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[109]

[110
[111
[112
[113

—_— e e

[114]

[115
[116
[117
[118

—_— e e

[119]

A A 71§ 8ol A 2,7-dibromo-4,5,9,10-tetrahydropyrene 23.3g (0.064 mol) 2}
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, 5.2g (5 mol %), KOAc 37.55g (0.383 mol), DMF 900ml& 4 31
130°Cell A 12h L WEGE 5~ Wb-g-5 A A 7], of ’J op Al Bl o] E =2 5= 8}o] MgSO
J5 S A B E AT =S AR AR E A S
o]-g3lo] #2 ohgh=<l
2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4,5,9,10-tetrahydropyrene 11.73g
(yield : 40 %)= 3 53} 1},

'H-NMR : 6 1.24 (s, 24H), 3.14 (m, 8H), 7.27 (m, 4H)

<SHA] 2> 2 7-bis(2-nitrophenyl)-4.5.9.10-tetrahydropyrene 2] H4]

O,N
NO,
o ~ )= o <) o
s )4 e O~ 04
o N )/ o PA(PPhe) (D
NaOH O,N
THF/H,0

A 75 3Fell A 8g (39.6 mmol) 2] 1-bromo-2-nitrobenzene, 9.07g (19.8 mmol) 2]
2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4,5,9,10-tetrahydropyrene, 4.75g
(118.8 mmol)2] NaOH¥} 200ml/100m12] THF/H,0E % 3L 1 HFs}¢ o), 40°C el A
1.15g (5 mol%)2] Pd(PPhy),Z % a1 80°Col| Al 12A] 7} &5-¢F nl k3l o), whs %4
S e Emelo] =R 5515 MgSO,E Wal ZESHIH ZEH #7159l
|| Z A 713 5 ARl ARt E Y9 E o] &8fo] A 3okl
2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene 6.13g (yield: 69%)< & 53} St

'H-NMR : 6 3.16 (m, 8H), 7.67 (m, 4H), 7.91 (m. 8H)

<t 3> TPCA-1 2! TPCB-12] 3H4]

H

:
- : * Y
NO, H
. TPCA-1
() ) | een
1,2-dichlorobenzene
O,N

onvetaw

N N
H H

Y

TPCB-1
A A 71§ 8}l 4] 2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene 4.28g (9.55
mmol) ¥} triphenylphosphine 12.52g (47.72 mmol), 1,2-dichlorobenzene 50mlE % >

S 12417 kel Y, Hk-S- 5 5 - 1,2-dichlorobenzene S A| A 331
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[120]

[121]

[122
[123
[124
[125

—_— e e

[126]

[127
[128
[129
[130

—_— e e

[131]

[132]
[133]

[134]

vEzadeor &89, 53 77158 MeSO, = &5 A A8,
AR AR EY 9 o] &3fo] 54 gh3HE Q] TPCA-1 1.58g (yield : 43 %)}
TPCB-1 1.50g (yield : 41 %)< & 53} %t}

TPCA-19l ) 3HH-NMR: & 3.10 (m, 8H), 7.48 (m, 2H), 7.62 (m, 2H), 7.67 (m, 2H),
7.91 (m. 4H), 10.42(s, 2H)

TPCB-1¢] T & 'H-NMR: & 3.11 (m, 8H), 7.45 (m, 2H), 7.58 (m, 4H), 7.98 (m. 4H),
10.40(s, 2H)

[£H] ¢ 2] TPCA-2 2 TPCB-29] 4
<% A 1> 2.7-bis(5-bromo-2-nitrophenyl)-4.5.9.10-tetrahydropyrene 2] $H4]
O,N

o) 0 Br@ NO: . d
29gvlse :
iOB .O " Pd(PPhj: Br O ON

NaOH
THF/H,0

1-bromo-2-nitrobenzene ] 21 2.4-dibromo- 1-nitrobenzene= AF-&3}+= 4=

Al 9] skal= FH] ol 19] <A 259} 5 U gk A 5 5230 5} o]
2,7-bis(5-bromo-2-nitrophenyl)-4,5,9,10-tetrahydropyreneS 3 %1t
'H-NMR : & 3.16 (m, 8H), 7.67 (m, 6H), 7.91 (m. 2H) , 8.12 (m. 2H)

H
N
S eSOl
~o LA
N
NO, Br H
. TPCA-2
O8] paor
. 1,2-dichlorobenzene
Br O;N

e e A e
4
N N
H H

<t 2> TPCA-2 ¥ TPCB-29] 3H4]

