 (2.38 g, 7+ 53%)= LTt

'H-NMR: 6 6.99 (d, 1H), 7.12 (t, 1H), 7.27 (t, 1H), 7.32 (d, 1H), 7.41 (t, 1H), 7.50
(d, 1H), 7.60 (m, 5H), 7.85 (d, 1H), 8.02 (d, 1H), 10.59 (s, 1H)

FH] o] 21 1C-29] F43

H
iy~
O O Tripenylphosphine \ O O
1,2-dichlorobenzene —

%} 7] 5-(2-nitrophenyl)-1-phenyl-1H-indole, triphenylphosphine =
1,2-dichlorobenzene= AF-8-3)0] 7] £1] o] 19] <] 4>9F 5 A Sk A4 =
T8 eko] IC-13} =& o] H A QN IC25 LA
TH-NMR: 6 6.98 (d, 1H), 7.13 (t, 1H), 7.26 (t, 1H), 7.33 (d, 1H), 7.42 (t, 1H), 7.51 (s,
1H), 7.61 (m, 5H), 7.84 (d, 1H), 8.03 (s, 1H), 10.58 (s, 1H)
ZH] d 311C-39 A4
1> 6-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-y1)-1H-indole 2] $+4]

[Py s

B-o

Pd(dppf)Cl,
KOAc
1,4-dioxane

5-bromo-1H-indole ™ 2] 6-bromo-1H-indoleE A}-&3}+= A2 A ] 3l a1+= 47|
FH o) 19] <A 1537} T U S A LS =8 )¢
6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole-S 3 1t}

IH-NMR: & 1.25 (s, 12H), 6.52 (d, 1H), 7.16 (d, 1H), 7.21 (d, 1H), 7.49 (d, 1H), 7.53
(s, 1H), 8.15 (s, 1H)

<7 2> 6-(2-nitrophenyl)-1H-indole®] $+4]
O,N

O,N
SR By
H BI N
N ~0
@ Pd(PPhs),  \ O
NaOH
THF/H,0
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole t 2! 47|
6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole = ALE-3 = A&
A 2] skt 7] E1) e 19 <d A 253} T LS A S 3 5l
6-(2-nitrophenyl)- 1H-indole2 3 1t}
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[140] H-NMR: 6 6.57 (d, 1H), 7.07 (d, 1H), 7.24 (d, 1H), 7.35 (s, 1H), 7.43 (t, 1H), 7.50
(d, IH), 7.58 (t, 1H), 7.66 (d, 1H), 7.78 (d, 1H), 8.19 (s, 1H)
[141] <7 3> 6-(2-nitrophenyl)-1-phenyl-1H-indole 2] 314
[142]
“ O2N O I© N Q O,N
\ O Cu powder'
; . K,CO; \ O
Na,SO,
nitrobenzene
[143] 5-(2-nitrophenyl)-1H-indole W 2! %}7] 6-(2-nitrophenyl)-1H-indole & A}-& &}
A& AlQlalare A7) Enlel 19] <A 353 5 A ek 14 & 8 8)o]
6-(2-nitrophenyl)- 1-phenyl-1H-indole 2 & 31t}
[144] TH-NMR: 6 6.81 (d, 1H), 7.12 (t, 1H), 7.22 (t, 1H), 7.35 (s, 1H), 7.43 (d, 1H), 7.51
(m, 3H), 7.56 (m, 2H), 7.62 (m, 2H), 7.85 (d, 1H), 8.02 (d, 1H)
[145]  <¢bAl 4>1C-32] SHA]
[146]
Q O:N _ _ Q HN Q
N O Trlpenylphosphme>
1,2-dichlorobenzene QI O
[147] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
6-(2-nitrophenyl)-1-phenyl-1H-indole & A}-8-3}= A& A 9] dlat= 7] 1] o
19] <A 4>3} & A9k G5 Fste] 1IC-32 LA
[148] H-NMR: 6 6.80 (d, 1H), 7.11 (t, 1H), 7.23 (t, 1H), 7.42 (d, 1H), 7.50 (m, 3H), 7.57
(m, 2H), 7.63 (m, 2H), 7.86 (d, 1H), 8.03 (d, 1H), 9.81 (s, 1H)
[149]  [EH] 4 4] IC-49] &4
[150]
(i;> O2N {i;j
N Tripenylphosphineg N
1,2-dich|orobenzen(:
H
[151] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
6-(2-nitrophenyl)-1-phenyl-1H-indole & A}-8-3}= A& A 9] dlat= 7] 1] o
19] <7 4>} 5 A3 4 & G238 8ho] IC-33 -2 o] HA| 1 IC-45 AT,
[152] 'H-NMR: 6 6.81 (d, 1H), 7.12 (t, 1H), 7.22 (t, 1H), 7.43 (s, 1H), 7.51 (m, 3H), 7.58
(m, 2H), 7.64 (m, 2H), 7.85 (d, 1H), 8.02 (s, 1H), 9.82 (s, 1H)
[153]  [EHld 5]11C-59 &7
[154] <A 1> 4-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-y1)-1H-indole 2] 14

[155]

22
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@ Pd(dppf)Cl,
KOAc
Br 1,4-dioxane

[156] 5-bromo-1H-indole ™ 2] 4-bromo-1H-indole & A}-&3}= A2 A ] 3l a1+= A7)
FH o) 19] <A 1537} T U S A LS =8 )¢
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole-S & 1t}

[157] IH NMR: & 1.26 (s, 12H), 6.43 (d, 1H), 7.26 (t, 1H), 7.48 (d, 1H), 7.74 (d, 1H), 7.85
(d, 1H), 8.23 (s, 1H)

[158] <7 2> 4-(2-nitrophenyl)-1H-indole ] $+4]

[159]
\ ; ZB“ N

Pd(PPh3)4
NaOH
THF/H,0

[160] 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole t 2! 47|
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole & A}-& 3= 31
A L3l g7 Ehl ol 19] <A 259 5 A g A& G238 5l o]
4-(2-nitrophenyl)- 1H-indole2 3 1t}

[161] IH NMR: & 6.45 (d, 1H), 7.27 (t, 1H), 7.50 (d, 1H), 7.66 (t, 1H), 7.75 (d, 1H), 7.89
(m, 2H), 7.99 (d, 1H), 8.04 (d, 1H), 8.24 (s, 1H)

[162] <%/ 3> 4-(2-nitrophenyl)-1-phenyl-1H-indole 2] $+4

[163]
" -
Cu powder N _

K,CO4
Nast4
nitrobenzene

[164] 5-(2-nitrophenyl)-1H-indole W31 %} 7] 4-(2-nitrophenyl)-1H-indoleS A}-& 8}
A% A9 5= 200l 19] <6 353} FAR 3L S shol
4-(2-nitrophenyl)-1-phenyl-1H-indoleS 3 %t}

[165] 'H NMR: 6 6.47 (d, 1H), 7.28 (t, 1H), 7.47 (m, 2H), 7.52 (m, 2H), 7.60 (m, 2H), 7.67
(t, 1H), 7.75 (d, 1H), 7.89 (m, 2H), 8.00 (d, 1H), 8.06 (d, 1H)

[166]  <¥HAl 4>1C-5¢] §HA]

[167]
@\ Triphenylphosphine ©\ O NH
Lot N
1,2-dichlorobenzene =S O
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[168]

[169]
[170]

[171]
[172]

[173]

[174]

[175]
[176]

[177]

[178]

[179]
[180]

[181]

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
4-(2-nitrophenyl)- 1-phenyl-1H-indoleS A}-&-3}= 312 A 9] 3}aL
<A 4>9} AT A S 5o IC-55 LA
'H NMR: & 6.49 (d, 1H), 7.29 (t, 1H), 7.46 (m, 2H), 7.54 (m, 2H), 7.61 (d, 1H), 7.69
(t, 1H), 7.74 (d, 1H), 7.88 (m, 2H), 8.01 (d, 1H), 8.04 (d, 1H), 8.23 (s, 1H)
Z4] 4 6] 1C-69] T4
<7 1> 7-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-y1)-1H-indole 2] 314]

Lo 4E

Pd(dppf)Cl,
KOAc
DMf

5-bromo-1H-indole 4! 7-bromo-1H-indole & A}-8-3}= 3= A 9] 3}aL= 4] 9
19] <& A| 1> 5L sk JA S 585} o]
7—(4,4,5,5—tetramethyl—1,3,2—di0xab0r01an—2—yl)—1H—indole S A}

'H NMR: & 1.25 (s, 12H), 6.43 (d, 1H), 7.25 (d, 1H), 7.45 (t, 1H), 7.56 (d, 1H), 7.71
(d, 1H), 8.22 (s, 1H)

<7 2> 7-(2-nitrophenyl)-1H-indole ] 3143

N Pd(PPh3)4
\ NaOH O2N
THF/H,0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole t 2! 47|
7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indole & A}-& 3= 1S
A &3l ol FH) o 19] <A 2>9F T U g A S T ko
7-(2-nitrophenyl)- 1H-indole2 3 1t}

IH NMR: 8 6.42 (d, 1H), 7.24 (d, 1H), 7.43 (t, 1H), 7.55 (d, 1H), 7.70 (m, 2H), 7.88
(t, 1H), 8.01 (d, 1H), 8.11 (d, 1H), 8.23 (s, 1H)

<7 3> 7-(2-nitrophenyl)-1-phenyl-1H-indole 2] 314

Bl o 1]

aly
FN

Y

Cu powder
K,COs
Nast4

nitrobenzene
5-(2-nitrophenyl)-1H-indole W 2] %} 7] 7-(2-nitrophenyl)-1H-indole S A}-& &}

A AQl et E1l o] 18] <& A 3>3} 5 A 3 44 2 7P 5}
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[182]

[183]
[184]

[185]

[186]

[187]

[188]
[189]

[190]

[191]

[192]
[193]

[194]

[195]

7-(2-nitrophenyl)-1-phenyl-1H-indoleS 3 %1t}

'H NMR: 6 6.43 (d, 1H), 7.26 (d, 1H), 7.44 (m, 3H), 7.56 (m, 4H), 7.71 (m, 2H),
7.89 (t, 1H), 8.02 (d, 1H), 8.10 (d, 1H)

<77l 4> 1C-69] A

PPh,

1,2-dichlorobenzene

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
7-(2-nitrophenyl)- 1-phenyl-1H-indole= A}F-8-3}+= 21 A| 9] 3} a11= 1] o] 19
<A 459} 5L g A S S5k 1C-62 DAL

'H NMR: 6 6.45 (d, 1H), 7.24 (d, 1H), 7.45 (m, 3H), 7.57 (m, 3H), 7.63 (d, 1H), 7.70
(d, 1H), 7.88 (t, 1H), 8.00 (d, 1H), 8.09 (d, 1H), 8.22 (s, 1H)

[EH] o 711C-79] 4

<97 1> 5-(5-bromo-2-nitrophenyl)-1H-indole 2] 314

O,N

Br

OuN
e
Br
0 - S0
: Pd(PPh;),
(o) NaOH Br
THF/H,0
[e]

1-bromo-2-nitrobenzene W) 2! 2.4-dibromo- 1-nitrobenzene= AF-&3}+= %=
A &3l ol FH) o 19] <A 2>9F T U g A S T ko
5-(5-bromo-2-nitrophenyl)-1H-indole= 3 I T},

'H NMR: 0 6.45 (d, 1H), 7.26 (d, 1H), 7.45 (d, 1H), 7.55 (d, 1H), 7.64 (d, 1H), 7.85
(d, 1H), 7.96 (s, 1H), 8.13 (s, 1H), 8.21 (s, 1H)

<54 2> 5-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole 2] $H4]

O
S O Cu powder

K,CO;
Nast4
Br nitrobenzene Br

5-(2-nitrophenyl)-1H-indole t 2! %} 7] 5-(5-bromo-2-nitrophenyl)- 1H-indole <
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
5-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole= 3 %I T},

'HNMR: 6 6.44 (d, 1H), 7.25 (d, 1H), 7.46 (m, 3H), 7.56 (m, 4H), 7.65 (d, 1H), 7.86
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(d, 1H), 7.95 (s, 1H), 8.11 (s, 1H)
[196] <UA 3>1C-79] 3HA

[197] Q
O,N

Br

[198] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
5-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole2 A}-&3} %2 A 9] 3} a1
o) 19] <A 4>9F T L7 HYE Faso] IC-72 FATH

[199] 'H-NMR: 6 6.45 (d, 1H), 7.26 (d, 1H), 7.38 (m, 2H), 7.45 (d, 1H), 7.51 (d, 1H), 7.57
(m, 3H), 7.64 (d, 1H), 7.85 (d, 1H), 8.10 (s, 1H), 8.23 (s, 1H)

[200]  [£H]d] 8] 1C-89] #A

[201]  <2Al 1> 6-(5-bromo-2-nitrophenyl)-1H-indole 2] 314

Triphenylphosphing @N O Br

1,2-dichlorobenzene

ol

[202] O3N
@ 4 ON
-
L@ i Pd(PPh3)4
NaOH Br
THF/H,0

[203] 1-bromo-2-nitrobenzene ¥
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indole tH 2!
2,4-dibromo-1-nitrobenzene ¥}
6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H- indole S AM&23= 2=

Al Q)3 ati= 1) o] 19] <@ A 259} T A3 94 S =3 5o

6-(5-bromo-2-nitrophenyl)-1H-indole= 3 I T},

[204] 'HNMR: 6 6.51 (d, 1H), 7.31 (d, 1H), 7.50 (d, 1H), 7.60 (d, 1H), 7.69 (d, 1H), 7.90
(d, 1H), 8.01 (s, 1H), 8.14 (s, 1H), 8.25 (s, 1H)

[205] <%t A 2> 6-(5-bromo-2-nitrophenvl)-1-phenyl-1H-indole 2] $+4

[206]
<P o
(_‘/‘ Cu powder T
K,CO5

Nast4
nitrobenzene

[207] 5-(2-nitrophenyl)-1H-indole t 2! %} 7] 6-(5-bromo-2-nitrophenyl)- 1H-indole=
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
6-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole= 3 I T},
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[208] H NMR: 6 6.49 (d, 1H), 7.30 (d, 1H), 7.51 (m, 3H), 7.61 (m, 4H), 7.70 (d, 1H), 7.91
(d, 1H), 8.00 (s, 1H), 8.16 (s, 1H)
[209]  <&HAI3>1C-89] 814
[210]
Triphenylphosphir&@ N O Br
Br 1,2-dichlorobenzene s O
[211]  5-(2-nitrophenyl)-1-phenyl-1H-indole t] 4! %}7]
6-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole2 A}-&3} A2 A 9] 3L+
EH] o] 18] <A 4>9F A g A& 3 sho] IC-8= LA
[212] 'H-NMR: 6 6.47 (d, 1H), 7.28 (d, 1H), 7.40 (m, 2H), 7.47 (d, 1H), 7.53 (d, 1H), 7.59
(m, 3H), 7.66 (d, 1H), 7.87 (d, 1H), 8.12 (s, 1H), 8.25 (s, 1H)
[213]  [E¥d 9]11C-9¢9] &4
[214] <A 1> 5-(2-nitrophenyl)-1-o-tolyl-1H-indole 2] 14
[215] H,C
“ Br—*i::j> <C::>F_CH3
\ O N > N O OoN
0y e
Na,SO,
nitrobenzene
[216] Iodobenzene t 4! 1-bromo-2-methylbenzeneS AF-&38F= 412 A 9| 8oL+
Fol ol 19] <A 3>3 S A g A& 5o
5-(2-nitrophenyl)- 1-o-tolyl-1H-indole2 4 ¢ t}.
[217] TH-NMR: 6 1.92 (s, 3H), 6.47 (d, 1H), 7.25 (d, 1H), 7.46 (m, 3H), 7.56 (m, 3H), 7.64
(t, 1H), 7.85 (t, 1H), 7.94 (s, 1H), 8.00 (d, 1H), 8.12 (t, 1H)
[218]  <%hAl 2>1C-99] $HA4]
[219]
CH;
<::2i_ O,N Tﬁ?enwphospmng:
O 1,2-dichlorobenzene
[220] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
5-(2-nitrophenyl)-1-o-tolyl-1H-indole & A}-& 3} Z1-& A| 9 8ol 1] o 19]
<@ 4>9} A3 A S 3 5ko] IC-9E A AT
[221] TH-NMR: 6 1.93 (s, 3H), 6.98 (d, 1H), 7.11 (t, 1H), 7.28 (t, 1H), 7.31 (d, 1H), 7.42 (t,
1H), 7.51 (d, 1H), 7.61 (m, 4H), 7.86 (d, 1H), 8.01 (d, 1H), 10.58 (s, 1H)
[222]  [EM] 10] IC-109] FA4

[223]

<A 1> 1-(biphenyl-4-y1)-5-(2-nitrophenyl)- 1H-indole 2] $+A]
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[224] O
H

“ )= )

Cu powder N

K;CO;

Na2304
nitrobenzene

[225] Iodobenzene t] 2 4-bromobiphenyl-S AF-&3F& A& A 9] 8ol 1| o 19
<A 3> 5L g RZ S G351
1-(biphenyl-4-yl)-5-(2-nitrophenyl)- IH-indole-2 & 1t}

[226] 'H-NMR: 6 6.73 (d, 1H), 7.18 (d, 1H), 7.39 (m, 2H), 7.47 (m, 3H), 7.54 (d, 1H), 7.59

(m, 3H), 7.64 (m, 4H), 7.75 (d, 2H), 7.82 (d, 1H)
[227] <A 2>1C-102] $HA

[228] O
O Tripenylphosphine

N >

NO; 1,2-dichlorobenzene

[229] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
1-(biphenyl-4-y1)-5-(2-nitrophenyl)- 1H-indole = A}-& 38} A2 A & 8}3L+= &1 o
19] <7 4>9} & A3 A = = sho] IC-105 AU,

[230] 'H-NMR: 6 6.75 (d, 1H), 7.20 (d, 1H), 7.42 (m, 2H), 7.51 (m, 3H), 7.56 (d, 1H), 7.62

(m, 3H), 7.68 (m, 3H), 7.76 (d, 2H), 7.85 (d, 1H), 10.45 (s, 1H)
[231] [Z1] ¢ 111 IC-119] &4
[232] <A 1>1C-11-19] 44
[233] Br

gt anciar

N
Cu powder
O K,CO4 N\ O NO,
Nast4
nitrobenzene

[234] Iodobenzene t 4! 1-bromo-3,5-diphenyl benzene=- AF-&3l= 7S A 9]

ol
Kl
ol
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[235]

[236]
[237]

[238]
[239]
[240]

[241]
[242]

[243]

[244]

[245]
[246]

[247]

[248]