TPCB-2
2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene 4! d7] <A 1>2]
2,7-bis(5-bromo-2-nitrophenyl)-4,5,9,10-tetrahydropyrene= A-8-3}+ 71S
A el slar= Ehol] 19] <T@ A 3>} T g #g & 578 5Fo] TPCA-27

TPCB-2& At

TPCA-2°] ) 8HH-NMR: & 3.05 (m, 8H), 7.51 (m, 4H), 7.90 (m. 4H) , 10.22 (s, 2H)
TPCB-2¢] ] &+ 'H-NMR: & 3.02 (m, 8H), 7.50 (m, 4H), 7.95 (m. 4H) , 10.20 (s,
2H)
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[135]  [£9]<] 3] DPCA-1 & DPCB-19] &4
[136] <A 1>

_;:]J.
[137] ;t ° ﬁ;
B/
\ o\ ’O
e 2 (G
Pd(dppf)Cl, o o

KOAc
DMF

[138] 2,7-dibromo-4,5,9,10-tetrahydropyrene T 4!
2,7-dibromo-9,10-dihydrophenanthrene & AF-8-3}+= 41 A| 9] 3} 511 £ 1] o] 19
<A 1> 5L g HA S e sko]

2 7—bis(4 4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9,10-dihydrophenanthrene =
DAL

[139] IH-NMR : & 1.23 (s, 24H), 3.13 (m, 4H), 7.37 (m, 2H), 7.73 (m, 4H)

[140]

[141] <EHA| 2> 2.7-bis(2-nitrophenyl)-9.10-dihydrophenanthrene 2] 3H4

[142] O,N

SNV O Ve
Te-O-ot . OO0

Pd(PPh3),
NaOH
THF/H,0

[143] 2,7-bis(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)-4,5,9,10-tetrahydropyrene o) Al
7] <A 15001 A A2
2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9,10-dihydrophenanthrene =
AFg ek A1 A9 Bharis Fulel] 19] <@ 2591 BAE 192 A sho]
2,7-bis(2-nitrophenyl)-9,10-dihydrophenanthrene < 3 %1 T}.

[144] IH-NMR : & 3.16 (m, 4H), 7.05 (d, 2H), 7.67 (t, 2H), 7.91 (m, 10H)
[145]
[146] <%t 3> DPCA-1 % DPCB-19] §H4]

|

[147
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[148]

[149]

[150]

[151
[152
[153
[154

—_— e e

[155]

[156
[157
[158
[159

—_— e e

H

WON. ~
il N
NO, H

. DPCA-1
O —,  pem

1,2-dichlorobenzene
O,N

oniatey

H H
DPCB-1

2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene W3] 7] <] 2> A
2,7-2,7-bis(2-nitrophenyl)-9,10-dihydrophenanthrene & A}F-8-3}+ 31-& #| 9] 8}l
TH] o] 19] <A 3>9F A3 A& =3 5] DPCA-13} DPCB-1&5 4t

DPCA-19]] tgFH-NMR: & 3.00 (m, 4H), 7.30 (t, 2H), 7.51 (m, 6H), 8.09 (m, 4H) ,
10.20 (s, 2H)

DPCB-19]] t) 8+ tH-NMR: & 3.04 (m, 4H), 7.34 (t, 2H), 7.57 (m, 6H), 8.06 (m, 4H) ,
10.23 (s, 2H)

[5¥] <] 4] DPCA-2 2 DPCB-29] 34
<A 1> 2.7-bis(5-bromo-2-nitrophenyl)-9.10-dihydrophenanthrene 2] Al
O,N

Br NO; Br
: e i x
s )4 )e (=04
io o Br
O.N

Pd(PPhy),
NaOH Br
THF/H,0

1-bromo-2-nitrobenzene ] 21 2.4-dibromo- 1-nitrobenzene= AF-&3}+= 4=
Al o] stars= EH| ol 32] <A 259} T A 3 A A2 528 5o
2,7-bis(5-bromo-2-nitropheny1)-9,10-dihydrophenanthrene & 3 %1t
TH-NMR : 6 3.06 (m, 4H), 7.07 (d, 2H), 7.81 (m, 8H) , 8.10 (d, 2H)

<A 2> DPCA-2 2! DPCB-29] 3H4]
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[160]

[161]
[162]
[163]

[164]
[165]

[166]

[167]

[168
[169
[170
[171

—_— e e

H
N
Vet
RO
N
NO, H
. DPCA-2
(4 O O
1 2-dichlorobenzene
e S o
L )
H H

DPCB-2

2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene W 2] 7] < A| 1> A
2,7-bis(5-bromo-2-nitrophenyl)-9,10-dihydrophenanthrene < A}-8-3}+= 4=

Aol akat= EH ol 19] <& A 3>9F & LT A& 43 5ko] DPCA-2+}
DPCB-22 At

DPCA-2°l t] gt 1H-NMR: § 3.05 (m, 4H), 7.51 (m, 6H), 8.09 (m, 4H) , 10.32 (s,
2H)

DPCB-2¢]| t}] &+ tH-NMR: 6 3.02 (m, 4H), 7.50 (m, 6H), 8.05 (m, 4H) , 10.30 (s,
2H)

Br

[Z1] 4 5] mDPCB-19] &4
<A 1>

ioxaborolane) 2] 341

foe
B-B
o o) 0
e 2 ya et
Pd(dppf)Cl, 0] o

KOAc

DMF
2,7-dibromo-4,5,9,10-tetrahydropyrene t 4!
2,7-dibromo-9,10-dimethyl-9,10-dihydrophenanthrene & A}-&3} = %2 A 2] 3} a1
0ol 19] <A 153 5L gk A S =351
2,2'-(9,10-dimethyl-9,10-dihydrophenanthrene-2,7-diyl)bis(4,4,5,5-tetramethyl-1,3,2-d
ioxaborolane) = & %t}

'H-NMR : 0 1.25 (s, 24H), 1.28 (s, 6H), 3.13 (m, 2H), 7.35 (m, 2H), 7.72 (m, 4H)

ol

<A 2> 9.10-dimethyl-2.7-bis(2-nitrophenvl)-9.10-dihvdrophenanthrene 2] 3+
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[172]

[173
[174
[175
[176

—_— e

[177]

[178]

[179]

[180]
[181]

[182]

[183]

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

2,7-bis(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4,5,9,10-tetrahydropyrene Tl 2l
7] <A 150014 DL
2,2'-(9,10-dimethyl-9,10-dihydrophenanthrene-2,7-diyl)bis(4,4,5,5-tetramethyl-1,3,2-d
ioxaborolane)= AF-& 38l A2 A9 8lalw FH] o] 19] <& 259} H LSk A S
T35} 9,10-dimethyl-2,7-bis(2-nitrophenyl)-9,10-dihydrophenanthrene & 3 %1t

'H-NMR : 8 1.25 (s, 6H), 3.32 (m, 2H), 7.01 (m, 2H), 7.72 (m, 4H), 8.02 (m, 8H)

o 0 Br@ NO,
Yoot Y o0
O,N

<A 3> mDPCB-19] 8kAd

NO, PPh; .
O 0.0 O 1,2-dichlorobenzene O O O O
e
N N
O3N H H

mDPCB-1
2,7-bis(2-nitrophenyl)-4,5,9,10-tetrahydropyrene W3] 7] <] 2> A
9,10-dimethyl-2,7-bis(2-nitrophenyl)-9,10-dihydrophenanthrene& A}-&-3}= 31&
Al @] 8}l 1) of] 19] <A 359} 5 A ek 14 -& =8 81o] mDPCB-1& F 3T}
'H-NMR: 6 1.24 (s, 6H), 3.36 (m, 2H), 7.31 (m, 2H), 7.72 (m, 6H), 8.12 (m, 4H),
10.33 (s, 2H)

[3HA] o 11SPC-19] §HA

. O

H
e L
1) - ()
Cu powder
H K,CO,
Na,SO, @
TPCA-1 nitrobenzene SPC-1

A 7)5 3l A &=8] o 194 A Z ¢k TPCA-1 (3.4g, 8.86mmol),
I-bromobenzene (4.17g, 26.56mmol), Cu powder(0.11g, 1.77mmol), K,CO;(2.44g,
17.71mmol), Na,SO4(2.52g, 17.71mmol) X nitrobenzene(100 ml)E < 3}3}3l
190°Cell A 12A] 3F & QF L nksl Sl o},