0l ol 19] <A 353 FUgE A& Fa3to] IC-11-18 AAT

IH-NMR: & 6.98 (d, 1H), 7.11 (t, 1H), 7.24 (t, 1H), 7.38 (t, 2H), 7.46 (m, 6H), 7.58
(d, 1H), 7.81 (d, 4H), 7.87 (m, 4H), 7.93 (d, 1H), 7.99 (d, 1H)

<A 2>1C-119] 3H4

' Tripenylphosphine= N
\N O NO, 1,2-dichlorobenzene \ O
® el

5—(2—nitr0pheny1)—l—phenyl—1H—indole Al 7] 1C-11-18 AFE-3F= A&
A9l skale= 1] o 19] <] 459 5L gk A= =88k I1C-115 L AT
'H-NMR: 6 6.97 (d, 1H), 7.10 (t, 1H), 7.23 (t, 1H), 7.37 (t, 2H), 7.45 (m, 6H), 7.58
(d, 1H), 7.80 (d, 4H), 7.86 (m, 3H), 7.92 (d, 1H), 7.98 (d, 1H), 10.60 (s, 1H)
F1] 9 12] IC-129] F4
<% 1> 5-(2-nitrophenyl)-1-(2-(trifluoromethyl)phenyl)- 1H-indole 2] $+4]
FsC

el e
\ O > N ON
Cu powder N
O »
Nast4

nitrobenzene

Iodobenzene t 2! 1-bromo-2-(trifluoromethyl)benzenes AF-&3l= 4=

A el skare ol 19] <A 3> U gk S =8 3o
5-(2-nitrophenyl)-1-(2-(trifluoromethyl)phenyl)- 1H-indole= 3 %I T},

'H-NMR: 6 6.48 (d, 1H), 7.26 (d, 1H), 7.47 (m, 3H), 7.57 (m, 3H), 7.63 (t, 1H), 7.84
(t, 1H), 7.95 (s, 1H), 8.01 (d, 1H), 8.13 (t, 1H)

<A 2>1C-129] §HA]

CF;
CF;
O,N Trlpenylphosphlne> N
1,2-dichlorobenzene
Y )

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
5—(2—nitr0pheny1)—1—(2—(triﬂuoromethyl)phenyl)—1H—indole% ALE-3F= A

A Q) 3l 3= FH) ol 19] <A 459 T A A S Faslo] IC-128 AT

IH-NMR: & 6.97 (d, 1H), 7.12 (t, 1H), 7.29 (t, 1H), 7.32 (d, 1H), 7.41 (t, 1H), 7.52
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[249]
[250]
[251]

[252]

[253]

[254]
[255]

[256]

[257]
[258]

[259]
[260]

[261]

(d, 1H), 7.60 (m, 4H), 7.85 (d, 1H), 8.01 (d, 1H), 10.57 (s, 1H)
ZH] 4 131 1C-139] A
<A 1> 1-(biphenyl-3-y1)-5-(2-nitrophenyl)- 1H-indole 2] $+A]

)
\ O O O,N
()

Cu powder
K,COg4
Na2304
nitrobenzene

Iodobenzene t) 2 3-bromobiphenylS AF-&38F= 212 A & 8oL
<A 3>} T LS A& el 3o
1-(biphenyl-3-yl)-5-(2-nitrophenyl)- 1H-indole 2 & It}

IH-NMR: § 6.75 (d, 1H), 7.19 (d, 1H), 7.38 (m, 2H), 7.48 (m, 3H), 7.52 (d, 1H), 7.58
(m, 3H), 7.65 (m, 4H), 7.76 (m, 2H), 7.85 (d, 1H)

<tHA 2>1C-132] 344

2 ()

O Tripenylphosphine> O

N O2N 1,2-dichlorobenzene N O
O~ S el

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
1-(biphenyl-3-y1)-5-(2-nitrophenyl)- 1H-indole S A}F-8-3}= 51-& A| 9] 8Fal+= 1] o
19] <@ 459} A3 AA S el sto] IC-135 AU

IH-NMR: & 6.74 (d, 1H), 7.21 (d, 1H), 7.41 (m, 2H), 7.52 (m, 3H), 7.56 (d, 1H), 7.61
(m, 3H), 7.69 (m, 3H), 7.77 (m, 2H), 7.86 (d, 1H), 10.44 (s, 1H)

[£9] o] 14] IC-149] &4

<7 1> 1-(biphenyl-3-y1)-6-(2-nitrophenyl)- 1H-indole 2] 314

”r J ()

/ =

B o 12]

aly
FN

N
H

ZI

Y

Cu powder
K,CO,
Nast4

nitrobenzene
5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
3-bromobiphenyl& AF-&38 31-& A9 8ol d7] 1] o 19] <7 3>3

T ASk 39S 4235} 1-(biphenyl-3-yl)-6-(2-nitrophenyl)- 1H-indole= 3 ¢t}
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[262]  'H-NMR:  6.76 (d, 1H), 7.18 (d, 1H), 7.37 (m, 2H), 7.47 (m, 3H), 7.51 (d, 1H), 7.57
(m, 3H), 7.64 (m, 4H), 7.75 (m, 2H), 7.86 (d, 1H)
[263] <Al 2>1C-149] 34
[264]
Tripenylphosphine>
1,2-dichlorobenzene
[265] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
1-(biphenyl-3-y1)-6-(2-nitrophenyl)- 1H-indole= A}-8-3}= A2 A 9] 3}al+ A7)
EHl ol 19] <A 4>} F AT A5 Y sto] IC-145 LA
[266] 'H-NMR: 6 6.75 (d, 1H), 7.20 (d, 1H), 7.40 (m, 2H), 7.51 (m, 3H), 7.57 (d, 1H), 7.62
(m, 3H), 7.70 (m, 3H), 7.76 (m, 2H), 7.85 (d, 1H), 10.43 (s, 1H)
[267] 1] o) 151 1C-15¢] A
[268]  <%rAl 1> 1-(biphenyl-4-y1)-6-(2-nitrophenyl)-1H-indole®] ¢+
[269] O
- OO &
M Cu powder ON
K,CO;
_ Na,SO, \ O
nitrobenzene
[270] 5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
4-bromobiphenyls AF-&38F= A& A9 star e J7] &1 o 19] <7 3>3
T ASk 39S 4235} 1-(biphenyl-4-yl)-6-(2-nitrophenyl)- 1H-indole= 3 ¢t}
[271]  'H-NMR: 5 6.74 (d, 1H), 7.19 (d, 1H), 7.40 (m, 2H), 7.46 (m, 3H), 7.55 (d, 1H), 7.58
(m, 3H), 7.63 (m, 4H), 7.75 (d, 2H), 7.83 (d, 1H)
[272]  <HAI2>1C-152] $HA]
[273] O O
O Tripenylphosphing O
OzN 1,2-dichlorobenzene "N Q
N O N O
\
[274] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]

1-(biphenyl-4-y1)-6-(2-nitrophenyl)- 1H-indole = A}-8-3}= 1S A 9] 83l 7]
THl o] 19] <A 453} 5 A g A& 3l ko] IC-153 AU
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[275]  'H-NMR: 8 6.74 (d, 1H), 7.19 (d, 1H), 7.43 (m, 2H), 7.52 (m, 3H), 7.57 (d, 1H), 7.63
(m, 3H), 7.69 (m, 3H), 7.75 (d, 2H), 7.86 (d, 1H), 10.46 (s, 1H)

[276] [Z1] 4] 16] IC-169] &4

[277] <A 1>1C-16-12] 34

[278]

e ~ O o
g O,N O O
CuKzgvcsgc:er \N O O

Nast4
nitrobenzene

[279] 5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
1-bromo-3,5-diphenyl benzene=- A28} Z1S #| 9| 3}al &1 o] 19] <)
3>3 A3 S Fa ko] IC-16-12 A AL

[280] H-NMR: 6 6.98 (d, 1H), 7.11 (t, 1H), 7.24 (t, 1H), 7.38 (m, 2H), 7.45 (m, 6H), 7.57
(d, 1H), 7.80 (d, 4H), 7.86 (m, 4H), 7.92 (d, 1H), 7.98 (d, 1H)

[281] <A 2>1C-169] A

[282] I Q
Tripenylphosphine .\./.
1,2-dich|orobenzene H
<\/‘/\. \
[283] 5-(2-nitrophenyl)-1-phenyl-1H-indole t 4] 7] IC-16-1< 3l A&
A 9] 8katz A7) En) o 19] <@ 453 A7 A S *6!&0} IC-162
1:}1\1_4_
[284]  'H-NMR: & 6.97 (d, 1H), 7.10 (t, 1H), 7.23 (t, 1H), 7.37 (t, 2H), 7.45 (m, 6H), 7.58
(d, 1H), 7.80 (d, 4H), 7.86 (m, 3H), 7.92 (d, 1H), 7.98 (d, 1H), 10.59 (s, 1H)
[285] FH] 4] 171 1C-179] A

[286] <A 1> 6-(2-nitropheny)-1-(3-(trifluoromethyl)phenyl)- 1H-indole 2] 3H4]
[287] CF;

6

Br
e
oA

Cu powder
K,CO, \

Na,SO,
nitrobenzene

[288] 5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
1-bromo-3-(trifluoromethyl)benzene= AF-& 3= 22 A 9| 8l =1 o 19
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<A 3>3 FUg FA L 5o
6-(2-nitrophenyl)- 1-(3-(trifluoromethyl)phenyl)-1H-indole-= & %1t}

[289] IH-NMR: & 6.80 (d, 1H), 7.11 (t, 1H), 7.21 (t, 1H), 7.36 (s, 1H), 7.42 (s, 1H), 7.50
(m, 2H), 7.55 (m, 2H), 7.63 (m, 2H), 7.86 (d, 1H), 8.01 (d, 1H)

[290] <eHA 2> 1C-172] §HA4

[291] CF, CF,
Q O,N Tripenylphosphine= ; H
N O 1,2-dichlorobenzene N
gy =0

[292] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]

6-(2-nitrophenyl)- 1-(3-(trifluoromethyl)phenyl)- 1H-indole= A}-&3} = 2 &
A &) 81z A7) 1) o) 19] <t A 457 B S 348 SR8 sto] 1C-17S

QA

[293] 'H-NMR: 6 6.81 (d, 1H), 7.12 (t, 1H), 7.24 (t, 1H), 7.43 (d, 1H), 7.51 (m, 2H), 7.58
(m, 2H), 7.64 (m, 2H), 7.85 (d, 1H), 8.02 (d, 1H), 9.82 (s, 1H)

[294] [£1] o 18] IC-18%] A

[295] <A 1> 3-(5<( 2—nitroohenvl)—1H—ind01—1—Vl)—9—Dhenvl—9H—carbazole9] A

[296] @
\ O Cu powder

Na,SO,
nitrobenzene

[297] 5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
3-bromo-9-phenyl-9H-carbazole S A}F-&38F & A 9| 8oL+ =1 o 19] <]
3>3 T A g A 3 e)o]
3-(5-(2-nitrophenyl)- 1H-indol- 1-y1)-9-phenyl-9H-carbazole-S & 1t}

[298] GC-Mass (0] & X]: 479.16 g/mol, = A]: 479 g/mol)

[299] <A 2>1C-189] 34

[300]
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[301]

[302]
[303]
[304]

[305]

[306]

[307]
[308]

[309]

O N ©
Trlphenylphosphlne
N O,N  1,2-dichlorobenzene
N
H

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
3-(5-(2-nitrophenyl)-1H-indol-1-y1)-9-phenyl-9H-carbazole & A}-& 3} 1S

Ao star= 471 Thl ol 19] <d 7 453 T AT G S 738 1C-18=
DA

GC-Mass (©] £ ] 447.17 g/mol, =74 X|: 447 g/mol)

FH] o 1911C-199] &4

<A 1>
9-(4.6-diphenyl-1.3.5-triazin-2-y1)-3-(5-(2-nitrophenyl)- 1 H-indol- 1-y1)-9H-carbazole
o] dFA]

O;N N
N
: AR
\ O Cu powder
K,CO5

N O,N
Nast4 !
nitrobenzene AN O

5-(2-nitrophenyl)-1H-indole 2} iodobenzene t] 4! 6-(2-nitrophenyl)-1H-indole 2}
3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole & A}-& 3} 31&
A el stare Elel] 19] <A 3>} T A g g 2 =3 5fo
9-(4,6-diphenyl-1,3,5-triazin-2-yl)-3-(5-(2-nitrophenyl)- 1 H-indol- 1-yl)-9H-carbazole
= A

GC-Mass (0] & *]: 634.21 g/mol, = A]: 634 g/mol)

<A 2>

9-(4.6-di
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-
N);N \ s
N N
N _ ) b
O Trlphenylphosphlng N
O 1,2-dichlorobenzene

[310] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
9-(4,6-diphenyl-1,3,5-triazin-2-yl)-3-(5-(2-nitrophenyl)- 1 H-indol-1-yl)-9H-carbazole
= A& SEE 2l Al skale A7) 8] ol 19] <A 453 T A7 A
T35kl 1IC-192 AT}

[311] GC-Mass (©] & A]: 602.22 g/mol, = 7 A]: 602 g/mol)
[312] 1] o 20] IC-209] TA
[313]  <%tA 1> 5-bromo-2-phenyl-1H-indole 2] $+4]
O~
HN HN O Br
—_— N
e g™ O
Pd(OAc),

PPh,

KOAc

H,0

[315] 2 A 75 3)oll A 5-bromo-1H-indole (25 g, 0.13 mol), iodobenzene (31.22 g, 0.15
mol), Pd(OAc), (1.43 g, 5 mol%), Triphenylphosphine (1.67 g, 5 mol%), KOAc (37.55
g, 0.38 mol) & H,0 (300 ml)Z &3}3}3L 110°Col| A 244 7+ &-<¢F w33l o),

[316]  WHgo] TAHE F-AEHoAH O] ER &8 thE MeSO, = F1--8 A 7] 8k,
A I 2 v E 13 3] (Hexane:EA = 10:1 (v/v)) 2 A A 5}¢]
5-bromo-2-phenyl-1H-indole (16.66 g, =& 48%)2 A At}

[317] 'TH-NMR: 9 6.89 (dd, 1H), 7.20 (dd, 1H), 7.34 (m, 1H), 7.36 (d, 1H), 7.47 (t, 2H),
7.71 (d, 1H), 7.86 (dd, 2H), 11.74 (s, 1H)

[318] <THA| 2> 5-(2-nitrophenyl)-2-phenyl-1H-indole 2] 3+4]

[319] O,N

N
O wora ) (O @
Br  Pd(PPh,) O
NaOH34 O;N

THF/H,0
[320] 2 A 715 3}l A 2-nitrophenylboronic acid (11.04 g, 66.14 mmol) ¥} 47|
5-bromo-2-phenyl-1H-indole (15 g, 55.12 mmol), NaOH (6.61 g, 165.36 mmol) =
THF/H,0(200 ml/100 ml)& <33k U, 40°Coll 4] Pd(PPhy)4(3.18 g, 5 mol)& @ 3L
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[321]

[322]

[323]
[324]

[325]

[326]
[327]
[328]

[329]

[330
[331
[332
[333

—_— e e

[334]

80°Cll A1 12A17J CRURIAIC s

W3 Td S e d S 2 o] E R 5513 MeSO.E H AL o #eF Qi Ao
7% ]/\1 L& A A = A7) A2 ulE 1 3] (Hexane:EA = 5:1 (v/v)) =
A A 8}-o] 5-(2-nitrophenyl)-2-phenyl-1H-indole (10.74 g, <+ 62%)< A AT}

'H-NMR: & 6.88 (dd, 1H), 7.21 (d, 1H), 7.32 (m, 1H), 7.34 (d, 1H), 7.46 (m, 3H),
7.64 (m, 2H), 7.77 (d, 2H), 8.02 (d, 2H), 11.73 (s, 1H)

<7l 3> 5-(2-nitrophenyl)-1.2-diphenyl-1H-indole¢] $t4]

AN el
Cu powder O
K,CO5

Na,SO, ON
nitrobenzene

5-(2-nitrophenyl)-1H-indole W3] %} 7] 5-(2-nitrophenyl)-2-phenyl-1H-indole=
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
5-(2-nitrophenyl)-1,2-diphenyl-1H-indole2 4 % t}.