Hk-8-o] &A% 3 nitrobenzeneS Al A3 WEH A Zelo]| =2 {75
e g v MgSO,E AR 3o &2 A A8kl F7159 & & Al A S 5
AR A=t E 292 YA 5ke] 54 313H= 21 SPC-1 (3.28g, 78 69%)<
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o] ] ﬂ_
= AA .
[184] GC-Mass (©] £ A]: 536.66 g/mol, =7 *]: 536 g/mol)
[185]
[186] [3tA o 21 SPC-29] A
[187] i;ij
Br-__.N N
H N
b © e
/ - /
@ e A o — O .OO
H K,CO,
Nast4 = N
TPCA-1 nitrobenzene SPC-2 N
[188] 1-bromobenzene T 2-bromopyridineS AF-&-3} 1S A 9|3}l §4d o 13
A A S Fedlo] 54 8321 SPC-2 (3.09 g, & 65%)2 ATt
[189] GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)
[190]
[191] [3A] o 31 SPC-39] 34
[192] ﬂ;jj
Br > >
Ao Y 0
- /
Q. N Cu powder Q . N O
H K,COs
_Na,S0, @
TPCA-1 nitrobenzene SPC-3 x-N
[193] 1-bromobenzene t 4! 3-bromopyridineS A28} 5-& #| 9] 331+ 34
A RS ko] A S3E2Ql SPC-3 (2.85 g, & 60%)= A AT
[194] GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)
[195]
[196] [3HA < 41 SPC-42] $HA
[197] , N,
Br =
Ao S S
/ - /
Cu powder
7y Oy
Na,SO =
TPCA-1 nitrobzenz?ane SPC-4 N I
[198] 1-bromobenzene 4! 4-bromopyridineS A-8-3} 1S A 9] 3}aL+ §4d o 13
U RS ko] B4 &3E2Ql SPC4 (3.10 g, & 65%)= A AT
[199] GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)
[200]
[201] [3tA] o 51SPC-59] A
1

[202
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Br
=~ "N
. |
y o0
N )
Y9 Vsl -
. N Cu powder
H K,CO4
Na2304

TPCA-1 nitrobenzene

[203] 1-bromobenzene U] %] 2-bromo-4,6-diphenylpyridine & AF-8-3}+= 41& A 9] 3} a1+
Aol 19 5 U Hg & =8 slo] 2] 8h3hE<l SPC-5 (4.67 g, 75 55%)<
ooy}

T AA .

[204] GC-Mass (0] & *]: 843.02 g/mol, =7 X]: 842 g/mol)
[205]
[206]  [§H/d < 61SPC-69] 34
[207] Br
A
v L O
N. =N
. /
Q Q. N O Cu powder O Q. N O
H K2C03 /k
TPCA-1 .tN‘:fSO“ O N\/ N
nitrobenzene
SPC-6 O
[208] 1-bromobenzene t ! 2-bromo-4,6-diphenylpyrimidine= A}-&3} = 4 <
A9l skare 1A ol 13 5L gk A& 8 5fo] &4 $}9HE <1 SPC-6 (4.60 g,
TH 54%)S A AT
[209] GC-Mass (©] & *]: 845.00 g/mol, = X]: 844 g/mol)
[210]
[211] [ o 71SPC-79] 4
[212] Br
T Y e
N N
H E:l/k )\© T
N N
Q Q.O O Cu powder O Q.O O
H K2C03 /k
Na,SO “"N
TPCA-1 nitrobzenz‘:ene ©/L\N A :
SPC-7
[213] 1-bromobenzene t 2l 2-bromo-4,6-diphenyl-1,3,5-triazines AF-& 8= Z&
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214
[215
[216
[217

—_— e e

[218]

[219
[220
[221
[222

—_— e e

[223]

[224
[225
[226
[227
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[228]

[229
[230
[231
[232

—_— e e

T8 57%)S A AT
GC-Mass (©] & *]: 846.98 g/mol, = X]: 846 g/mol)

[t o 81 SPC-89] A4

=~ O
g @ -~ )
N . ” Cu powder @
H K,CO;
Na,S0,
nitrobenzene SPC-8

TPCA-1 U] 2] 1] o] 1 o] A} 4| 23 TPCB-1< AF§-3H= AL A 9) 3k 313
Aol 19 5 U Hg & 8 slo] 2] sh3hE<l SPC-8 (3.27 g, & 69%)<
o] o 1‘4_
AN .

GC-Mass (©] & A]: 536.66 g/mol, 54 2]: 536 g/mol)

TPCB-1

[t o 91 SPC-99] 34

Br- N\
.O =

IO - S

H H L

Cu powder N=
KzCO3 N /
TPCB-1 Na,SO,
nitrobenzene SPC-9

1-bromobenzene t 2 2-bromopyridineS A28} & #| 9] 331+ 34 o 89}
A RS ko] A &3E2Ql SPC-9 (2.86 g, & 60%)= DAL
GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)

[3LA] ¢ 101 SPC-102] 3HA

Br.

O &
W, -
Setgiae -
N N Cu powder
H H K2C03
Nast4
nitrobenzene SPC-10

TPCB-1

1-bromobenzene |2 3-bromopyridineS A28} & #| 2] 331+ 34 o 89}
AT AG 2 S sto] 554 5hehEQl SPC-10 (2.83 g, 7 59%)S A AT
GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)

[3A ¢ 111SPC-119] 34
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Br X
OO N
Q{1 -
N N Cu powder
H H K,COs
TPCB-1  Na;S0,
nitrobenzene SPC-11
[233] 1-bromobenzene T2 4-bromopyridineS A28} 51-& #| 9] 331+ 34 o 89}

24
AT A S el alo] B4 3}$HE-21 SPC-11 (2.80 g, =5 58%)2 A AT

[234] GC-Mass (©] & *]: 538.64 g/mol, = X]: 538 g/mol)
[235]

[236] 34 o 121 SPC-129] $HAd

[237]

.

K,COs3
Na,SO
DPCA-1 e SPC-12 @

nitrobenzene

ol

[238] TPCA-1 th 2l <=1 o] 30| A A Z 3 DPCA-12 AL&3F+= 4 A 9] 831
s o 137 &Sk A4S 8l slo] 74 g5hE<Q1 SPC-12 (3.77 g, 5
o] Oﬁq_
AN .

~J

19%)<

[239] GC-Mass (©] & 4]: 510.63 g/mol, =7 X]: 510 g/mol)
[240]
[241] [3HA4] <]l 131 SPC-132] 4]

]

[242 h
H N @

K,CO5 .
N P
DPCA-1 nitro?:zesng‘;ne SPC-13 Q
[243] 1-bromobenzene T4 2-bromopyridineS A-&-3} 1S A 9] 3}al+ §H4d o 123

AT A S el alo] B4 3}§HE-21 SPC-13 (3.58 g, 8 68%)2 4 AT

[244] GC-Mass (©] & 4]: 512.60 g/mol, =7 X]: 512 g/mol)
[245]
[246] [31A] o 14] SPC-14¢] A4

]

[247
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K,CO;
Nast4
nitrobenzene

: oC %

SPC-14

[248] 1-bromobenzene U] %] 2-bromo-4,6-diphenylpyridine & AF-8-3}+= 41& A 9] 3} a1+
g ol 129 FU g A& e 5lo] 4] g9 Q) SPC-14 (4.96 g, & 70%)<
ooy}

T AA .

[249] GC-Mass (°] £ 4]: 816.99 g/mol, =7 *]: 816 g/mol)
[250]
[251]  [3Ad 4 151 SPC-15¢] 34
[252] Br
N
oy 9 ~ O
H oo
siaSvae - OO0
N Cu powder N
H K2C03 /k
Nast4 N N
DPCA-1 nitrobenzene o
SPC-15 O O
[253] 1-bromobenzene t ! 2-bromo-4,6-diphenylpyrimidine= A}-&3} = 4 <
A9l skl §HAd ol 129 s A gk R4S Falsto] B4 831E<1 SPC-15 (4.90 g,
T 69%)S DA
[254] GC-Mass (©] &3] 818.96 g/mol, =g *]: 818 g/mol)
[255]
[256]  [3H/d < 161 SPC-169] 34
[257] Br
e
SN N__
, SR CHEEES
N N
H -
OO0 —amm OO0
H K,CO; A
Na,SO “°N
DPCA-1 nitrobzenz‘:ene @/L\N A :
SPC-16
[258] 1-bromobenzene t 2l 2-bromo-4,6-diphenyl-1,3,5-triazines AF-& 8= Z&

Al Q) skl g1 ol 129} s A gk R4S el sto] B4 831E<1 SPC-16 (4.05 g,
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T8 57%)S AU}

[259] GC-Mass (©] & *]: 820.94 g/mol, =7 X]: 820 g/mol)
[260]

261]  [EA 171SPC-179] 34

[262]

® he
eI

N
H H K2CO3
Nast4
nitrobenzene SPC-17

[263] TPCA-1 )2l 28] of 30]| A #| &3} &= v} 2 3} §&E DPCB-1S AF&3l+= S
A9l skl 1A ol 13 5L gk A& 8 sfo] &4 $}9HE<1 SPC-17 (3.00 g,
I 68%)= AATT.