GC-Mass (©] & *]: 390.14 g/mol, 7 #]: 390 g/mol)

<Al 4>1C-209] 3§14

O QI O Trlphenylphosphlne O
O 1,2- dlchlorobenzene
ON HN

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
5-(2-nitrophenyl)-1,2-diphenyl-1H-indole-s AF-&-3}= A& #| 9] 3} 51+= 7]
o] 19] <A 453 T A3 Y-S Faso] 1C-202 A

GC-Mass (©] & *]: 358.15 g/mol, = #]: 358 g/mol)

[E¥] 4 211 1C-219] &4

<t 1> 6—ch10r0—2—DhenV1—1H—indole9] A

i
</\©/ Pd(OAc)2

PPh,
KOAc
H,0
5-bromo- 1H-indole ¥} iodobenzene t %! 6-chloro-1H-indole ¥} bromobenzene<-

A&Bk A1 Al 9l ekale 7] 1] ol 209] <EA| 1>3} T A g g &

%

-
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“+38) 8} 6-chloro-2-phenyl-1H-indoleS A T},
[335] H-NMR: 6 6.92 (d, 1H), 7.02 (dd, 1H), 7.33 (t, 1H), 7.41 (s, 1H), 7.47 (t, 2H), 7.54
(d, 1H), 7.85 (d, 2H), 11.68 (s, 1H)
[336] <54 2> 6-(2-nitrophenyl)-2-phenyl-1H-indole 9] 3141
[337] O,N
N
oI
NaOH
THF/MH,0
[338] 5-bromo-2-phenyl-1H-indole W 4] 4J7] 6-chloro-2-phenyl-1H-indole& Al-&-3} =
AL A Q) dl iz A7) 0o 209] <@ A 2>9F 5 A3 2 & 528 &)
6-(2-nitrophenyl)-2-phenyl-1H-indole 2 ¥ 21t}
[339] H-NMR: 6 6.91 (d, 1H), 7.03 (d, 1H), 7.31 (t, 1H), 7.42 (s, 1H), 7.48 (m, 3H), 7.53

(d, 1H), 7.76 (m, 3H), 8.01 (d, 2H), 11.66 (s, 1H)
[340] <A 3> 6—(2—nitr0DhenV1)—1.2—diDhenV1—1H—ind0169] kA

[341]
O,;N O,N
Cu powder
o S %
Na,SO,

nitrobenzene
[342] 5-(2-nitrophenyl)-1H-indole t 2! %} 7] 6-(2-nitrophenyl)-2-phenyl-1H-indole=
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
6-(2-nitrophenyl)-1,2-diphenyl-1H-indole= 4 % t}.
[343] GC-Mass (©] & *]: 390.14 g/mol, 7 #]: 390 g/mol)
[344] <A 4>1C-219] A

[345]
O,;N
N O Triphenylphosphine O
Q O 1,2-dichlorobenzene Q N O
\ \

[346] 5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
6-(2-nitrophenyl)-1,2-diphenyl-1H-indole-s AF-&-3}= A& #| 9] 3} 51= A 7]
Hlol 18] <A 453} F A gk G2 S8 sko] 1C-212 AT

cl (HO).B

Pd(PPh3),

[347] GC-Mass (©] £ *]: 358.15 g/mol, =g *]: 358 g/mol)
[348] ZH] o) 2211C-229] 34
[349] <A 1> 6-chloro-3-phenyl-1H-indole &] 3+A]

1
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H
N

H
Cl @Br N Cl
CILY s
\ e
Pd(OAc),
= O
K,CO4
na-dioxane
[351] A A 75 3}l A 6-chloro-1H-indole (25 g, 0.17 mol), bromobenzene (31.19 g,
0.20 mol), Pd(OAc), (1.86 g, 5 mol), Triphenylphosphine (2.17 g, 5 mol%), K,CO,
(68.64 g, 0.50 mol) 2 1,4-dioxane (300 ml)E =3}3}al 130°Col| A 18A]ZF &<t
SR o) R
[352]  RE§o] FAH FolEolME o] ER FE38 th MgSO,& -5 Al 7 8haL,
A I 2 v E 13 3] (Hexane:EA = 10:1 (v/v)) 2 A A 5} ¢]
6-chloro-3-phenyl-1H-indole (24.5 g, 7 65%)< A AT,
[353] H-NMR: 6 7.10 (dd, 1H), 7.25 (m, 1H), 7.43 (t, 2H), 7.49 (d, 1H), 7.67 (dd, 2H),
7.73 (d, 1H), 7.85 (d, 1H), 11.49 (s, 1H)
[354] <%+ 2> 6-(2-nitrophenyl)-3-phenyl-1H-indole 2] 3+4]
[355] O,N

(HO),B

N cl
\ lD -

Pd(PPh;),
O NaOH
THF/H,0
[356] 5-bromo-2-phenyl-1H-indole W 4! %J7] 6-chloro-3-phenyl-1H-indole & Al-&-3}+=
A& A9 alarz A7) 1) o 202 <@ A 2591 F U3 24 & 528 3}
6-(2-nitrophenyl)-3-phenyl-1H-indoles & 1t}
[357]  'H-NMR: & 7.11 (d, 1H), 7.26 (m, 1H), 7.44 (t, 2H), 7.48 (m, 2H), 7.55 (m, 3H), 7.61
(d, 1H), 7.73 (d, 1H), 8.00 (d, 2H), 11.48 (s, 1H)
[358]  <%EA| 3> 6-(2-nitrophenyl)-1.3-diphenyl- 1H-indole 2] 4]

[359] Q @

o O A
Cu powder \ O O
K,CO3
Nast4

nitrobenzene
[360] 5-(2-nitrophenyl)-1H-indole t 2! %} 7] 6-(2-nitrophenyl)-3-phenyl-1H-indole=
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
6-(2-nitrophenyl)-1,3-diphenyl-1H-indole= 4 %1 1}
[361] GC-Mass (©] & *]: 390.14 g/mol, 7 #]: 390 g/mol)
[362] <Al 4>1C-229] $1A]
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[363]

. o

\ Triphenylphosphine N N

O Q O 1,2-dichlorobenzene \ O
]

[364] 5-(2-nitrophenyl)-1-phenyl-1H-indole t 2] %7
6-(2-nitrophenyl)-1,3-diphenyl-1H-indole- S A}-& &} 212 #| 2] &} a1+ A7)
0] ol 19] <A 4>3 5 A g B4 & F8)slo] 1C-22

e
ne
32
v

[365] GC-Mass (©] & *]: 358.15 g/mol, = #]: 358 g/mol)
[366] ZH] o) 231 1C-239] 34

[367] <A 1> 5-bromo-2.3-diphenyl-1H-indole 2] 34
[368]

H
N
0 O O
, N O Br Br
O Pd{OAc),
PPh, O

K,CO;
1:4-dioxane

[369] 6-chloro-1H-indole t] 4! 5-bromo-2-phenyl-1H-indole S A}-&3&}+= 71 &
A9 3FaL= 7] 0l o] 229] <@ A 1>} 5 A e AL 53] 5o
5-bromo-2,3-diphenyl- 1H-indole 2 & I T},

[370] IH-NMR: & 7.23 (d, 1H), 7.31 (t, 2H), 7.43 (m, 6H), 7.67 (d, 1H), 7.71 (d, 1H), 7.84
(d, 2H), 11.34 (s, 1H)

[371] <A 2> 5-(2-nitrophenyl)-2.3-diphenyl- 1H-indole 2] $+4]

[372] 0N
: 0. 4
(HO),B O
OO 4
Pd(PPh;),
O NaOH
THF/H,0
[373] 5-bromo-2-phenyl-1H-indole W] %J7] 5-bromo-2,3-diphenyl-1H-indole<
A& Sk A2 Al Q) skar= A7) Fnl ol 209] <A 2591 s A gk A S
8 5} 5-(2-nitrophenyl)-2,3-diphenyl-1H-indoleS & AU}
[374] GC-Mass (©] & *]: 390.14 g/mol, 7 #]: 390 g/mol)
[375] <A 3> 5-(2-nitrophenyl)-1.2 3-triphenyl- 1H-indole 2] 3H4]
[376]
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Cu powder
K,CO5
Nast4
nitrobenzene

[377] 5-(2-nitrophenyl)-1H-indole W3] %} 7] 5-(2-nitrophenyl)-2,3-diphenyl-1H-indole=-
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
5-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole-S & AU}

[378] GC-Mass (0] & *]: 466.17 g/mol, = 7 A]: 466 g/mol)

[379] <A 4>1C-239] A

[380]

Triphenylphosphine N
1,2-dichlorobenzene Q X

O "
[381] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
5-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole S A}-&3}= 318 A 2] 3} aL
FH o] 18] <A 453 S A G G5 S8 5ko] 1C-235 DA

[

ol

371

[382] GC-Mass (0] & *]: 434.18 g/mol, = 7 A : 434 g/mol)
[383] 4] 9 24] 1C-249] A

[384] <A 1> 6-chloro-2.3-diphenvl-1H-indole 2] $+Al
[385]

ZI

2

H
oy O Py
“een . ()
K,CO;,
1,4-dioxane

[386] 6-chloro-1H-indole t 4! 6-chloro-2-phenyl-1H-indole S A}-&-3}+ 41S

A 9] 8l a1z A7) En) ol 229] <A 1> T A gk B4 & G285}

6-chloro-2,3-diphenyl-1H-indoleS 3 21t}
[387]  'H-NMR: & 7.18 (d, 1H), 7.29 (t, 2H), 7.50 (m, 6H), 7.62 (d, 1H), 7.75 (d, 1H), 7.89

(d, 2H), 11.35 (s, 1H)
[388] <THA| 2> 6-(2-nitrophenyl)-2.3-diphenyl-1H-indole 2] ¥4

[389] O;N
Db e O

Pd{PPh;),
. NaOH
THF/H,0

[390] 5-bromo-2-phenyl-1H-indole 2] *J-7] 6-chloro-2,3-diphenyl-1H-indole=
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[391]
[392]
[393]

[394]

[395]
[396]
[397]

[398]

[399]
[400]
[401]

[402]

[403]

AFE-3HE S Al Q) 8l A7) E=h) el 209 <d A 259 T A g A S
33} 6-(2-nitrophenyl)-2,3-diphenyl-1H-indoleS & AU

GC-Mass (©] & *]: 390.14 g/mol, 7 #]: 390 g/mol)

<%+ 3> 6-(2-nitrophenyl)-1.2.3-triphenyl-1H-indole ¢] $+4]

Cu powder
K.CO,
Na,S0,

nitrobenzene

5-(2-nitrophenyl)-1H-indole W3] %} 7] 6-(2-nitrophenyl)-2,3-diphenyl-1H-indole=-
Ab&eh= S Al el stale EHldl 19] <@ 3>3 A AAG & skl
6-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole-S & A}

GC-Mass (0] & *]: 466.17 g/mol, = 7 A]: 466 g/mol)

<t 4>1C-249] SHA]

O @ ozN Triph i O @ H
UL e S
Sste

]

5-(2-nitrophenyl)-1-phenyl-1H-indole t 2] %7
6-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole- & A}-&-3}= 1S A

hale= 37

9]
ZH o 19] <vHA] 453 F A7 G5 = 8fo] 1C-24-2 AU
GC-Mass (0] & *]: 434.18 g/mol, = 7 A : 434 g/mol)
[£4] d] 25] I1C-259] &4
<A 1>

\ O Pd(OAc),
NaO(t-bu)

P(t-bu);
toluene

A A 75 3ol A 6-(2-nitrophenyl)-1H-indole (10 g, 41.97 mmol),
2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (17.32 g, 50.37 mmol), Pd(OAc), (0.47
g, 5 mol%), NaO(t-bu) (8.07 g, 83.95 mmol), P(t-bu); (0.85 g, 4.19 mmol) 2 Toluene
(100 ml)& &5+8}a1 110°Col A 1241 7F &<t ksl gl o,
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[404]  Wkgo] TAYE S o HolAEH| o] ER 53 TFE MeSO, = i A A3}k,

[405]
[406]
[407]

[408]

[409]
[410]
[411]

[412]

[413]

[414]
[415]
[416]

A I 2 v E 13 3] (Hexane:EA = 3:1 (v/v)) 2 A A 5} ¢]
1-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-6-(2-nitrophenyl)- 1H-indole (15.8 g,
T 69%)= AT

GC-Mass (0] & *]: 545.19 g/mol, 5 7 A]: 545 g/mol)

<t 2>1C-259] 3§14

Triphenylphosphine

1,2-dich|orobenzen§
HN

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
1-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-6-(2-nitrophenyl)- 1 H-indole & A}-&-3} =
A& Aejstare 7] Enlel 19 <@ 453 A F AAG & 3 sko] 16252
LA

GC-Mass (©] & *]: 513.20 g/mol, = % #]: 513 g/mol)

[F4] o 26] 1C-269] &3
4.6-diphenylpyrimidi i -1H-indole 9]

\ O Pd(OAc),
NaO(t-bu)

P(t-bu);
toluene

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine 4! 2-(3-chloro
phenyl)-4,6-diphenylpyrimidineS A}F-8-3F= 1S A 9] 81531+ 7] 1] o 259
<A A 1>3 FAd 3 A4S 528 5o
1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-6-(2-nitrophenyl)-1H-indole= ¢ 3t}

GC-Mass (0] & *]: 544.19 g/mol, 7 A : 544 g/mol)

<Al 2>1C-269] $HA4
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[417]

[418]
[419]
[420]

[421]

[422]

[423]
[424]
[425]

]
TN

N Triphenylphosphine

1,2-dich|orobenzen§
HN

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-6-(2-nitrophenyl)-1H-indole-= A}-8-3}+=
A& Aejstare 7] Enlel 19 <@ 453 A AAG & 3 sko] 16262
LA

GC-Mass (©] & *]: 512.20 g/mol, = #]: 512 g/mol)

[£4]d 2711C-279] &4

<A 1> 1-(3-(4.6-diphenyl-1.3.5-triazin-2-yl)phenyl)-5-(2-

NaO(t-bu)

P(t-bu); N
toluene N O

6-(2-nitrophenyl)-1H-indole 4] 5-(2-nitrophenyl)- 1H-indole< A}-&3}+= A<
A o) share 7] Enl ol 259] <A 153 5 L3k g S 3 3fo]
1-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-5-(2-nitrophenyl)- 1H-indole S 3 %1 T}

GC-Mass (0] & *]: 545.19 g/mol, 5 7 A]: 545 g/mol)

<77 2>1C-279] 314




44

WO 2014/065498 PCT/KR2013/007669

1,2-dichlorobenzene

Sy

[426] 5-(2-nitrophenyl)-1-phenyl-1H-indole th 2! 4} 7]
1-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-5-(2-nitrophenyl)- 1 H-indole & A}-&-3} =
s A9 etale A7) Enlel 19] <d A 453} & A3 342 =8 8ho] 1IC-275
A3

[427] GC-Mass (©] & *]: 513.20 g/mol, = % #]: 513 g/mol)

[428] 1] o 28] IC-289] #43

[429] <7 1> 1-(3-(4.6-diphenylpyrimidin-2-yl)phenyl)-5-(2-nitrophenyl)-1H-indole 2|
Eine

[430] I\EE:N/CI O O
10 °| b

N 4
/
=N Triphenylphosphine

Pd(OAc),
NaO(t-bu) O,N
P(t-bu), N

o ()
oluene N O

[431] 6-(2-nitrophenyl)- 1H-indole ¥} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T}
5-(2-nitrophenyl)- 1H-indole } 2-(3-chlorophenyl)-4,6-diphenylpyrimidine-=
A& Sk A2 Al 9 skar= A7) F ol 259 <dH A 153 s A gk A S
38 3} 1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-5-(2-nitrophenyl)- 1H-indole=-
DA

[432] GC-Mass (0] & *]: 544.19 g/mol, 7 A : 544 g/mol)

[433] <94 2>1C-289] §HA]

[434]
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[435]

[436
[437
[438
[439

—_— e e

[440]

[441]

[442]
[443]

[444]

[445]

[446]

Triphenylphosphine

1,2-dich|orobenzen'e

5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-5-(2-nitrophenyl)-1H-indole-= A}-8-3}+=
s A9 etale A7) Enlel 19] <d A 4>3} & A3 g2 =8 8lo] 1IC-285
AATE

GC-Mass (©] & *]: 512.20 g/mol, = #]: 512 g/mol)

F4] o 291 1C-29a & 1C-29b9] #74

<27 1> 2-(benzo[blthiophen-5-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane 2] 3§73

Lk T2
CIL
Pd(d Ci
T e
D

5-bromo-1H-indole 4] 5-bromobenzo[b]thiophene & A}-& &} Z1-2 A 9| 8}l
Fh] o] 18] <A 153} 5 A3 4GS a5}
2-(benzo[b]thiophen-5-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane = 3 %1 U}

'H NMR: 6 1.24 (s, 12H), 7.65 (d, 1H), 7.85 (d, 1H), 7.98 (d, 1H), 8.07 (d, 1H), 8.12
(s, 1H)

<%/ 2> 5-(2-nitrophenyl)benzo[blthiophene 2] $+4]

OoiN

8 =,
\ O o
@ Pd(PPha)y
CF o NaOH
THF/H-G

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole t 4! 77|
2-(benzo[b]thiophen-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane = A}-& 3= %<

Al 9] &Far 1) o] 19] <eH A 259} 5 A3 148 423 5o
5-(2-nitrophenyl)benzo[b]thiophene-S 3 T},

'H NMR: 6 7.67 (m, 2H), 7.88 (m, 2H), 7.98 (d, 1H), 8.00 (d, 1H), 8.07 (m, 2H),
8.13 (s, 1H)

<tHA 3>1C-29a 2! 1C-29b°] 9t
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[447]

[448]

[449]
[450]
[451]

[452]
[453]

[454]

[455]
[456]
[457]

o

PPh, IC-29a

1,2-dichlorobenzene

— )
VA
HN
IC-29b
5-(2-nitrophenyl)-1-phenyl-1H-indole 41 77|
5-(2-nitrophenyl)benzo[b]thiophene& Al-&3}+= Z1& A 9] 8l il 1] of 19]
<THA) 4>9} F A3 A S 423 3} ] 1C-29a 1.70 g (7.60 mmol, yield : 35 %)}
IC-29b 1.89 g (8.46 mmol, yield : 39%)= A At}
IC-29a2] "H-NMR : & 7.29 (t, 1H), 7.59 (m, 3H), 7.79 (m, 3H), 8.11 (d, 1H), 8.26 (s,
1H)
IC-29b2] 'H-NMR : & 7.29 (t, 1H), 7.53 (m, 2H), 7.81 (m, 3H), 8.12 (m, 2H), 8.25
(s, 1H)
[F1] o 30] IC-30 ] A
<% 1> 7-(2-nitrophenyl)benzo[b]thiophene 2] 3+4]

O,N
. >
_
\ S
Pd(PPh,), O

NaOH \
THF/H,O

A A 75 3kl A 12.2 g (35.2 mmol) 2] 7-bromobenzo[b]thiophene, 6.44 g (38.7
mmol)2] 2-nitrophenylboronic acid, 4.22 g (105.6 mmol)2] NaOH=} 300 m1/150
ml¢] THF/H,0Z @31 2 WF3}F At 40°Col A 2.03 g (5 mol%)2] Pd(PPhy), & ¥
80°CO Al 124 7k & ¢F Rk} QI T Whg S F- d Al F R gfo] =2 &3}
MgSO.,Z 2L AE s 3lth el d #7159 & & A A 5
A A 20l E 1Y 9] & 0] 83}o] 7-(2-nitrophenyl)benzo[b]thiophene 7.38 g (28.9
mmol, yield 82 %)< < 3T}

'H-NMR : & 7.63 (m, 5H), 7.96 (m, 3H), 8.21 (d, 1H)

<t 2>1C-30 ¢ 3tAd

O,N O PPh, O

S 1,2-dichlorobenzene S
N\
N\

al
al

NH
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[458]

[459
[460
[461
[462

—_— e e

[463]

[464]
[465]
[466]

[467]

[468]

[469]

[470]
[471]

A A 7] 8ol A 47 7-(2-nitrophenyl)benzo[b]thiophene 5.53 g (21.7 mmol) 2}
triphenylphosphine 14.2 g (54.2 mmol), 1,2-dichlorobenzene 100 mlE % < $-
12A] 7F kel o), ¥k-§- 6 = $- 1,2-dichlorobenzene & A #] 3} oL
HER2w 8o R 535300 55 775 MgS0,.= &5 Al 78k,

AP g 2t Eg v S o] 8340] IC-30 3.29 g, (14.8 mmol, yield : 68 %)2 At}

'H-NMR : 0 7.37 (t, 1H), 7.46 (m, 5H), 7.87 (d, 1H), 8.20 (d, 1H), 8.24 (s, 1H)

[£4] 4 311 1C-31a ® IC-31b¢] 373

<7 1> 6-(2-nitrophenyhbenzo[blthiophene ] 4]

O,N
S Br  (HO),B
N\ e
Pd(PPhs),
NaOH
THF/H,O

7-bromobenzo[b]thiophene T4l 6-bromobenzo[b]thiophene 12.2 g (35.2 mmol)<
A3l A& A 98t E0]o) 309] <A 1> F A S g8 8 s)o]
6-(2-nitrophenyl)benzo[b]thiophene 7.01 g (27.5 mmol, yield : 78%)< < 1t}