DPCB-1

[264] GC-Mass (°] £ 4]: 510.63 g/mol, =74 A|: 510 g/mol)
[265]
[266] [3A <) 18] SPC-182] 34
[267] B "
r
Oy ~
-
O N N Cu powder N, = N=
H H K2C03 & \ /
Na,SO
DPCB-1 nitrobzenz?ene SPC-18
[268] 1-bromobenzene T 2-bromopyridineS A28} S-S #| 9] 331+ 34 o 179}
U RS Fsto] A 832l SPC-18 (2.66 g, & 61%)S LAt
[269] GC-Mass (©] & 4]: 512.60 g/mol, =7 X]: 512 g/mol)
[270]
[271] [3tA < 191 SPC-199] 34
[272]
Br | N
g
g @ -
N N Cu powder
H H K,CO;
DPCB-1 Na,SO,
nitrobenzene SPC-19
[273] 1-bromobenzene T 3-bromopyridineS A28} S-S #| 9] 3}aL+ §HAd o 179}
U RS Faste] B4 832l SPC-19 (2.64 g, & 60%)S LAt
[274] GC-Mass (©] & 4]: 512.60 g/mol, =7 X]: 512 g/mol)
[275]
[276] [3HA] <]l 201 SPC-202] A
1

[277
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Br SN
o G
g C -
H H Cu powder
K,COs
DPCB-1 Na,SO,
nitrobenzene SPC-20
[278] 1-bromobenzene ! 4-bromopyridineS A28} S-S #| 9] 33l 34 o 179}

TA3 G S ko] 4 8}3HEQ1 SPC-20 (2.65 g, & 60%)S A St

[279] GC-Mass (©] & 4]: 512.60 g/mol, =7 X]: 512 g/mol)
[280]

[281] 34 o 211 SPC-219] 3HA]

[282]

) O
enYa%e -
N N Cu powder
H H K,CO;
mDPCB-1 Na,SO,
nitrobenzene SPC-21
[283] TPCA-1 th 4l 18] of] 50]| A A Z 3 mDPCB-12 AF&-3l+= Z1S A 9] 8l +=

SHd ol 19 & A7k & =3 she] B4 2FehQl SPC-21 (3.26 g, 78 70%)+
o] o) 1—4_
AN .

[284] GC-Mass (©] £ *]: 538.68 g/mol, =7 *]: 538 g/mol)
[285]
[286] [3HA] <]l 221 SPC-229] §HA]
[287]
Br N\
- -
C () -~
N N Cu powder
H H K,CO,
mDPCB-1 Na,SO,
nitrobenzene SPC-22
[288] 1-bromobenzene T4 2-bromopyridineS A-&-3} 1S A 9] 3}aL+ §H4d o 213
TA3 G S G slo] B4 8}3HEQl SPC-22 (2.85 g, & 61%)S A
[289] GC-Mass (©] & A]: 540.66 g/mol, =7 X]: 540 g/mol)
[290]
[291] 3+A of 231 SPC-232] 3A]
[292] | H%\J HO)B._N '/$ K
:-\(n\,fﬁ\"\ ,/::(Br \U\/; /\/I?,{’j\/’-\ e BY o VL) /f\,gf/] =N ,cz;L") '
_,\f‘w\ /;/\;?"/\:M:L/ ) W B ()"\*/M\G\\fkw\}’i:ﬁ\\/\ Pd(PPh;), N L\/MCF\\%:XL)
" ~ H K,CO, r - L NaOH ¢ ~
TPCA-2 nitgizesnoz::ne TPCA-2-Ph L THETEO - SPC-23 L
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[293]

[294]

[299]

[300
[301
[302
[303

—_— e e

[304]

[305
[306
[307
[308

—_— e e

A A 7] 5F sl A 21] o) 200 A A Z 8 TPCA-2(3.75 g, 6.92 mmol),
iodobenzene(4.24 g, 20.76 mmol), Cu powder(0.09 g, 1.38 mmol), K,CO;(1.91 g,
13.84 mmol), Na,SO,(1.97 g, 13.84 mmol) 2 nitrobenzene(80 ml)= < 3§38} a1
190°Cll Al 12A] 7k & F k3 T, Hh-§-0] F 2 ¥ 5~ nitrobenzeneS A| A 3} 21
e S meto]l 2R 7753wy d U MgS0,E AF&-8to] B8 Al 7 8k 3l
715 &l E AAG 5 A AmvtEg v 2 A ste] Tt 8=l
TPCA-2-Ph (2.74 g, 5+ 57%)< AT

A 75 st A, AR A7) T3 845HE-Ql TPCA-2-Ph (2.74 g, 3.94 mmol),
pyridin-2-ylboronic acid (1.16 g, 9.47 mmol), NaOH(0.95 g, 23.67 mmol) % THF/H,
O(100 ml/50 ml)E =83} w kg U, 40°Col A 0.46¢ (5 mol%) 2] Pd(PPh,), &
931 80°COl A 12411 & ¢F w kst Glvh whgo] FA Y F e E R eo] =
T 3kal MgS0,E B il o #ak 3t Aol 7159 & & A1 713k 5 A9
ARvtEaY ] 2 YA sFo] B2 sgHEol SPC-23 (2.27 g, & 83%)S A1t}

GC-Mass (]2 3]: 690.83 g/mol, =4 #]: 690 g/mol)

34 of 24] SPC-242] $H4

“)
rj " @ n
! Y 1Wv[":r[\) M °2.¢
A > . . Y
s 2 o L SR
- & = Lo
TRCA-IIN srC2e l

S+Ad ol 233} & U gk 94 & =38 3} ¥, pyridin-2-ylboronic acid 2!
2,3"-bipyridin-6-ylboronic acid& AF-&3}o] & 2] 8}gh=<l SPC-24 (2.53 g, 74
76%)< D AT

GC-Mass (©] & *]: 845.00 g/mol, = X]: 844 g/mol)

[3LA o] 251 SPC-259] A

~ iy
I tJ (HO),B e — 8
—~ ¢ NS / 2
H —. \[ - e — B ? ]\ D //“\JN\’AS b S
N TN Br i N e JBr L NN
AT . e oy e SO
\ LN o N4 s R
e = Cu powder Sl TN Pd(PPh;) § — )
Br /N Br o )4 (P PPN
K2CO, N NaOH -7 O
Na,SO, ] THF/H,0 S
TPCA-2 nitrobenzene TPCA-2-Ph ™~ SPC-25

S+Ad ol 233} & U gk 94 & =38 3} ¥, pyridin-2-ylboronic acid 2!
phenylboronic acidE A& 3}o] 22| 3}5H= 21 SPC-25 (2.37 g, <& 71%)+
o] ] q_

AN .

GC-Mass (©] £ X]: 688.86 g/mol, =7 #]: 688 g/mol)

[3tAd o 261 SPC-262] 34
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(7"\\\,
Br. ~ Lt
N PN (HO),B._N N= ™
Br ~ (BN PN e 25 N = (N .
5":‘77—«’1\/ S ) SA S AT B L AN %\b N N’\ﬂ
S AT //\7/ B T N STy . TN T Sy
N VA~ ’\, s N et A ‘N/‘\/
H o~ e Cu powder I j 2 Pd(PPh,), 7 I
2 4 - 2
TPCB-2 nitrobenzene TPCB-2-Ph SPC-26

[309]

[310
[311
[312
[313

—_— e e

[319]

[320
[321
[322
[323

—_— e e

[324]

[325]
[326]
[327]

gd of) 233} FU gk BY S S8 3k, TPCA-2 Ul 2] 1] of 20 A4 A =5
TPCB-2Z A}-&3}o] 13-4 3}§H521 SPC-26 (2.56 g, =& 77%)S A At
GC-Mass (°] 2 3]: 690.83 g/mol, =74 2]: 690 g/mol)

[3LA & 271 SPC-279] 3HA

ar iy
~_ e
Ny = i HO);B.__. N a
Br. e I~ / e < e, (HO), x e
7;\/2—/\\/ \\; P YU /] l\\va;\L\'f {\ P Br TI/\D L’/‘\\JHL\L(\)\‘{\ P
AN AT I ey s P LN
\‘/%_N/‘—\/; i\\ (}T,A\\/Br v s \N'j\..J ITI A
H i Cu powder My I Pd(PPhs), 0
7 K;CO; 2 ) NaOH L~
Na SO, N THF/H,0
TPCB-2 nitrobonzene TPCB-2-Ph SPC-27

kAl o] 259) F A 3l A4S =38) 3} 5], TPCA-2 th Al =0 o] 20)| A A| 23
TPCB-2E AF&3}o] &% 313591 SPC-27 (2.33 g, 78 70%)= AUt}
GC-Mass (©] = X]: 688.86 g/mol, =4 X: 688 g/mol)

[3t4d o 28] SPC-28<] 3]

.
Br., ) HoLB NI T NS
By (T, " O T &L - L
el e I/j A AT e ~F T e e
R I W y \]/Br _ = 1 S &N/}iwj e N \///\N S NN
L T VR CuK;:gvc\;ger l) A(:%) < Pdl\(I:cP)f;lgh El\j (e \{/N/H\ I >
i . N
TPCB-2 itrotonetne TPCB-2-Ph THFHO . W,
SPC-28
> = O 2~ == . -
/g ol 249} w AT A S G385, TPCA-2 4] 0] of] 20| A A £ 31
= = =1 51 o2 O o
TPCB-25 A}-&3fo] ¥4 &}3HE<1 SPC-28 (2.50 g, & 75%)< A ATt
GC-Mass (©] £ *]: 845.00 g/mol, =4 %] : 844 g/mol)
[3Ad o] 291 SPC-299] 34
Br Liﬂ\ % ‘f\l =
bJ‘:kJN\ "KNI\\ [ (HOLB_ N - &/N(L\\j /
S R o 28 N e 2
Ho— v N TN B o N~ o
B ia e Peulling 7 (ITHALT ) — SYa=Vav!
)\\qv"\,f’“"’iN»g/) " Cupowder - Br =0 N Pd(PPh,), ,N;\(’\*/-\f’ N
Br KsCO; N’/J‘N NaOH 1§ /\ N/’L‘N
DPCA-2 NaySO, ‘/\\‘)}N"‘L‘ . THF/H,0 b N
nitrobenzene DPCA-2-Taz k/l LJ SPC-29 L\//J’ N Kﬂ /\’