TH-NMR : 6 7.68 (m, 3H), 7.98 (m, 6H)

<2l 2> 1C-31a%} I1C-31b2] 314]

— o

] PPh,
1,2-dichlorobenzene IC-31a
_—

1) —
\ N
H
IC-31b

7-(2-nitrophenyl)benzo[b]thiophene 4! “d7] 6-(2-nitrophenyl)benzo[b]thiophene
5.53 g (21.7 mmol)& AF&-3k= S8 A 8] 8kal= £ H] o]l 309 <] 259} 5L g
98- =33} 1C-31a 1.60 g (7.16 mmol, yield : 33 %) ¥} IC-31b 1.79 g (8.03
mmol, yield : 37%)<= A AT}

IC-31a ] 'H-NMR : 6 7.27 (t, 1H), 7.53 (m, 4H), 7.78 (d, 1H), 7.92 (d, 1H), 8.10 (d,
1H), 8.25 (s, 1H)

IC-31b 2] 'H-NMR : & 7.29 (t, 1H), 7.63 (m, 3H), 7.79 (m, 3H), 8.11 (d, 1H), 8.25
(s, 1H)

[£4] 4 32]11C-329] &4

<%7)| 1> 4-(2-nitrophenyl)benzo[b]thiophene 2] 34
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[472] O,N S
S (HO)ZB@ \ O
\ 5
Pd(PPhs), NO,
Br NaOH O
THF/H,0
[473] 7-bromobenzo[b]thiophene T+l 4-bromobenzo[b]thiophene 12.2 g (35.2 mmol)<

[474]
[475]
[476]

[477]

[478
[479
[480
[481

—_— e e

[482]

[483]

[484]
[485]

[486]

AR&3HE A1E A 9 akale 1) o 309 <A 153 A gk 8-S G o
4-(2-nitrophenyl)benzo[b]thiophene 7.28 g (28.5 mmol, yield : 81%)< < T}
'H-NMR : 6 7.68 (m, 4H), 7.89 (m, 3H), 8.01 (m, 2H)
<A 2>1C-32 ¢] 34

S S
\ O PPh; \ O
NH
O NO; 1,2-dichlorobenzene Q

7-(2-nitrophenyl)benzo[b]thiophene T4l “d-7] 4-(2-nitrophenyl)benzo[b]thiophene
5.53 g (21.7 mmol)& AF&-3k= S8 A 8] 8kal= £ H] o]l 309 <] 259} 5L g
7S 42813} 1C-32 3.05 g (13.7 mmol, yield : 63 %)2 A AL}

H-NMR : 6 7.31 (m, 2H), 7.73 (m, 4H), 7.96 (d, 1H), 8.10 (d, 1H), 8.26 (s, 1H)

[F1] o 331 1C-339] A4

<7l 1> 4-(2-isopropylphenyl)- 1H-indole?] 4]

NaOH
THF/H0

H
Br
HN B-Q S e
== 5)6/\ Pd(PPhsls

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole T 4!
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indole& A}-8-3}-31
1-bromo-2-nitrobenzene 4! 1-bromo-2-isopropylbenzene= AF-8-3}+= Z1-&
Al 9] skl FH) ol 19] <A 259} T A & g5 523 5o
4-(2-isopropylphenyl)-1H-indole-S 3 %1t}

'H NMR: & 1.21 (s, 6H), 2.87 (m, 1H), 6.43 (d, 1H), 7.26 (t, 1H), 7.35 (m, 3H), 7.48
(d, 1H), 7.74 (m, 2H), 7.85 (d, 1H), 8.23 (s, 1H)

<7 2>1C-339] 3+

RhCKPPha)a O.
) ™ HN
1,4-dioxane _— O

A A 75 3ol A A7) 4-(2-isopropylphenyl)-1H-indole(5 g, 21.25 mmol)3}
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[487]
[488]
[489]

[490]
[491]

[492]

[493]

[494]
[495]

[496]
[497]
[498]

[499]
[500]

RhCI(PPh3);(98.3 mg, 0.5 mol%)= 1,4-dioxane 50 mlol| =<1 U} 135°Col| A 1A ¢
&QF W T

WS 24 3 & 2 A A3 A A 2 v E 18] 9] (Hexane:MC = 3:1 (viv) &
A 8lo] IC-33 (4 g, 75 81%)S LU

H NMR: & 1.20 (s, 6H), 6.45 (d, 1H), 7.25 (d, 1H), 7.37 (m, 3H), 7.49 (d, 1H), 7.75
(d, 1H), 7.86 (d, 1H), 8.22 (s, 1H)

[£4] ¢ 341 1C-349] A

<7 1> 4-(2-benzhydrylphenyl)-1H-indole ] §H4

H
=,
HN 8-0 e
N é Pd{PPha)a
NaOH
‘ THF/MH0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole T 4!
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-indole& A}-8-3}-31
1-bromo-2-nitrobenzene 4! (2-bromophenyl)methylene)dibenzene< A}-& &}
g AlQlalare E1) ol 19] <A 259 T A S g5 =8 )o]
4-(2-benzhydrylphenyl)-1H-indole= & % t}.

'H NMR: & 2.88 (m, 1H), 6.4 (d, 1H), 7.27 (m, 6H), 7.34 (m, 8H), 7.47 (d, 1H),
7.75 (m, 2H), 7.86 (d, 1H), 8.21 (s, 1H)

<A 2>1C-349] 3t

RhCHPPhg)z

1.4-dioxane

4-(2-isopropylphenyl)-1H-indole ™ X “7] 4-(2-benzhydrylphenyl)-1H-indole<-
AR&ate] 1l ol 339] <A 259 LA g AL sk IC-342 LA

'H NMR: & 6.43 (d, 1H), 7.26 (m, SH), 7.34 (m, 8H), 7.46 (d, 1H), 7.76 (m, 2H),
7.85 (d, 1H), 8.20 (s, 1H)

[4] o] 351 1C-35 9] §43

<A 1> 6-(2-bromophenyl)-7-chloro-1H-indole 2] 3+4]
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Br
y (E (HORB—4 CPR'“\;;‘“/%%
H o
;JN “w?-*’”ﬁ \‘Qﬁ = 8{’ . N S, ﬂw"“yl;:;‘;:, »%:j;;j
QL Pd(PPhs)s &l
NN NaOH N
THF/H,0
[501] A A 7)5 3Fell A 9.13 g (39.6 mmol) 2] 6-bromo-7-chloro-1H-indole, 9.54 g (47.5

[502]
[503]
[504]

[505]

[506]

[507]

[508]
[509]

mmol)2] 2-bromophenylboronic acid, 4.75 g (118.8 mmol)2] NaOH¥} 200 m1/100
mle] THF/H,0E 9 a7 24313t} 40°Col A 2. 29 g (5 mol%)<] Pd(PPh;),& Yl
80°CO Al 12417k & ¢F Rkak itk whg F4 F- vEd S = dfo| =8 F &3l
MgSO, & 2L HAE 53tk A d #7159 & & A7 g 5
A A 2R Y 9] & 0]838}9] 6-(2-bromophenyl)-7-chloro-1H-indole 8.86 g
(28.9 mmol, yield: 73 %)<= AT},
'H-NMR : 6 6.45 (d, 1H), 7.35 (m, 3H), 7.74 (m, 3H), 8.06 (d, 1H), 8.64 (s, 1H)
<7 2> ethyl 3-(2-(7-chloro-1H-indol-6-yl)phenylthio)propanoate 2] $+4

EtO.. fﬁ)
F[’ »‘»..W,«“’?Q;: P /J -, -
ey ] HS” " OEt )

H L e S~ N
/N ™ \Q:‘ d \«.‘;I; > Cl i \J
f:i\;;j% fT Pd,dbag, dpephos N~ ’J% T

K2COs, toluene §

AT
RN

A2 75 3ol A 7.45 g (24.3 mmol)2] 6-(2-bromophenyl)-7-chloro-1H-indole,
3.59 g (26.77 mmol) 2] ethyl 3-mercaptopropanoate, 167 mg (0.18 mmol)2] Pd.dbas,
197 mg (0.37 mmol)2] dpephos, 8.4 g (61 mmol)2] K,CO;E 100 ml2] Toluene®l|

31 110°Coll A 154 2F al ks Sl T,

W Td e d S 2ofo] E R 5513 MeSO.E Bl HEIT ZH W
F7152 SuE A 5 A A RvEDY TS o] &5ko] ethyl
3-(2-(7-chloro-1H-indol-6-yl)phenylthio)propanoate 6.38 g (17.7 mmol, yield: 72
%)e DAL

H-NMR : 0 1.29 (t, 3H), 2.58 (t, 2H), 3.12 (t, 2H), 4.12 (q, 2H), 6.25 (d, 1H), 7.37
(m, 4H), 7.70 (m, 2H), 8.06 (d, 1H), 8.60 (s, 1H)

<77l 3>1C-359] §F4]
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EtO._O
T\\ m“»\
| t S- )
LS KO'Bu v S\ y
f g e N — j,,,%\
PpoP THE <
; R GNP N\:’@‘” ‘ti mj\\ o
\.\\/"’” o j:,

[510]

[511]
[512]

[513]
[514]

[515]

[516]

[517]

[518]
[519]

A 715 kel A 6.34 g (15.4 mmol) 2] ethyl
3-(2-(7-chloro- 1H-indol-6-yl)phenylthio)propanoate, 2.60 g (23.2 mmol)2] potassium
tert-butoxide= 100 ml12] THF?l ¥ a1 50°Col| A 8A] 7F W wtka} it} vb-3- 4 5.
HEdSE2efo] B2 2313 MeSO,E Yl ZH 3. 25 9 /7159
L) E A A3 F Ay g2 eE Y 9 E o] 8319 IC-35 2.30 g (10.3 mmol,
yield: 67 %)= <A

'H-NMR : 0 6.44 (d, 1H), 7.25 (d, 1H), 7.51 (m, 3H), 8.00 (m, 2H), 8.40 (d, 1H),
8.63 (s, 1H)

[F1] o 36] IC-369] ¥4

<97 1> 2-(benzofuran-5-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane 2] $t4]

Pd(dppf)Cl,
Br KOAC
1,4-dioxane

2 A 75 3)ell A 5-bromobenzofuran (25 g, 0.126 mol), 4,4,4',4',5,5,
5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (38.67 g, 0.152 mol), Pd(dppf)Cl, (3.11
g, 3 mol%), KOAc (37.36 g, 0.381 mol) % 1,4-dioxane (500 ml)E <3+&}3L
130°Cell A 12A] 2F & 9F ankal gl e,

k3o A 5 ool A H o] ER 58 vk MgSO,= 75 A 7 84,
A I 2 v E 13 3] (Hexane:EA = 10:1 (v/v)) 2 A A 5} ¢]
2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (23.23 g, 5 75%)<
QA

'H-NMR: & 1.25 (s, 12H), 6.46 (d, 1H), 7.28 (d, 1H), 7.43 (d, 1H), 7.53 (d, 1H), 7.98
(s, 1H)

<%7)| 2> 5-(2-nitrophenyl)benzofuran®] 34
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O,N
|§’° SR —
o) Pd(PPhj),
K,CO,

[520]

[521]

[522]

[523]
[524]

[525]

[526]

[527]

[528]

[529]
[530]

[531]

1,4-dioxane/H,0

A 715 3ol A 1-bromo-2-nitrobenzene (15.86 g, 78.52 mmol) 4} /7]
2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (23 g, 94.23 mmol), K,
CO; (32.56 g, 235.57 mmol) 2 1,4-dioxane/H,O(400 m1/200 ml)E <33+ U},
40°C ol A Pd(PPh3)4(4 54 g, 5 mol%)E ¥ 3L 110°Coll A 12A] 3t &-9F niks) & o,

sS4 S vddl S 2 efo]| B2 523131 MgSO,5 YWl o st o %l
F7150 A & A A% 3 Ay IR vFE 185 (Hexane:EA = 3:1 (v/v)) &=
A A 3}-o] 5-(2-nitrophenyl)benzofuran (12.40 g, & 66%)< 2 T,

'H-NMR: 6 6.45 (d, 1H), 7.26 (d, 1H), 7.42 (d, 1H), 7.52 (d, 1H), 7.66 (t, 1H), 7.85
(t, 1H), 7.96 (s, 1H), 8.01 (d, 1H), 8.06 (t, 1H)

<tH7 3>1C-369] 34

(0]
\ O N
02 Tripenylphosphine

1,2-dichlorobenzene

A 75 3ol A % 7] 5-(2-nitrophenyl)benzofuran (10 g, 41.80 mmol),
triphenylphosphine (27.41 g, 104.50 mmol) ! 1,2-dichlorobenzene (150 ml)&
2.3+3} a1 124 7F S oF w ksl o)

Hke =g —_r 1,2-dichlorobenzene S A 713}l ] S22 W gt o 12 =43} ¢I U},
A7 F-7]%0l thell MgSO, = =2 A A 8kaL, Ad A 2ntE ey
(Hexane:MC:3.1 (vIv) 2 A8} IC-36 (4.76 g, T 55%)= DT

'H-NMR: 6 6.51 (d, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.54 (d, 1H), 7.68 (t, 1H), 7.86
(t, 1H), 8.00 (d, 1H), 8.05 (t, 1H), 10.58 (s, 1H)

FH] o 371 1C-379] 43
<7 1> 2-(benzofuran-6-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane 2] %73

e Sy et

Pd(dppf)Cl,
KOAc
1,4-dioxane

5-bromobenzofuran U] 2! 6-bromobenzofurans- AF-E8F+= Z1S A ] 8F 1+ 7|
0o 19] <A 153 5 A e 34 -& 53) 5o
2-(benzofuran-6-yl)-4,4,5,5-tetramethyl-1 ,3,2-dioxaborolanes 4 %t}
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[532] H-NMR: 6 1.25 (s, 12H), 6.46 (d, 1H), 7.28 (d, 1H), 7.43 (d, 1H), 7.53 (d, 1H), 7.98
(s, 1H)
[533] <A 2> 6—(2—nitroohenvl)benzofuran9] St

[534]
o  O,N
/\\Z >; \
:# Pd(PPhj3), O O

K2CO3
1,4-dioxane/H,0

[535] 2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane Tt 4! 77|

2-(benzofuran-6-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane = A}-&3}+ 515
A9} share F7] Enl ol 369] <A 2591 5 L3k Y S 3P 3fo]

6-(2-nitrophenyl)benzofuran< 3 3t}

[536] 'H-NMR: 6 6.45 (d, 1H), 7.26 (d, 1H), 7.42 (d, 1H), 7.52 (d, 1H), 7.66 (t, 1H), 7.85
(t, 1H), 7.96 (s, 1H), 8.01 (d, 1H), 8.06 (t, 1H)

[537]  <&HA 3>1C-379] A

538] o  ON H

o) N
| Q O Tripenylphosphing  { O
1,2-dichlorobenzene Q
[539] 5-(2-nitrophenyl)benzofuran t 2l 6-(2-nitrophenyl)benzofurans AF-&38F= 2=
Al @]kl 7] E1] o 369 <& A 3>3 s A g HY S 3 sto] IC-37F
= }Aﬂ_
[540] 'H-NMR: 6 6.51 (d, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.54 (d, 1H), 7.68 (t, 1H), 7.86

(t, 1H), 8.00 (d, 1H), 8.05 (t, 1H), 10.58 (s, 1H)
[541] [ZH] ¢ 38] IC-38¢] T4

[542] <7 1> dibenzo[b.d]furan-3-amine 2| ¥4
[543] _ NH,, Cu o "
O " THF, H20 O O 2
[544] A2 7] 3hell A 3-bromodibenzo[b,d]furan (7.41 g, 30.0 mmol)-S THF 100 ml ]|
=2l 3, 28 % aqueous ammonia (10.2 ml, 150 mmol) JJ- Cu (0.10 g, 5 mol%) =
W51 110°Co A 124 7F o wukateith vre 24 S e aE 2o

2% 53 MpSO,2 W3 AEl e}, e d §7150] &2 278 5
A I 2 v E 3 3] (Hexane:EA=10:1 (v/v)) 2 A A 5} ¢]
dibenzo[b,d[furan-3-amine 4.45 g (yield : 81%)= < At}

[545] 'H-NMR: 6 5.32 (s, 2H), 6.33 (d, 1H), 7.34 (m, 2H), 7.43 (s, 1H), 7.65 (d, 2H), 7.89
(d, 1H)

[546] <Al 2>1C-38¢9] $1A]

[547]
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[548]

[549]
[550]

[551]
[552]

[553]

[554]

[555]
[556]

[557]

[558]

[559]
[560]
[S61]

fo) Triethanolammonium chloride

N, -RUCIH;0, PPhy, SnCly2H,0 0 \NH
O 2 H,0, dioxane O O

2 A 75 3ol A dibenzo[b,d]furan-3-amine (4.45 g, 24.29 mmol)< H,O/dioxane
(10 ml /90 ml) ©] =<1 %, triethanolammonium chloride (0.45 g, 2.43 mmol) ¥}
RuCl;H,0 (0.055 g, 0.2 mmol)Z} PPh; (0.191 g, 0.7 mmol), SnCl,2H,0 (0.548 g,
2.43 mmol)& ¥ 31, 180°Coll A1 2041 7+ & <F wkalgl th, Wk-§ &4 5 aqueous 5%
HCl o] WHg&ES &a1, g Al E 2 efo]| 52 25331 MgSO, & Wil
Ay skt dHd F7159 &S AA S 5
el A 20l 1) 9] (Hexane:MC=1:1 (v/v)) = A A 8} IC-38 2.7 g (yield :
53%)< A3t

'H-NMR: 6 6.45 (d, 1H), 7.13 (d, 1H), 7.27 (d, 1H), 7.35 (m, 2H), 7.66 (d, 1H), 7.88
(d, 2H), 10.46 (s, 1H)

[Z1] o 39] 1C-399] &4

<7 1> 5.5-dimethyl-5H-dibenzo[b.d]silol-3-amine 2] ¥4

N S N S

Si Si
NH3, Cu
Br —>——» NH,
THF, H20

3-bromodibenzo[b,d]furan ! 3-bromo-5,5-dimethyl-5H-dibenzo[b,d] siloleS-
AFEslE S Al 9] stale A7) E1] o) 389 <A 1>3 s A g S
T35} 5,5-dimethyl-5H-dibenzo[b,d]silol-3-amines 3 %Y.
H-NMR: 6 0.68 (s, 6H), 5.31 (s, 2H), 6.68 (d, 1H), 6.80 (s, 1H), 7.33 (t, 1H), 7.52
(d, 1H), 7.61 (t, 1H), 7.64 (d, 1H), 7.91 (d, 1H)
<tHA 2> 1C-392] 1A
N4 N

Si Triethanolammonium chloride e =
NH, RUCIsHz0, PPhg, SnCly2H0 Si I
H,0, dioxane O

dibenzo[b,d]furan-3-amine 3! %4} 7] 5,5-dimethyl-5H-dibenzo[b,d]silol-3-amine=
A&l S Al 9] stale A7) E1] o) 389 <A 253 w A g A S
F-ef3ko] 1C-395 ARt

H-NMR: 60.66 (s, 6H), 6.45 (d, 1H), 7.27 (d, 1H), 7.33 (t, 1H), 7.52 (d, 1H), 7.61 (t,
1H), 7.79 (d, 1H), 7.89 (d, 1H), 7.97 (d, 1H), 10.42 (s, 1H)

[E1] o 40] IC-409] A

<7 1> 5.5-diphenyl-5H-dibenzo[b.d]silol-3-amine 2] $+4




WO 2014/065498 PCT/KR2013/007669

Q0 Q0
et (ym

[562] 3-bromodibenzo[b,d]furan 4! 3-bromo-5,5-diphenyl-5H-dibenzo[b,d] siloleS-
A&k A2 A9l state A7) 0l o) 389 <A 1> A g A=
85} 5,5-diphenyl-5H-dibenzo[b,d]silol-3-amine< & AT}

[563] H-NMR: 6 5.33 (s, 2H), 6.67 (d, 1H), 6.81 (s, 1H), 7.31 (t, 1H), 7.37 (m, 4H), 7.46

(m, 4H), 7.54 (m, 3H), 7.62 (t, 1H), 7.66 (d, 1H), 7.92 (d, 1H)
[564] <A 2> 1C-402] $HA

= Q
Si Triethanolammonium chloride @ Q\
NH RuCl;'H,0, PPh3, SnCl,'2H,0 Si
2 - NH
H,0, dioxane O O
|

[566] dibenzo[b,d]furan-3-amine 3! 4} 7] 5,5-diphenyl-5H-dibenzo[b,d]silol-3-amine<-
A&l S Al 9] stale A7) E1] o) 389 <A 253 w A g A S
T8 3to] 1C-40S LAt

[567] 'H-NMR: 6 6.44 (d, 1H), 7.26 (d, 1H), 7.35 (m, 5H), 7.47 (m, 4H), 7.53 (m, 3H),
7.62 (t, 1H), 7.78 (d, 1H), 7.90 (d, 1H), 7.96 (d, 1H), 10.41 (s, 1H)

[568] FH] o] 411 1C-419] A

[569] Se Triethanolammonium chloride Se S
NH, -RUCIz'Hz0, PPhy, SnCI,'2H,0 NH
H,0, dioxane O
[570] dibenzo[b,d]furan-3-amine tl| 4! dibenzo[b,d]selenophen-3-amines AF-& 3= Z&
Ao starsz 7] 1] of 389] <A 2> T A3 A S G2 a5k o] IC-41=
o] o 1‘4_
T AA .

[571]  'H-NMR: 8 6.47 (d, 1H), 7.15 (d, 1H), 7.26 (d, 1H), 7.36 (m, 2H), 7.67 (d, 1H), 7.89
(d, 2H), 10.45 (s, 1H)
[572]  [&H]d) 42]1C-429] &4

[573] <A 1> 2-(benzo[blselenophen-5-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane 2
SFA)

O
o 0
;t B-B j; Se
> \ o)
@Br Pd(dppfICl, '?’é
KOAc o
1,4-dioxane

[574]
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[575]

[576]

[577]
[578]

[579]

[580]

[581]
[582]

[583]

[584]

[585]
[586]

[587]

[588]

5-bromobenzofuran t 2l 5-bromobenzo[b]selenophenes A& 3= %<
A Q) 811z 7] E1l el 369] <A 153§ A gk HA S 5o
2-(benzo[b]selenophen-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane S 4 % t}.

'H-NMR: & 1.26 (s, 12H), 6.45 (d, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.54 (d, 1H), 8.00
(s, 1H)

<% 2> 5-(2-nitrophenyl)benzo[blselenophene 2] $+4

)

N\

%% Pd(PPh;), O
K,CO5

1,4-dioxane/H,0

2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane t 21 47|
2-(benzo[b]selenophen-5-yl)-4,4,5,5-tetramethyl- 1 ,3,2-dioxaborolane= A3} =
A& A9l stare 7] &0 o 369 <A 259} 5 U g A S 8 5)o]
5 —(2—n1tr0pheny1)benzo[b]selenophene'% DA

'H-NMR: 6 6.44 (d, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.51 (d, 1H), 7.65 (t, 1H), 7.84
(t, 1H), 7.94 (s, 1H), 8.00 (d, 1H), 8.05 (t, 1H)

<D}7ﬂ 3>1C-422] 344

. o
0 Tripenylphosphine
1,2-dichlorobenzene HN O

5—(2—n1tr0pheny1)benzofuran t] 4! 5-(2-nitrophenyl)benzo[b]selenophene =
ALE-3l= RS Al 9] 3kare J 7] &1l 4 369 <A 3>3) L sk g

el slo] IC-425 AU

'H-NMR: 6 6.52 (d, 1H), 7.26 (d, 1H), 7.44 (d, 1H), 7.55 (d, 1H), 7.69 (t, 1H), 7.85
(t, 1H), 7.96 (d, 1H), 8.03 (t, 1H), 10.56 (s, 1H)

[F4] o 43] 1C-439] &4

<D} 1> 2-(benzo[b]selenophen-6-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane 2

oy Rt ek

Pd(dppf)Cl,
KOAc
1,4-dioxane

5-bromobenzofuran t}] 2l 6-bromobenzo[b]selenophenes A& 3= %<

ASI B A7) 01l 36 <HA 1ok BT AL el
2-(benzo[b]selenophen-6-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane= ¢ 31t}
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[589] 'H-NMR: 6 1.24 (s, 12H), 6.45 (d, 1H), 7.28 (d, 1H), 7.44 (d, 1H), 7.57 (d, 1H), 7.96
(s, 1H)
[590] <% A 2> 6-(2-nitrophenyl)benzo[blselenophene 2] $H4]

[591] 2
Se
\ o Br@ Se  OxN
/ ——— ||
L@B\oi Pd(PPh;), O O
KoCO3

1,4-dioxane/H,0

[592] 2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane t] 2!
2-(benzo[b]selenophen-6-yl)-4,4,5,5-tetramethyl- 1 ,3,2-dioxaborolane = AF-8-3)+=
AL A Q) dl iz A7) 0o 369 <@ 2591 5 A3 2 & =8 &)
6-(2-nitrophenyl)benzo[b]selenopheneS 3 T},

[593] 'H-NMR: 6 6.46 (d, 1H), 7.26 (d, 1H), 7.43 (d, 1H), 7.54 (d, 1H), 7.67 (t, 1H), 7.86
(t, 1H), 7.93 (s, 1H), 8.02 (d, 1H), 8.08 (t, 1H)

[594]  <&HAl3>1C-432] $HA]

[595] Se  OxN Se H

| Q O Tripenylphosphine \ O
1,2-dichlorocbenzene O
[596] 5-(2-nitrophenyl)benzofuran tj] ] 6-(2-nitrophenyl)benzo[b]selenophene <
Ab& 3l AL A Q) skatts A7) 8] o) 369 <vHA| 353 FA S gL
S(E Ol’oq 1C- 43 = T }Aq

[597]  'H-NMR: 8 6.52 (d, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.52 (d, 1H), 7.67 (t, IH), 7.85
(t, 1H), 8.01 (d, 1H), 8.09 (t, 1H), 10.55 (s, 1H)

[598]
[599] (34 4 1] Inv-19] A4
[600] Br

@ oy (O
; — N
Cu powder
K,CO, O
Nast4
nitrobenzene O

Inv-1
[601] A A 71§ 8Fell A 1C-1 (3 g, 10.63 mmol), 3-bromobiphenyl (3.72 g, 15.94 mmol),
Cu powder (0.07 g, 1.06 mmol), K,CO; (1.47 g, 10.63 mmol), Na,SO, (1.51 g, 10.63
mmol), nitrobenzene (100 ml)E =33} a1 200°Col| A 244 1t & oF I Wks}¢] o}
[602] HE-S- =74 3 nitrobenzene S A A 3Fal W€ A F 2 efo]| =8 {5 g 5o
MgSO, & AH-&3te] &2 A A8kl vh =o] AAHE #7715 &o H% ]74& 5
A9 F2v}E 7183 (Hexane:MC = 1:1 (v/v)) % A A 3Fo] &2 3}3H591 Inv-1
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(2.26 g, T8 49 %)= DAL
[603] GC-Mass (0] & *]: 434.18 g/mol, = 7 A : 434 g/mol)
[604] [$A € 2] Inv-29] A4

[605] @
v

@\ Br \\ / SN N O
” Cu powder

K,CO,
Na,SO,
nitrobenzene = ,
X -N
Inv-2

[606] 3-bromobiphenyl 4] 3-(4-bromophenyl)pyridine AF-&38}+= A2 A £ 8131+
A7 3ol 13 s dg S Falske] 54 5F gl Inv-2 (2.13 g, 46 %)=
DAL

[607] GC-Mass (0] & X]: 435.17 g/mol, =7 *]: 435.17 g/mol)

[608]  [FAdl 3] Inv-39] &4

[609]

Pd(OAc),

NaO(t-bu) N
P(t-bu)s =N
Toluene

Inv-3

[610] A 715 dholl A IC-1 (3 g, 10.63 mmol),
2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.38 g, 12.75 mmol), Pd(OAc), (0.12
g, 5 mol%), NaO(t-bu) (2.04 g, 21.25 mmol), P(t-bu); (0.21 g, 1.06 mmol) 2 Toluene
(100 ml)<= %’O”Lo}i? 110°Coll A 12A] 7+ & 9F ksl vl

[611] HEg-o] FA W T oeolA g o] ER FE&3%F U3 MgSO,2 F-1-2 A A 8ha,
AP I 2 v E 23 3] (Hexane:EA = 2:1 (v/v)) %2 A A 3}o] &4 313591 Inv-3
(4.89 g, =5 78 %)= A AT

[612] GC-Mass (©] £ *]: 589.23 g/mol, =g *]: 589 g/mol)

[613] [3A o 4] Inv-4¢] §A

[614]
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[615]

[616]
[617]
[618]

[619]

[620]
[621]
[622]

Cl

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

Inv-4

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T}l
2-(3-chlorophenyl)-4,6-di(pyridin-2-yl)-1,3,5-triazine S A}-& 8= 4 -& A 9| 8oL+
A7) A ol 33} FA g G S el ste] B4 Sl Inv-4 (4.97 2,79 %)=
DAL

GC-Mass (©] & *]: 591.22 g/mol, 5 #]: 591 g/mol)

[&4 o 5] Inv-59] 34

H3C\@/Br
N7 N ©\
N ! — N
Qi ”
Y, ~
Cu powder HsC | N\W/@
N K,CO; N._-N
H Na,SO,
nitrobenzene

Inv-5
3-bromobiphenyl t] 4] 2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazine=
AR&SkE ZlE A9 skals 7] Aol 139 L3 A S Falslo] 54
3} 3521 Inv-5 (3.21 g, 50 %)E LTt
GC-Mass (©] & A]: 603.24 g/mol, = #]: 603 g/mol)
[&4 < 6] Inv-6] #7
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ks Q SWesy
D

N ) > O . g N@
S
= N Cu powder O N N
H K,CO; 7
Nast4
nitrobenzene

Inv-6
[623] 3-bromobiphenyl t] 4] 2-(5-bromobiphenyl-3-y1)-4,6-diphenyl-1,3,5-triazine=
AR& k= AS A9 skare A7) FA ol 13 5 A g R4S ko] 14
33121 Inv-6 (3.47 g, 49 %)E Lt
[624] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[625] [/ 4 71Inv-79] &4

[626] ’_’ @\

' N
(’\/. Pd(OAC), } \W/©
NaO(t-bu) N
P(t-bu);
Toluene

Inv-7
[627] 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine Tl 4!
2,4-di(biphenyl-3-y1)-6-(3-chlorophenyl)-1,3,5-triazines AF-& 8= 22 A 9| 8oL+
A7) A ol 33 F A g A S Falske] B4 SRkl Inv-7 (5.38 8,76 %)=
QA
[628] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[629]  [&4 <l 8] Inv-89] 34

[630]
o S

= O Pd(OAc),

N NaO(t-bu)
P(t-bu),
Toluene
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[631] 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T}l
2-(3-chlorophenyl)-4,6-diphenylpyrimidine & A}-&3}+= 3-8 A 9] 8131 7]
Aol 33 T A G G S Fa ko] B4 51eFE<] Inv-8 (4.63 g, 74 %)E L AT

[632] GC-Mass (©] £ *]: 588.23 g/mol, =7 *]: 588 g/mol)

[633] [/ 9]Inv-99] &4

[634] 7\
Cl —N @\
N=
©_<\ /
N - N
R ~
~ Pd(OAc), I

N NaO(t-bu) N~
P(t-bu);
Toluene N

Inv-9

[635] 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t 4!
2-(3-chlorophenyl)-4,6-di(pyridin-2-yl)pyrimidine = A}-&3} 42 A 9] 3L+
A7) A ol 33w A g G S el ske] B4 Sl Inv-9 (4.83 g, 77 %)=
DAL

[636] GC-Mass (©] £ *]: 590.22 g/mol, 7 #]: 590 g/mol)

[637]  [&7 < 10] Inv-109] 373

[638]

4, Oy M
Cu powder
H

K,CO;
Na,SO,
nitrobenzene

Inv-10
[639] 3-bromobiphenyl 2! 4-(5-bromobiphenyl-3-yl)-2,6-diphenylpyrimidine -
AR&SkE ZlE A9 skals 7] Aol 139 L3 A S Falslo] 54
3}§H=-°1 Inv-10 (3.53 g, 50 %)= LA}
[640] GC-Mass (0] & A]: 664.26 g/mol, = 7 A]: 664 g/mol)
[641] [3HA ¢ 11] Inv-119] A
[642]
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[643]

[644]
[645]
[646]

[647]

[648]
[649]
[650]

[651]

[652]

:%\ g
N\ Cqugv(;der N y \w/j\\ b

Nast4
nitrobenzene

IZ

Inv-11
3-bromobiphenyl 4] 3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole =
ALE-3l= A2 A9 8kars 7] st ol 139 T U gk A& 8l slo] 5]
3} Q1 Tnv-11 (3.39 g, 47 %) 5 At
GC-Mass (0] & *]: 678.25 g/mol, = % #]: 678 g/mol)

[ o 12] Inv-129] A4
BrOB Q
Ch N
N ) <3; [ T:l/(j
A T
Na,S0,

nitrobenzene

Inv-12
3-bromobiphenyl X! (4-bromophenyl)diphenylborane= AF-& 3= %<
Aol skale= A7) A ol 13 s A g S aloto] H4 SFghE<l Inv-12 (2.44
g, 44 %)= AUt
GC-Mass (0] & *]: 522.23 g/mol, 7 A]: 522 g/mol)

[3A o 13] Inv-139] A4

= N Cu powder
H K,COs ©/
Nast4

nitrobenzene

Inv-13
3-bromobiphenyl t}] Al (4-bromophenyl)diphenylphosphines A}-&3}= %<
A9 sarts A7) Aol 13 B G 4L st A Sl Inv-13 (2.59
g, 45 %) A
GC-Mass (0] & *]: 542.19 g/mol, % A]: 542 g/mol)
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[653] [37d ol 14] Inv-149] T4

[654] ©

“~ O Pd(OAc), .
N NaO(t-bu) N/
P(t-bu)s

Toluene

[655] 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t] 2!
(4-chlorophenyl)triphenylsilane & AF-8-3Fw= A& A 2| 8} a1+= 7] §4d ol 334
TAdE HGS sk HA gl Inv-14 (4.92 g, 75 %)E DA

[656] GC-Mass (©] & 4]: 616.23 g/mol, = 7 A]: 616 g/mol)

[657] [3A o 15] Inv-159] T4

[658] p
Q= b
o\ N N
Pd(OAc), &
NaO(t-bu) O

P(t-bu);
Toluene Inv-15

[659]  IC-1 HA IC2E AL&3l= AS A9 stare 7] §H4d o 39 A3 44
Faslo] B4 31552 Inv-15 (4.51 g, 72 %)= 2 AT

[660] GC-Mass (©] & *]: 589.23 g/mol, = % #]: 589 g/mol)

[661] [A ¢l 16] Inv-169] &4

[662]
Q iy OO, @ (‘
Cu powder
K,CO;

Nast4
nitrobenzene Inv-16

[663]  IC-1 ThA IC-3& AF&-38l= A& A9 dlats A7) §had ol 13 543 34 &
T sto] &4 §3HE<Ql Inv-16 (2.35 g, 51 %)E A AT

[664] GC-Mass (0] & *]: 434.18 g/mol, = 7 A : 434 g/mol)

[665] [ < 17] Inv-179] A

!
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[666]

—N N@ =N
w4y Ol o0
Cu powder
K,CO,
NaZSO4
nitrobenzene Inv-17

[667] IC-13} 3-bromobiphenyl T4l IC-37} 3-(4-bromophenyl)pyridines AF-8-3F+= 2=
Ao} skale= A7) A ol 13 s A g S aloto] J4 SFghE<l Inv-17 (2.45
g,53 %)= LU,
[668] GC-Mass (0] & *]: 435.17 g/mol, 7 A]: 435 g/mol)
[669] [ < 18] Inv-189] A

[670] E/?/CI
Q HN

N

Pd(OAc)2
NaO(t-bu)
P(t-bu);
Toluene

Inv-18
[671]  IC-1 A IC-32 AFE-3}= A2 A9 dlare 7] §H4d o) 33} 5 U3 34 S
3l alo] 22 34350l Inv-18 (4.32 g, 69 %)= 2 ATk
[672] GC-Mass (©] £ *]: 589.23 g/mol, =g *]: 589 g/mol)
[673] [ < 19] Inv-199] A

[674] ?CI
Q HN I /
Pd(OAc)2
NaO(t-bu)

P(t-bu);
Toluene

[675] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T4l IC-33}
2-(3-chlorophenyl)-4,6-di(pyridin-2-y1)-1,3,5-triazine S AF-&3}= Z-& A 9| 8}l
A7) A ol 33} FA g HAF S Falske] B4 el Inv-19 (4.53 g, 72 %)=
A AT

[676] GC-Mass (©] & *]: 591.22 g/mol, 5 #]: 591 g/mol)



65

WO 2014/065498 PCT/KR2013/007669
(6771  [&/3 4 20] Inv-20] 373
[678] HyC Br
/ ) @\( T
HN
Cu powder
K,CO5
Nast4
nitrobenzene Inv-20
[679] IC-12} 3-bromobiphenyl t 4! IC-33}
2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazine < A}-&3}+= A<
Aol stalsz 7] Aol 19} At A& a8kl B4 skl Inv-20 (2.95
g, 46 %) = = }Aq
[680] GC-Mass (©] & A]: 603.24 g/mol, = #]: 603 g/mol)
[681] [ < 21] Inv-219] A
[682]
Br
@ y f N/
Cu powder )\©
K,CO;
Na2 04
nitrobenzene
Inv-21
[683] IC-12} 3-bromobiphenyl t 4! IC-33}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine < AF-& 3} 31S A 9| 8fal+=
71 Aol 13 L5 A S ) dto] B4 813HE <l Inv-21 (3.18 g, 45 %) &
= }Aﬂ_
[684] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[685] [34 o 22] Inv-229] A

[686]
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[687]

[688]
[689]
[690]

[691]

[692]
[693]
[694]

o= &

"
| N“ Q
Q HN Q O ‘ \N‘ O
N O Pd(OAc), @
\ NaO(t-bu)
P(t-bu); \N N
Toluene O O

Inv-22
IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t] 4] 1C-33}
2,4-di(biphenyl-3-y1)-6-(3-chlorophenyl)-1,3,5-triazines AF-& 8= 22 A 9| 8oL+
A7 3ol 33 A g A S A ske] 14 5F gl Inv-22 (6.07 g, 77 %)E
DAL
GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[343 ol 23] Inv-239] A4

)

N Pd(OAc),

A\ O NaO(t-bu)
P(t-bu);

Toluene

Inv-23
IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t] 4] 1C-33}
2-(3-chlorophenyl)-4,6-diphenylpyrimidine& Al-&-3}= A& A 9] 3} 2L 77|
g el 33} A S HA S sk B4 5ehE <l Inv-23 (4.69 g, 75 %)=
DAL
GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)
[&74 ol 24] Inv-249] &4



67
WO 2014/065498 PCT/KR2013/007669

HN
N
N O Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

Inv-24

[695] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t] 4] 1C-33}
2-(3-chlorophenyl)-4,6-di(pyridin-2-yl)pyrimidine & A}-&3}= 21 & A 9] 3}al =
7] FAd el 33} T U3k S el sho] HA 8kghE 9l Inv-24 (4.46 g, 71 %) E
AUt

[696] GC-Mass (©] £ *]: 590.22 g/mol, 7 #]: 590 g/mol)

[697]  [&4 o 251 Inv-259] &4

[698]

\
N
|
y oW e
\ Y
S O Cu powder
K,CO;,
Nast4
nitrobenzene
Inv-25
[699] IC-12} 3-bromobiphenyl t 4! IC-33}
4-(5-bromobiphenyl-3-yl)-2,6-diphenylpyrimidine = A}-&3} 412 A 9] 3L+
A7 Aol 13 A g A S Falske] 54 54§l Inv-25 (3.04 g, 43 %)E
= }Aﬂ_
[700] GC-Mass (0] & A]: 664.26 g/mol, = 7 A]: 664 g/mol)
[701]  [&2 ol 26] Inv-26<] 34
[702]
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%\

N Cu powder
N\ K,CO3
Nast4
nitrobenzene
Inv-26
[703]  IC-13} 3-bromobiphenyl th4! IC-33}
3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole & A}-& 3} 1<
Aol ekarsz 7] A ol 13 S A7 A S FAsko] H4 58Sl Inv-26 (2.96
g, 41 %)E LAt
[704] GC-Mass (0] & *]: 678.25 g/mol, = % #]: 678 g/mol)

[705] [3Hd ol 27] Inv-279] &4

[706] Q
L

Q iy @
Cu powder
K,CO;

Nast4
nitrobenzene

[707] IC-13} 3-bromobiphenyl 4! IC-37} (4-bromophenyl)diphenylboranes A}-8-3}+=
e A9 stare A7) ol 13 s dg A4S Falste] 54 84 ¢2l Inv-27
(2.66 g, 48 %)= A3 th.

[708] GC-Mass (0] & *]: 522.23 g/mol, 7 A]: 522 g/mol)

[709]  [&/3 4 28] Inv-28¢] 373

[710]
Q HN Q e
Cu powder /@

Nast4
nitrobenzene Inv-28

[711] IC-13} 3-bromobiphenyl t 41 IC-32} (4-bromophenyl) diphenylphosphine<
AR&SkE ZlE A9 skals 7] Aol 139 L3 A S Falslo] 54
3}HE-Q1 Inv-28 (2.54 g, 44 %)= A AT}

[712] GC-Mass (0] & *]: 542.19 g/mol, % A]: 542 g/mol)

ﬂlO

Inv-27
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[713] [3HA o 29] Inv-299] A4

[714] ©
Pd(OAc), >
NaO(t-bu)

P(t-bu);
Toluene Inv-29

[715] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t] 4] 1C-33}
(4-chlorophenyl)triphenylsilane & AF-8-3Fw= A& A 2| 8} a1+= 7] §4d ol 334
AT AG 2 A ske] 14 8okl Inv-29 (4.65 g, 71 %)E A AT

[716] GC-Mass (©] & 4]: 616.23 g/mol, = 7 A]: 616 g/mol)

(7171 [&/3 4 30] Inv-30] 373

. @p
0 g ; S

NaO(t- bu)

P(t-bu), Inv-30
Toluene

[719]  IC-1 A IC-4E AL83lE A2 A9 slale 7] §H4d o 33 53 44
G s}o] &4 81352l Inv-30 (4.70 g, 75 %)E AU

[720] GC-Mass (©] & *]: 589.23 g/mol, = % #]: 589 g/mol)

[721] (A ¢ 311 Inv-319] &4

[722] p
O NH i/
©\N O ‘6‘ O N I§\©
_ > N
Pd(OAc)
NaO(t-I:):uz) O N©/L
P(t-bu),

Toluene Inv-31
[723]  IC-1 AL IC-58 AF&3l+= A& Al Q] 3tate= 7] §7d ol 33 U st 44 S
8l alo] B4 8350l Inv-31 (4.57 g, 73 %)= L ATk
[724] GC-Mass (©] & *]: 589.23 g/mol, = % #]: 589 g/mol)
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[725]  [&2 ol 32] Inv-32¢] &4
[726] p
/ NQ ‘b © Q N7 N
Pd(OAC), N\©/L\NJ\©
NH NaO(t-bu)
P(t-bu);
Toluene
[727]  1C-1 A IC-68 AF&-38H= A& A9 8}tz 7] §had ol 39 5 LT 44 &
el alo] B4 81350l Inv-32 (4.82 g, 77 %)= L AT
[728] GC-Mass (©] & *]: 589.23 g/mol, = % #]: 589 g/mol)
[729]  [&7 o 331 Inv-339] 34
[730]
N > -
NH Q NTON
& \ N
P%z:;*.:m Q e O
THF/H,O P{t-bu); N_/
N y Toluene @
Inv-33
[731] A2 75 3Fell A IC-7 (5 g, 13.84 mmol) ¥} phenylboronic acid (2.03 g, 16.61
mmol), NaOH (1.66 g, 41.52 mmol) % THF/H,0(100 m1/500 m)& < 3}+3} U},
40°C ]| A Pd(PPh3)4(0 80 g, 5 mol%)E ¥ 3l 80°Coll A 12A] 7+ & <F ulwtal gl Sia=
[732]  WhE A S WEA S oo =R FE8k MgSO,E WAL o 3k 3iv Dol
F7150 A & A A% 3 Ay IR vFE 185 (Hexane:EA = 3:1 (v/v)) &=
A A 8lo] 3,7-diphenyl-3,10-dihydropyrrolo[3,2-a]carbazoles 3 % T}
[733] %71 3,7-diphenyl-3,10-dihydropyrrolo[3,2-a]carbazole= IC-1 T2l AF-8-3}o] /7]
d ol 33} 5 A g FAS T sto] H4 35HE<Ql Inv-33 (6.27 g, 68 %)E
QA
[734] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[735]  [&2 ol 34] Inv-34¢] 34

[736]
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O Pd{PPhy),
NaOH

N THFH,0

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

N,/
©/ Inv-34

[737] phenylboronic acid o) Al 9-phenyl-9H-carbazol-3-ylboronic acidS AFE3 = A&
Al Q) slats= 7] dhd o 333} U5 A2 Gy sto] -4 319kl Inv-34
(7.94 g, 69 %) AU}

[738] GC-Mass (©] £ *]: 830.32 g/mol, = #]: 830 g/mol)

[739]  [&2 ol 35] Inv-35¢] &4

[740]
¢l :
N=
' N
O 04

/OH
O &
CH —/
Pd(PPh;), PA(OAC), .
Tﬂ:ﬁ-lHO NaOjt-bu)
z P(t-bu);
Toluene

\‘———// Inv-35

[741]  IC-7 A IC-82 AL&-3lE= A2 A 9] slare 7] §4l o 333 A3 4L
Fe3to] B4 81352l Inv-35 (6.64 g, 72 %)= A A

[742]

[743] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[744] [A ¢l 36] Inv-36<] &4

[745]

Pd(PPhs), Pd{OAc);
NaOH

Q N NaO(t-bu)
THF/H,0 P(t-bu)s

7N
N O Toluene
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[746] IC-73} phenylboronic acid 4] 1C-837}
9-(4,6-diphenylpyridin-2-yl)-9H-carbazol-3-ylboronic acid< A}-&38}+= A<
A el stare A7) G ol 333 F A7 G2 Y sko] 4 3hgHE Sl Inv-36
(10.22 g, 75 %) 2 A A}

[747] GC-Mass (©] & *]: 983.37 g/mol, = #]: 983 g/mol)

[748] [/ 371 Inv-379] &4

[749] cl
> Lo
\ L0

Pd(OAc),
NaO(t-bu) N
P(t-bu), =N
Toluene
Inv-37
[750]  IC-1 AL IC-9F ARS8k 215 Al 9] shali= 7] §Hd o 39} U3t g &

Faslo] -2 8}3HE2l Inv-37 (4 342,71 %)E AT
[751] GC-Mass (©] & A]: 603.24 g/mol, = #]: 603 g/mol)
[752] [¥4d o 38] Inv-382] A

[753]
CH3
Cu powder ./‘H/ @
K,CO3

Na2304
nitrobenzene
Iny-38

[754] IC-13} 3-bromobiphenyl t 4l IC-9%}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine S A}-& 8= A& A 9| 8oL+
’F7) ol 13 T A g S ko] B4 832l Inv-38 (3.58 g, 52 %) &
QA

[755] GC-Mass (©] & 4]: 679.27 g/mol, = 7 A]: 679 g/mol)

[756]  [&73 o 39] Inv-399] 343

[757]
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N /
oW -
, Pd(OAc)
X O NaO(t-bu) N O
HN P(t-bu); H3C©, O
Toluene
Inv-39
[758] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t 2] IC-92}
2,4-di(biphenyl-3-y1)-6-(3-chlorophenyl)-1,3,5-triazines AF-& 8= 22 A 9| 8oL+
71 el 33 T G S T ste] H4 3=l Inv-39 (5.20 g, 68 %)E
i }Aﬂ_
[759] GC-Mass (0] & *]: 775.30 g/mol, = 7 #]: 775 g/mol)
[760]  [&73 < 40] Inv-409] 373

[761] g
N O ;
S Pd(OAc)z N
z NaO(t-bu) NS
H

P(t-bu)z N.__N
Toluene

[762]  IC-1 A IC-102 AF-&-3l+= A& A9 stare A7) §H4d o 33 A3 4L
T3 sto] &4 §5HE<l Inv-40 (3.90 g, 70 %)= A AT

[763] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)

[764] [34 < 41] Inv-419] A

[765]
& @
9

N N N._~
S Cu powder
K,CO;3
N~ Na,SO, O

nitrobenzene

Inv-41
[766] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T4l IC-103}
2-(4-bromophenyl)-4,6-diphenylpyrimidine& A}-& 8= 212 #| 2] &} a1 5= A7)



WO 2014/065498 PCT/KR2013/007669
ol 13 s d e Hg S Falsto] 54 392l Inv-41 (2.67 2,48 %)=
A AT

[767] GC-Mass (0] & A]: 664.26 g/mol, = 7 A]: 664 g/mol)
[768] [3A o 42] Inv-429] T4

[769] @/CI O
ol o *@ O,
N O Pd(OAc), ,
N NaO(t-bu) N
P(t-bu), '

H Toluene

=

Inv-42
[770] IC-1 THAL IC-11& A& 38k AL A 9 star= A7) A o 33 U5 34 S
Faslo] B4 315521 Inv-42 (3.74 g, 73 %)= A AT
[771] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[772] [3A o 43] Inv-439] T4

i P 5
od. ?} S

Cu powder QN\ O
K,CO, | O

Nast4 =
nitrobenzene
Inv-43

[774] IC-13} 3-bromobiphenyl t A1 IC-113}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine S A}-& 8= A& A 9| 8oL+
A7) §HAd o) 13} F U3 A S =) alo] B4 3F5HE-Ql Inv-43 (2.94 g, 52 %)=
QA

[775] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)

[776] [3A o 44] Inv-449] T4

[777]

O
/
z

IZ
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[778]

[779]
[780]
[781]

[782]

[783]
[784]
[785]

Nast4
nitrobenzene

N O Cu powder
N O K,CO,

Inv-44
IC-13} 3-bromobiphenyl 41 IC-113} 3,3'-(5-bromo-1,3-phenylene)dipyridine=
AR Sk A2 A9l skare= A7) Aol 13 L § RS 3 sko] E4
3}3HE Q1 Inv-44 (2.34 g, 51 %) 5 A}
GC-Mass (0] & A]: 664.26 g/mol, = 7 A]: 664 g/mol)

[3A] < 45] Inv-459] fs,;xq

%N:/ }
Cu powder O

N
H N32804 41\

N
nitrobenzene @N i
Inv-45

IC-13} 3-bromobiphenyl t A1 IC-113}
3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole & A}-& 3} 1<
Aol tal= 7] Aol 13} A g A S 8 sho] B4 5h3HE2l Inv-45 (2.81
g, 49 %) = A

GC-Mass (©] £ *]: 830.32 g/mol, = #]: 830 g/mol)

[3H73 <l 46] Inv-46] F73

_|_4

ﬂlO

/
e o
3
VT "N
Pd(OAc), |

N NaO(t-bu) NN
P(t-bu)s
Toluene

Inv-46
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[786]  IC-1 UIA IC-128 A& A& Al 9] 8lars A7) §h4d ol 33 5 Ug 34 &
T3 slo] &4 §3HE<Ql Inv-46 (4.05 g, 72 %)= A AT

[787] GC-Mass (©] & A]: 657.21 g/mol, =7 A]: 657 g/mol)

[788] [3A o 47] Inv-479] T4

be
o,

o~
@

Pd(OAc),

H NaO(t-bu) F3C
P(t-bu);
Toluene
Inv-47

[790] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine t 4] IC-12<}
2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine= A}-&3l 212 A 9] 3l a1+ 47|
g el 33} A S HA S sk B4 5}eHE <l Inv-47 (3.66 g, 65 %)=
QA

[791] GC-Mass (©] & A]: 657.21 g/mol, =7 A]: 657 g/mol)

[792]  [&73 < 48] Inv-489] 343

[793]
Br Q

e
ga

ZOO

e A
N O ‘
N O Cu powder N.
N K2CO;
H Nast4

nitrobenzene

Inv-48

[794]  IC-13} 3-bromobiphenyl t] 4l IC-122}
2-(3-bromophenyl)-4,6-diphenylpyrimidineS A}-& HE AL A Q5= 7]
g ol 13} st B4 S 3l 3te] 54 gHE < Inv-48 (2.64 g, 47 %) &
QA

[795] GC-Mass (0] & A]: 656.22 g/mol, = % A]: 656 g/mol)

[796]  [&73 o 49] Inv-499] 373

[797]
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e
e @@

Pd(OAc),

NaO(t-bu)
H P(t-bu),

Toluene

[798]  IC-1 TIA1 IC-13& AF8-3l= A& Al stare A7) §H4d ol 37 5 d st A4S
T3 sto] &4 §5HE<l Inv-49 (3.90 g, 70 %)= A AT}

[799] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)

[800] [ZA o 50] Inv-509] T4

o ’1

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

I

[802] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ﬂ]/\] IC-13%}
2,4-di(biphenyl-3-yl)-6-(3-chlorophenyl)-1,3,5-triazine < AF-&3}+= 513 A £ 8} 31+=
A7) A ol 33} F A g HAF S Falske] B4 Sl Inv-50 (5.00 g, 73 %)=
DAL

[803] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)

[804] [/ 51] Inv-519] 373

[805]
\ 3
HN- Q
e

P(t-bu);
Toluene

[806] IC-1 ThA IC-143 A3 AL A9 star A7) A o 33 Tl S
8l alo] B4 3350l Inv-51 (3.85 g, 69 %)= A ATk
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[807] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[808] [3A o 52] Inv-529] 34

[809] Nz? O Q
o G0 P
o

Cu powder
~ “2Rs
N\ Nast4
nitrobenzene
Inv-52
[810] IC-13} 3-bromobiphenyl t 4l IC-15%}F
2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine = /\} HE 218 A Q) sFal+= A7)
gl 13} A e dAS 388k 4 59 <l Inv-52 (2.90 g, 52 %) &
DA
[811] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[812] [ o 53] Inv-532] A4

@9

Pd(OAc), o
NaO(t-bu)
P(t-bu)s

Toluene

Inv-53
[814]  IC-1 A IC-155 AM-&-3l= AS A9 stare A7) §H4d o 33 53 4L
Faslo] 4 3} g-E-2l Inv-53 (3.85 g, 69 %)= A AL
[815] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[816]  [3A o 54] Inv-54¢] T4

[817] O

Cu powder

N K,CO;
N N32504

nitrobenzene

Inv-54
[818] IC-13} 3-bromobiphenyl 4! IC-15%} 2-(4-bromophenyl)-5-phenylpyrimidine
Ab&8ke A3 A 9l ekale 7] A ol 19} 5L 8k g & el sfo] %
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3} HE-©1 Tnv-54 (2.66 g, 54 %)= 2}
[819] GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)
[820] [34 o 55] Inv-552] A4
[821]

G
QOQ @?} ”‘ég

Pd(OAc), N
N NaO(t-bu)
T RE 0
Toluene

Inv-55
[822] IC-1 A IC-162 AF-&-31+= AL A9 slart= A7) $hAd o)) 33 F A3 A4S
3 slo] 4 313521 Inv-55 (3.48 g, 68 %)= A AT
[823] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[824] [A ¢ 56] Inv-562] ¥4

[825] O Y

O~ OO
O Cqugv(;der g N N
= Rase

Na2304
nitrobenzene

()
&)
Az O

Inv-56
[826] IC-13} 3-bromobiphenyl 2 IC-162} 2-(4-bromophenyl)pyrimidines A}-8-3}+=
g AlQlatare A7) el 13} s d e #4 & asto] 4 &3HE<l Inv-56
(1.99 g, 49 %)=& At}
[827] GC-Mass (©] £ *]: 588.23 g/mol, =7 *]: 588 g/mol)
[828] [/ 571 Inv-579] 373

[829] ; )
Cl
C N=

©/CF3
\ Q O Pd(OAc), -

NaO(t-bu)
P(t-bu);
Toluene

=z
ZI

P
©/L\
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[830]  IC-1 A IC-17& AM&3l= AS A Lstare 7] o 39 5dg 34 S
3l alo] 22 34350l Inv-57 (4.00 g, 71 %)= 2 ATk
[831] GC-Mass (©] & A]: 657.21 g/mol, =7 A]: 657 g/mol)
[832] [3A < 58] Inv-58<2] ¥4
[833]
Br
N=
N
CF, Q \N Y,
Q Y,
N N -~
\ O Cu powder
TS
Na2804
nitrobenzene
[834] IC-13} 3-bromobiphenyl t A1 IC-173}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine S A}-& 8= A& A 9| 8oL+
A7) Aol 13} s A g A8 S Falste] B4 SRl Inv-58 (2.89 g, 46 %)=
DA
[835] GC-Mass (©] & *]: 733.25 g/mol, = % #]: 733 g/mol)
[836] [3A < 59] Inv-599] FA
[837]
Cl
N=
o q
oS N
gl "
N PdOAC), O
NaO(t-bu)
O P(t-bu),
Toluene
[838]  IC-1 €140 IC-18 Abg-8hi= 212 A9 shaiz 7] 4ol 33} B A F 34
e)slo] B4 ghgha <l Inv-59 (3.49 g, 69 %)E DAt
[839] GC-Mass (0] & *]: 754.28 g/mol, = A]: 754 g/mol)
[840] [34d <]l 60] Inv-60] ¥4

[841]
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Cu powder N N
K;CO; ﬁ,/ b
NaZSO4 N =N

nitrobenzene
Inv-60
[842] IC-13} 3-bromobiphenyl t 4! IC-183}
3—br0m0—9—(4,6—diphenyl—1,3,5—triazin—2—yl)—9H—Carbazole% ALES= A S
A &) tare g7 Aol 139 5L A S Gl 5ko] 54 832l Inv-60 (2.49
g, 44 %)E AT
[843] GC-Mass (0] & *]: 843.31 g/mol, = #]: 843 g/mol)
[844] [$A ¢l 61] Inv-619] A4
[845]

_|_4

ﬂlO

Cu powder
Nast4
nitrobenzene O
Inv-61

[846] IC-1%} 3-bromobiphenyl t 41 IC-199} iodobenzene s A8} A& A 9| 8oL+
A7 Aol 13 A g A S Falske] 54 51l Inv-61 (1.62 g, 48 %) &
QA

[847] GC-Mass (0] & *]: 678.25 g/mol, = % #]: 678 g/mol)

[848]  [&X ol 62] Inv-62¢] 4

[849]

Cu powder /iN
3

[850] IC-1¥} 3-bromobiphenyl t 4! IC-199} 1-bromo-3,5-diphenylbenzeneS AF-&-3)
A Ao ekale 7] g ol 13 A5k 383 g 8to] 14 319k <l Inv-62
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(1.94 g, 47 %) & A th.

[851] GC-Mass (©] £ *]: 830.32 g/mol, = #]: 830 g/mol)
[852] [3A o 63] Inv-639] A4

[853] E/P/CI

SIS

Pd(OAc),
NaO(t-bu)

O P(t-bu),
Toluene
[854]  IC-1 A IC-208 AF-&-31= AL A9 lar A7) 4o 33 5 U3 34 S
3l alo] 22 3}3HE-0l Inv-63 (3.79 g, 68 %)= 2 A T).
[855] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[856] [3H4 ¢l 64] Inv-642] A
[857] ci

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

[858]  IC-1 Al IC-21& AF&-3= A& Al 9fslale 7]

Festo] 34 3F3HE<2l Inv-64 (4.18 g, 75 %) .
[859] GC-Mass (©] E4]: 665.26 g/mol, = 7 A]: 665.26 g/mol)
(860]  [&A o 65] Inv-65¢] T4

N—

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

Inv-65
[862] IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine T4l IC-213}
2,4-di(biphenyl-3-y1)-6-(3-chlorophenyl)-1,3,5-triazines AF-& 8= 22 A 9| 8oL+
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A7) A ol 33} FA g AAF S Falske] A Sl Inv-65 (5.07 g, 74 %)=
ARt

[863] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)
[864] [ o 66] Inv-662] A

[865]
>: N= P
~ N
N— N
\

Q@_,.( N
/ N N
Pd(OAc), O N

NaO(t-bu)

P(t-bu); O

Toluene
Inv-66

[866]  IC-1 Al IC-225 AL&-&F= AL A 9 stare A7 §4 o 33 5 U3 44 S
T8 slo] H-24 & 3HE-2l Inv-66 (4.01 g, 72 %)E AT}

[867] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)

[868]  [&Al o 67] Inv-672] &4

[869] O { } i
Cu powder
N82804

nitrobenzene

Inv-67

[870] IC-13} 3-bromobiphenyl t A1 IC-223}
2-(3-bromophenyl)-4,6-diphenylpyrimidine< A}-8- HE AL A9 gtare g7
Aol 19 5 e g S el slo] 54 g3E<2l Inv-67 (2.84 g, 51 %)E
DAL

[871] GC-Mass (0] & A]: 664.26 g/mol, = 7 A]: 664 g/mol)

[872]  [&/3 4 68] Inv-689] 373

[873]
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Pd(OAc),
NaO(t-bu)
P(t-bu),
Toluene

Inv-68
[874]  IC-1 A IC-238 AF-&-31= AL A 9] lat A7) §4 o 33 5 U3 34 S
Fe3to] B4 81352l Inv-68 (3.74 g, 73 %)= A A
[875] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[876] [A ¢l 69] Inv-699] &4
[877]

Br

Cu powder ‘f
K,COs

Nast4
nitrobenzene

Inv 69

[878] IC-13} 3-bromobiphenyl t] A1 IC-23 3}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine S A}-& 8= A& A 9| 8oL+
A7 Aol 13 A g A S Falske] 14 51l Inv-69 (271 g, 48 %) &
QA

[879] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)

[880]  [§43 < 70] Inv-709] A

[881] ~

O \LIQ N Br _/ @
Q O Cu powder > O N N
O NesSO O | Q O

nitrobenzene
Inv-70

[882] IC-1¥} 3-bromobiphenyl t 4l IC-249} 2-(4-bromophenyl)pyridine s AF-8-3)
AL A9l etare 7] fAd ol 13 A3 A4S Falaho] B4 532l Inv-70
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(207 g, 51 %)g 1:}}\14‘
[883] GC-Mass (0] & *]: 587.24 g/mol, = A]: 587 g/mol)
[884] [ o 71] Inv-71¢] A

[885]
——
@

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene Inv-71

[886]  IC-1 Al IC-245 AF-8-3}= A2 Al 9] slat= 37] 4 o 33 5 A3 A4S
Fe3to] B4 81352l Inv-71 (4.00 g, 78 %)= A At

[887] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)

[888] 6‘,}** o 72] Inv-722] A4

@@Q

Cu powder
HN K,CO;3
Nast4

nitrobenzene

Inv-72
[890] IC—IJJ- 3-bromobiphenyl 2 IC-259} iodobenzene S A}F-&38F= A& A 9] 8oL+
A7) Aol 13} s A g AZ S Falske] 4 el Inv-72 (1.83 g, 53 %)=
QA
[891] GC-Mass (©] £ *]: 589.23 g/mol, =g *]: 589 g/mol)
[892] 6‘,}** o 73] Inv-739] §4

@ &Q@

HN Cu powder
K,CO4
N Na,S0,
nitrobenzene

Inv 73
[894] IC-1¥} 3-bromobiphenyl t 4l IC-259} 1-bromo-3,5-diphenylbenzene& AF-& 3}
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A& AL eFare 7] Aol 13 s dsk B8-S G sto] 54 8k3HE<l Inv-73
(2.25 g, 52 %) & Atk

[895] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[896] b‘,}ﬂ | 74] Inv-742] A

[897] O

Cu powder Q
HN K,CO; g\

N
Na,SO
N mtrobzenz‘:ane N
Inv-74
[898] IC-1 A IC-258 AF-&3l+= A& A Qslare 7] FA4d e 139 s dd 44 &

3 slo] B4 313521 Inv-74 (1.91 g, 49 %)= A AT}

[899] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[900]

[901] [3A o 75] Inv-759] A

[902]

N
=N
Cu powder >_Q N
HN Q K,COs
N Nast4
O nitrobenzene
X Inv-75

[903] IC-1%} 3-bromobiphenyl t 4 IC-26 3} iodobenzene s A}F-&38F+= A& A 9| 8oL+
B71 G el 139 L4 G S Fste] H4 BghE <l Inv-75 (1.55 2,45 %) &
QA

[904] GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)

[905]1  [&43 < 76] Inv-769] A

[906]

Cu powder
K,CO,
Na,SO,
nitrobenzene

[907] IC-13} 3-bromobiphenyl t Al IC-263} 4-(4-bromophenyl)pyridine<r A}-8-3}=
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A A9 stare A7) el 13 A g HA S Faske] 54 8182 Inv-76
(1.83 g, 47 %) & Atk

[908] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)

[909] [3A o 77] Inv-779] A4

[910] p
+ O

|—< :} N N O
—_—
O Cu powder O N
K2C03 N

N32304 =

nitrobenzene

Inv-77
[911] IC-13} 3-bromobiphenyl t 4 IC-273} iodobenzene s AF-&38F= A& A 9| 8oL+
A7) A 13} U e RS Tt H4 &9E< Inv-77 (1.48 g, 43 %)
QA
[912] GC-Mass (©] £ *]: 589.23 g/mol, =g *]: 589 g/mol)
[913]  [&X ol 78] Inv-78<] &4
[914]

Cu powder b\N
K;CO4 —
NH Na,S0;,
nitrobenzene
Inv-78 O

[915]  IC-1 t)A IC-27& AF-&3l= AL A9 start= A7) sk o) 13 53 A4S
T slo] &4 8}5HE<l Inv-78 (1.87 g, 48 %)= A AT}

[916] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)

[917] (A ¢ 79] Inv-799] &4

[918]
@%”ﬁ
L SR
N~¢ , » N
Cu powder -
O

%&%

nitrobenzene

[919] IC-13} 3-bromobiphenyl tl] Al IC-273} 4-bromobiphenyls AF-&38= Z&
A2 3fale 7] A o 13 &L Sk g S 8l slo] HA 843HE <l Inv-79 (1.75



88

WO 2014/065498 PCT/KR2013/007669

[920]
[921]
[922]

[923]

[924]
[925]
[926]

[927]

[928]
[929]
[930]

[931]

g, 45 %) = = }Aq
GC-Mass (] 23] 665.26 g/mol, =74 2]: 665.26 g/mol)
[34 < 80] Inv-80¢] 3+A

"\. ¥
@ p " O )
N
Cu powder N
K,CO; Q
Na, S0, O
nitrobenzene

Inv-80

IC-17} 3-bromobiphenyl H 4] IC-277} 1-bromo-3,5-diphenylbenzene-& A8 3} +=
A AL etare A7) Aol 13 T U -2 F st &4 &3HE<l Inv-80
(2.12 2,49 %)& A}

GC-Mass (0] & *]: 741.29 g/mol, 5 % #]: 741 g/mol)

[ZA ol 81] Inv-819] FA

()

Cu powder b\
@

Na2504
nitrobenzene

Inv-81
IC-1%} 3-bromobiphenyl 4 IC-28 ¥} iodobenzene s A8} A& A 9| 8oL+
71 Aol 13 L3¢ A4S ) dto] B4 843l Inv-81 (1.79 g, 52 %) &
QA
GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)
[3A o 82] Inv-829] T4

\
v CJ
- ).
Cu powder N .
K,CO; Q
Na,S0,
nitrobenzene

Inv-82
IC-13} 3-bromobiphenyl t 4! IC-28 7} 1-bromo-3,5-diphenylbenzenes A}-8-3}+=
A A9 staie A7) ol 13 A g S Fallste] 54 5432l Inv-82
(1.99 g, 46 %)= A AT}
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[932] GC-Mass (0] & *]: 740.29 g/mol, 7 A]: 740 g/mol)
[933] [3H4 o 83] Inv-832] A4

00 oo
\N

Cu powder O
O
Nast4 N
' nitrobenzene S O

Inv-83

[935] IC-13} 3-bromobiphenyl 4l IC-14%}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine S A}-& 8= A& A 9| 8oL+
A7) Aol 13} s A g AZ S Falske] B4 8l Inv-83 (3.54 g, 57 %)=
DAL

[936] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)

[937]  [&X ol 84] Inv-84<] 34

[938]

O Cu powder
K,CO5
HN Na,SO,

nitrobenzene

Inv-84

[939] IC-13} 3-bromobiphenyl 41 IC-202} 2,2'-(5-bromo-1,3-phenylene)dipyridine=
ALEEE AL A Q) sharE A §4 o 13 T A 3 A S 528 5 o] 2]
3}gHE-91 Inv-84 (2.61 g, 53 %)= AUt}

[940] GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)

[941]  [#3 < 85] Inv-859] $H/d

[942] @\(\N P Qﬂg/@

NaH, DMF

T
=
s
=
VY
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[943] A 75 3ol A 1C-29a (2.23 g, 10.0 mmol), 2-chloro-4,6-diphenyl-1,3,5-triazine
(3.21 g, 12.0 mmol), NaH (0.29 g, 12.0 mmol) % DMF(30 ml)E <333l Ao A

3AIZE ot ks WESo] A § 5& Wil A $3HEE filterdt 5,
A ARvIEOY 92 A A sle] 52 8}3F21 Inv-85 (3.77 g, yield : 83%)&
ooy}
AN .

[944] GC-Mass (0] & *]: 454.55 g/mol, 5 7 A : 454 g/mol)
[945] [3HA o] 86] Inv-869] T4

[946] (/P Q/ >/©

o,
NaH, DMF C O O .

[947] A A 71§ 8}l A 1C-29a (2.23 g, 10.0 mmol),
2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine (4.66 g, 12.0 mmol), NaH (0.29 g, 12.0
mmol) % DMF(30 ml)E &§H8haL 2ol A 31X F et nlnkst Qi) whg-o]
THY T &8 93 3 A S3FES filterst $-, AY AR v EIH I 2 A A 51
2] 81352 Inv-86 (3.45 g, yield : 65%)< A AT

[948] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

[949] [¥H7d ol 87] Inv-87<] &4

[950] p
©—<\N N

H N— N /N
i bf‘ ; "
r
S N
S ()
NaH, DMF \
Inv-87

[951] A A 71§ 8}l A 1C-29a (2.23 g, 10.0 mmol),
2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine (4.66 g, 12.0 mmol), NaH (0.29 g, 12.0
mmol) & DMF(30 mlE £33} aL A2-ol| A 34 1F & oF I NkEEG o HE-8-0)

THY T &8 93 3 A S3FES filterst $-, AY AR v EIH I 2 A A 51
5.2 8} g2 Inv-87 (3.77 g, yield : 71%)2 Lt

[952] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

[953]1  [&73 <l 88] Inv-88<] ¥4

[954]
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27
=

£
~ 0 @b o p

NaH, DMF Inv-88

[955] IC-29a t Al IC-29b (2.23 g, 10.0 mmol)E AF-&-3}= 1S Al 9] 3o 344 o
873} & U Sk #2330 Inv-88 (3.45 g, yield : 65%)= LT

[956] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

[957] [¥H4d <]l 89] Inv-899] ¥4

[958]

voe
e

N

oy

NaH, DMF f Inv-89

[959]  IC-29a 4! IC-30 (2.23 g, 10.0 mmol)Z AF-&-3}+= AL A ¢ 5}
A3 B S 580510 Inv-89 (3.33 g, yield : 63%)< °é AT

[960] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

(9611  [3A o 90] Inv-90¢] A

[962] p
S
HN
y @N\
\ O h\f
NaH, DMF Inv-90

[963]  IC-29a 4! IC-31a (2.23 g, 10.0 mmol)Z A}-&-3}+= AL A 9] 8} ar+= §H4 o
873} U3 A S =23 3}o] Inv-90 (3.18 g, yield : 60%)2 23t
[964] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

31+ 3hA] o 873
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[965] [ < 91] Inv-919] A
[966]
9 s
\ N
Hy b Rav p
NaH, DMF b Inv-91
[967]  IC-29a T4 IC-31b (2.23 g, 10.0 mmol)Z A}-&-8}3= AL A 9] 8} 3= &4 o)
871} & U S AL 8510 Inv-91 (3.28 g, yield : 62%)S DT
[968] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)
[969]  [EA o 92] Inv-929] T4
[970]
O
\ O =
Cl
NaH, DMF Inv-92
[971] IC-29a Al IC-32 (2.23 g, 10.0 mmol)S AFE-3F= S A 9] 5Fat+= 344 o 859
A3 B34S 423 }o] Inv-92 (3.50 g, yield : 77%)= EMB}
[972] GC-Mass (0] & *]: 454.55 g/mol, 5 7 A : 454 g/mol)
[973] [¥H4 <)l 93] Inv-939] ¥4
[974] 0
B
ﬁ@ .%{Q 4 N}% r
HN e
= Cu powder
K,CO,4
Na,SO, Inv-93
nitrobenzene
[975] IC-12} 3-bromobiphenyl 4! IC-33%} 1-bromo-4-phenylisoquinoline<- A}-& &}
A A9 etaie g o 13 s A g A S 8 sto] H4 3}ehE<l Inv-93(3.26
g, T 58%)8 AU
[976] GC-Mass (0] & *]: 436.19 g/mol, 7 A]: 436 g/mol)
[977] [3H4 <l 94] Inv-949] FHA

[978]
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9 S SEve & Oy
3 Y
T ™ g O

K,CO,4 >
Na2804

nitrobenzene O Inv-94
[979] IC-12} 3-bromobiphenyl T2 IC-34%} 4-bromo-2,6-diphenylpyridines A}-& &}
AS ALl ekt G4 o 13 L& A2 Faste] 14 319k= 2 Inv-94(3.11
g, TF 63%)= AUt
[980] GC-Mass (0] & *]: 586.24 g/mol, = #]: 586 g/mol)
[981]  [&7 < 951 Inv-95 o §A
[982]

<
7
&

ZI

S
\ O NaH, DMF
Inv-95

[983]  IC-29a th4) IC-35 (2.23 g, 10.0 mmol)S AF-&-3= A8 A 2] 8}t g4 o 879
AT A S ) alo] 4 8FgHE-Ql Inv-95 (3.40 g, yield : 64%)E LT

[984] GC-Mass (©] & A]: 530.64 g/mol, = 7 #]: 530 g/mol)

[985]  [&A o 96] Inv-969] &4

[986]

Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene

[987] A2 75 3}l A 1C-36 (3 g, 14.48 mmol),
2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (5.97 g, 17.37 mmol), Pd(OAc), (0.16
g, 5 mol%), NaO(t-bu) (2.78 g, 28.95 mmol), P(t-bu); (0.29 g, 1.45 mmol) 2 Toluene
(100 ml)& €3F3}31 110°Co A 12A] 7F & 9F nlwks} Sl vy,

[988]  Wh3o] TAH 5 olHolAH o] E R FE3 Ui MeSO.% G2 Al A 8L,

=
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el A 20l E 218 9] (Hexane:EA = 2:1 (v/iv))= A A 8] Inv-96 (5.59 g, & 75
%)= AU

[989] GC-Mass (©] & *]: 514.18 g/mol, = #]: 514 g/mol)

[990] [ZA o 97] Inv-979] T4

[991] ; ;
Cl
>: N=

N
/7
L) "
Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene Inv-97

[992]  IC-36 W4 IC-373 AR&3h= 2l Al 9| slal= A7) 94 ofl 963 5 3k 4 &
Faslo] B4 315521 Inv-97 (5.29 g, 71 %)= A AT

[993] GC-Mass (©] & *]: 514.18 g/mol, = #]: 514 g/mol)

[994]  [3A o 98] Inv-98¢] A

[995] p
b St
0 — ; N

L (0
Pd(OAc), =N

NaOQ(t-bu)
P(t-bu);
Toluene

Inv-98
[996]  IC-36 WA IC-382 AF-&3+= A8 A9 8tar= A7) Al o 963} 52U 3 914
el alo] B4 3} gHE-0l Inv-98(5.44 g, 73 %)E L3t
[997] GC-Mass (©] & *]: 514.18 g/mol, = #]: 514 g/mol)
[998]  [3A o 99] Inv-99¢] A
[999]

o
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NH
O O Pd(OAc),

NaO(t-bu)

P(t-bu)s d
Toluene

[1000]  IC-36 2] IC-392 A}-&-3}= A& A9 3at= 7] 34 ol 963 & U3 4 -&
Faslo] B4 3}3HE-2) Inv-99(4.62 g, 69 %)S A3tk

[1001]  GC-Mass (©]&%]: 556.21 g/mol, = *]: 556 g/mol)

[1002]  [&A o) 100] Inv-1002] T4

[1003] p

Si =
O ’ O Pd(OAc),
NaO(t-bu)
P(t-bu),
Toluene

Inv-100
[1004]  IC-36 tHAl IC-40= ARS8z 212 Al 9] 8kal= A7) 944 ol 963 A 3 4=
T sto] &4 §3HE <l Inv-100 (3.66 g, 67 %)= A AT
[1005] GC-Mass (©]&=%]: 680.24 g/mol, =7 *]: 680 g/mol)
[1006] [ 101] Inv-1019] A

[1007] \; >
Cl
N=

Pd(OAc),
NaO(t-bu)

P(t-bu);
Toluene
Inv-101
[1008] IC-36 Al IC-415 AL-&38l= A S A9 slare= 7] &4d ol 963 5Lk A&

= i
3l alo] 22 34320l Inv-101(4.87 g, 76 %)= A AT
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[1009] GC-Mass (©]&%]: 578.10 g/mol, = X]: 578 g/mol)
[1010] [34d 9 102] Inv-1029] 34

[1011]
cl
>: N=
HN O Pd(OAc), B

NaO(t-bu)
P(t-bu),
Toluene

[1012]  IC-36 A IC-422 AH-&-31= 218 A| 9 shats= 47] 4 ol 963 & U 3k 3442
3l alo] 22 3FgHE-0l Inv-102(4.75 g, 74 %)Z A AT

[1013]  GC-Mass (©]&%]: 578.10 g/mol, = *]: 578 g/mol)

[1014]  [E4 o) 103] Inv-1039] A

[1015]
Cl :
>: N=
H
Se N

\ O . NN
Q Pd(OAc),
NaO(t-bu)
P(t-bu);
Toluene
Inv-103

[1016]  IC-36 2] IC-432 A}-&-3)= A1 A9 3at= 23 7] 4 ol 963 & U3 -4 &
3l alo] 22 3}3HE-<l Inv-103 (4.68 g, 73 %) 2 A AT
[1017]  GC-Mass (©]&X%]: 578.10 g/mol, = X]: 578 g/mol)

[1018] [3HA 9 104] Inv-1049] A

[1019]
N\\ ! H Cu powder N” l\\‘

KoCO5

Sy
Na2804
nitrobenzene

&

s

2
9
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[1020] A4 7]+ 3foll A IC-1 (10g, 35.44 mmol), 2-chloro-4-phenylquinazoline (10.2 g,
42.53 mmol), Cu powder (0.22 g, 3.544 mmol), K,CO; (9.8 g, 70.88mmol), Na,SO,
(10 g, 70.88 mmol), nitrobenzene (350ml)E & 3}+3}3L 190°Cel A 124 7k &<t

ETAZ]a<i s aw

[1021]  9F§ 54 3~ nitrobenzenes A| A s}l WEH A Z Z o] = f-7]|5S H-g] 8)¢]
MgSO, & A&3te] &5 A7 8l vt &o] Al E F7]5oA &ul& A7 g 5
Ael A2 v E 28 Y] (Hexane:MC = 3:1 (v/v))= A A 8} Inv-104 (8.6 g, 5~
50%)<= A At

[1022]  GC-Mass (©]&=%]: 486.18 g/mol, =7 X]: 486 g/mol)

[1023] [ < 105] Inv-1059] A

[1024]

DO i
N N Cu powder O O
= H K;CO3 O
Naz'SO4
nitrobenzene O

Inv-105
[1025]  2-chloro-4-phenylquinazoline th 4!
2-chloro-4-(4-(naphthalen-1-yl)phenyl)quinazoline & A}-8-F 51-& #| 2] 3} 31+ /7]
G ol 1049} E A g G2 = a ko] Inv-1052 AU
[1026]  GC-Mass (©]&X4]: 612.23 g/mol, = *]: 612 g/mol)
[1027]  [&4 4l 106] Inv-1062] T4
[1028]

@N Cu powder
Nast4
nitrobenzene Inv-106

[1029]  IC-1 HIA IC25 A3 AL A9 dlati= 7] &4 o) 1049 5Dk 4 <
30510 Inv-106S A AT

[1030] GC-Mass (©]&%]: 486.18 g/mol, = 7 X]: 486 g/mol)

[1031] [E4 4 107] Inv-1072] T4
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[1032]

N
N O >/\N
N Cu powder N°
H K,CO; O
Na,SO,
nitrobenzene
Inv-107

[1033]  IC-1 A IC-4E AHESE 21 Al 9] sfal= 471 s ol 1049 5L @ =
& 3o] Inv-1075 Lt

[1034]  GC-Mass (©]&=%]: 486.18 g/mol, =7 X]: 486 g/mol)

[1035] [3A o 108] Inv-108%] A

[1036]

Cu powder
K,CO4
Nast4
nitrobenzene

Inv-108
[1037]  IC-1 THA IC-32 AF-&3k A2 A Q) slar e A7) §H4d ol 1049} 5 L sk A&
T8 3}o] Inv-1082 At}

[1038] GC-Mass (©]&%]: 486.18 g/mol, =7 X]: 486 g/mol)
[1039] [&X 4 109] &FE 19 F4
[1040]  <¥HA] 1> 2,5-Diphenylpyridine (L1)2] $+4]
[1041] m
e
?r ?\(OH}?_ Pd{PPHa)s :[
-0 = O z
N»T'f' s reflux in toluenefwater N. =
Br g

J

e,

2.5-Diphenylpyridine
L1
[1042] A4 7]+ 3ol A 23.70 g (0.1 mol)2] 2,5-dibromopyridine, 30.48 g (0.25 mol)2]
phenylboronic acid, 41.46 g (0.3 mol)2] = K,CO;%} 800 ml/300 m12] toluene/H,
0= Y a1 wHkE}SI T} 40°Col A 5.78 g (5 mol%)<] Pd(PPh,),= % 31 80°C ol A
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[1043]
[1044]

[1045]

[1046]
[1047]

[1048]

[1049]
[1050]

[1051]

PCT/KR2013/007669

2 FE3 MgSO. =

1241 2F Bk It g A F QA 2o =
Wi e aoich e §7)59] 4uE AAS S AR AR EaY 9 E
o]-&38}o] 2,5-Diphenylpyridine (L1) 19.20 g (yield: 83 %)= At}

<27 2> 2.5-Diphenylpyridinato iridium dimer (D1)9] 1A

L . !
el Wy
, & #
Cle 0+ m @

;[ reflux in 2-methoxyethanoliwaler g

.. Cl

/J i e %
= o TN
g 1 )

N o

2 %

Li

A2 7)5 3Fell A 5.0 g (13.8 mmol) 2] IrCly-xH,02} 7] L1(9.6 g, 41.4 mmol)<
120 m19] 2-methoxyethanol 2} 40 ml] & & 3-&uljof] Yo 20 A] 7k &<t
FFAATG S EFES AL 25 WA F AAdE A AES o el a
OFM E 7} o &HE- 1:1 V)& 9] &v| 2 A &S A3kl D1(9.31 g, 78 98 %)<
o Oﬁj_

= AA .

<57 3> fu) w9l GFol &4 FkAl anyel A

H
. ; - ]
oy, SMe > i

7] D1(8.0 g, 5.81 mmol)¥} AgPF, (3.67 g, 14.53 mmol)= W E gl & 2 dlo] =
300 m19} W B2 100 m19] =3F-&ujjol] Wol51 A4 7] 78kl A 6A| s <k

A Lo A kA Itk - 8-S Aglo| EE EakA] A AgClE Al 7] 8FaL
o] NS 7}ok FFaFo] 90 % AL LU 2 A A8 e FILE oﬂaoﬂgﬂeg}

s,

SNAEE Yoo A s FAHA S3HE 11 (8.62 g, 78 86 %)=
<t/ 4> s}t 19 34

_l

&) C O]
*}'3: e S,
N y
S (] f[‘*
= e PFg . N S eMNeg o~
o reflux in EIOKH o )
% \?Me P A
J], s ) g
b -2 N\'Lv N%«f’ %
1 Lt compound 1

71 FZHA kg 11 (8.62 g, 10.0 mmol)$} L1 (6.94 g, 30 mmol)S- 300 ml12]
ol &-g-of] o] 20A] 3T FF AL th 7] Skoll A SHFAIZATE whEo] TAE $-
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o psto] Aol A A =S Ad AnntEIY I 2 GAgte] 54 g1l
compound 1 (8.12 g, & 92 %)= LA}

[1052] GC-Mass (©]&%]: 883.07 g/mol, =7 X]: 883 g/mol)
[1053]  [¥A < 110] FE 99 &4
[1054]  <5tAl 1> 2-phenylpyridine (1.2)2] $HA]
[1055] S
PAPPh
N t ¥ BiGH)z '“1(2002)4 Nf )
\T/ { reflux in toluene/water P
L2

[1056]  2.5-dibromopyridine t) 4! 2-bromopyridines- AF-&8F 318 A 9] 8laL 7] 3+ o
1099] <A 1>3 Fd gk IS o] &3] L2 (13.2 g, 78 85 %)E LA

[1057]  <%tAl 2> 2- phenylpyridinato iridium dimer (D2)2] $HA]

[1058]

IClyaxHG * refiux in 2-methoxyethancliwater

[1059] L1 thal 7] L2 A8k 312 A9 3aL A 7] 314 ol 1099] <A 2>9}
AT IS o] 8-510] D2 (7.59 g, 8 92 %)= AUt

[1060] <¥A 3> & w9 ol 4 A 12)9] A

[1061]

O ® 4

N Nz

s ST~ R B N .
O T T "
r&\Ta» of }y\g | MeOHICH,Cly -
%,J 2 Ry % R \ X

[1062] Dl
:

o
i)
o
S
ol
ol
£
>, ol
L
—_>i"/
oy
o
i
-
o)
[\
oo
02
5
o
oo
[9)]
R
i
ne
3@
=

[1063] <57l 4> sl3tE 99] 314
[1064]

2 L1 compound 9
[1065] 11 H1Al 7] 128 AF&SE 218 A 9] 8)al 7] §HAd o] 1099] <] 4> 9} & A 9
WS o] &8lo] &4 §}3HE<1 compound 9 (6.07 g, 75 83 %)E AT}
[1066]  GC-Mass (©] & %]: 730.88 g/mol, <% *]:731 g/mol)

1
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[1067] [+ 4] 111] 3 FE 1499 A =
[1068] <%A 1> 2-biphenyl-3-yl-pyridine (L3)<] 3HA]

.
[1069] BIOH): — p
‘//,.,\\\ e
E } e KpCOs
» (N
N

+

Y N reflux in toluenefwater

Br ) L.
-

5

-\V/;e

0

L3
[1070]  phenylboronic acid 4] 3-biphenylboronic acidE A}-&¢F 212 A 9] 3} a1 47|
g ol 1109 <A 153 s A gk S o] 831 L3 (20.59 g, -7+ 89 %)=
DAL
[1071]  <¥tA] 2> sh9b= 1499 §HA]
[1072] -

Irfacac)y “*

)

reflux in glycerol

compound (49

[1073] A4 715 3l A 5.0 g (10.0 mmol) 2] Ir(acac); 2} 7] L3 (6.94 g, 30.0 mmol)=
glycerol 30 m19l] ¥ 31 24 A] 7+ 59t S-FA| v}, Hkg-0] F4H $ o] 15}
DA A AEE A AR vtEIY T 2 GA 8to] H2] 88421 compound 149
(2.47 g, 5 28 %)= A AL

[1074]  GC-Mass (©]&%]: 883.07 g/mol, = *]: 883 g/mol)
[1075]  [@7d < 112] 3HHE 1649 A
[1076] <Al 1> 2-phenvlguinoline (1.4)2] $HAl
[1077]
B(OH), Pd(PPh3)4
SN K2CO03
Nt .
= reflux in toluene/water
Br

2-phenylquinoline
L4

[1078] A4 7] dloll 4] 20.8 g (0.1 mol)2] 2-bromoquinoline, 14.63 g (0.12 mol)<]
phenylboronic acid, 41.46 g (0.3 mol)2] = K,CO;%} 800 ml/300 m12] toluene/H,
0E a1 Wy T), 40°Coll A 5.78 g (5 mol%)2] Pd(PPh,), S g 3L 80°C ol A]
124 3F g9t agka} vk, wkg- $4 5 W " A F R efo] =2 &35kl MgSO,E
Ha Atk HE 77159 &l E AT F- ARl A2 E a9 E
o] -3} 4] 2-phenylquinoline (L4) 16.40 g (yield: 80 %)< & AT}

[1079]  <%tA] 2> 2-phenylquinolinato iridium dimer (D4)2] $14
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[1080]

[1081]

[1082]
[1083]

[1084]

[1085
[1086
[1087
[1088

—_— e e

[1089]

[1090]

\'

IrCl; xH,O0 + | =N :
reflux in 2-methoxyethanol/water

L4
A A 7] 8Fell A 5.0 g (13.8 mmol) 2] IrCly-xH,09) 7] L4 (8.49 g, 41.4
mmol)< 120 ml2] 2-methoxyethanol ¥} 40 m12] & Z3+-&-ujof] Yo 20 A] 7} &<t
SERAIATH 23 ES A 274 285 Y & A E A= o st
ol M| E} ol 'h2- 1:1 1] &-9] v = WA= AASH] D4 (8.49 g, 78 95 %)=
QA
<t 7 3> slgh 1642] 34

D4

2,4-pentanedione
Nach3

s
reflux in 2-ethoxyethanol/water

D4 compound 164
}7] D4(5.01 g, 5.81 mmol)¥} 2,4-pentanedione (1.74 g, 17.4 mmol ), 5= Na,CO;
(4.82 g, 34.86 mol)> 120 ml 2] 2-ethoxyethanol®l 2 o] +FA] A}, WFS-E 355
NeA LEz e A AAES o wsl i, AY s ey
g, A A A s}o] &4 521 compound 164 (2.64 g, =5 92 %) 2 A AL}
GC-Mass (0] & *]: 496.09 g/mol, 7 A]: 496 g/mol)

(A4 1WA 103]

7d el 1 W #] 103014 733k 3Fgt= Inv-1 WA Inv-103 2 3 ol 1099
)
el

H
compound 12 B4 o2 Az WhH o 2 5155 53 A S 3 5 o)) 2]
A o] whe} =2 §-7] A A G AR A 23
™ A, ITO (Indium tin oxide) 7} 1500 AF71 2 vtut )| F-¢] 7| #S SHSF2

Zw ik A AT SR/ Al A o] Fubd o)A R 4FE ofx
9 A2 259 Ml A S koL A2A]Z] - UV OZONE A4 7] (Power sonic
405, MRl E| A) 2 o] F A Z] Tk UV E 0]-&31o] A7) 7] a-& 533k Al A4 st
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Al A] o] 123 [Inv-30  |3}3= 149 [6.62 521 422
Al Al ol 124 |Inv-31  |3}3E= 149 [6.62 522 41.2
2 Ao 125 |Inv-87 |35 149 16.72 522 42.7
Hlxule] 1 |CBP Ir(ppy)s 6.93 516 38.2
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[1118] 3%2
[Table 2]
AZE IAE | EFHE T EL A5 & F(cd/A

ASHV) 9 A(nm) |)

2L A] o Inv-18 |3}3H= 164 6.60 610 14.4
126
2l A] o Inv-104 |3}3HE 164 6.55 612 43.9
127
2L A] o Inv-105 |3}3= 164 6.52 619 14.2
128
2l A] o Inv-106 |3}3H= 164 6.65 617 13.5
129
2l A] o Inv-107 |3}SHE 164 6.72 618 13.7
130
2L A] o Inv-108 |3}3}= 164 6.68 617 13.1
131
Hj Lol 2 |CBP Ir(pig).(acac)  |5.25 620 8.2

[1119]
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