g ol 233} F LT S A SHE, TPCA-2 )4l £ 1] of] 40| M A =3
DPCB-2E A}-&3} 3L, iodobenzene U] 4] 2-bromo-4,6-diphenyl-1,3,5-triazine &
Abg3lo] 22 3}3HE-01 SPC-29 (2.25 g, F & 66%)> 2t

GC-Mass (©] & 3]: 975.11 g/mol, = X]: 974 g/mol)

[3HA] ¢ 301 SPC-302] 3HA
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328
[ ] :rl N K‘-/D\I/NY,[\’] ‘\\/LKNT’ j\:\ ]
I N_N HO)B._~ Newo N
S S0 6 N W TS & NSNS
& \V 5’\, Van! ' i/ Mgrﬂ\. li’»; ! \) —_— 7 T/‘_’Zf‘\'<\ J{h\\/j
# —_—— Pate - LN Ny ;R i
ST et e RN v i
N \ g
DPCA-2 NaySO; A THFH,0 ? ~ N E N
nitrobenzene DPCA-2-Taz [ \L i SPC-30 ﬂ\,/,f N [

[329] S+Ad ol] 293} & U gk 94 & =38 3} ¥, pyridin-2-ylboronic acid 2!
phenylboronic acid& AF&-3}o 524 §}3HE<1 SPC-30 (2.20 g, T 64%)=
i }Aﬂ_

[330] GC-Mass (©] & 3]: 973.13 g/mol, = X]: 972 g/mol)
[331]
332] [EAlA1-~301=54 §7] A BF £ A7
3331 el 1-30001 4 A& sh3ES 2§ 1 Ao R e
S A & g 5ol o] Al upet A 77] AA G AAE A 2SSl o
[334] ™ 4], ITO (Indium tin oxide)7} 1500A T”ﬂi Wk g8 s S8 V| HES SRR
Za3 A At SR Al A o] Fu o] A R 4 FE oA E, W B

5o AR 253 A A& 8la A FRA]Z] 3 UV OZONE Al A 7] (Power sonic
405, P2 H A) & o] FA ] 3 UVE o] -&3sto] 7] 7] 54811 Al A4 8oL
2 FA7 2 7| 3L o] F 33l

[335] o]Z A &1 d ITO 5 A= 9o m-MTDATA (60 nm)/TCTA (80 nm)/3} 3=
SPC-1 ~ SPC-30 Z+Z}+ -8 + 10 % Ir(ppy)s (300nm)/BCP (10 nm)/Algs (30 nm)/LiF
(1 nm)/Al (200 nm) &= 0.2 2 Z3fo] 7] A A &g 23S A 2Fs19 o)

[336] AFE-H m-MTDATA, TCTA, Ir(ppy)s & BCP2] %= &}7] 9} 2},

@% s S o
s s

T

m-MTDATA TCTA
[338] ( |

Ir(pPY)3

[339]
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[340]  [Blad] 1]

[341] ET YA LF TAE FH2A ﬁ}ﬂ SPC-1 4l &}7] ¢} 22 CBP=
AREShE Ala A9l shate Ao 19 EAst Y o= 7] A e 2AE
;q A} ]_Oﬂq_

h : :

[343]

[344]  [#H7td 1]

[345]  21A]ol 1-30 & v] o] 1o A A 2}

[346]

= Sy
A7 E10mA/crroll A 9] 57 Sk, A
A5 7] 3 19 YER T

st 1

]

O
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[Table 1]

aAf IAE | ARV [EF I T mm) | FES(cd/A)
ALl 1 SPC-1 6.78 515 42.4
Al 2 SPC-2 6.81 518 41.1
Al 3 SPC-3 6.83 517 40.8
Al 4 SPC-4 6.81 515 41.0
Al 5 SPC-5 6.81 518 41.3
ALl 6 SPC-6 6.77 516 39.4
Al o] 7 SPC-7 6.78 518 41.1
Al 8 SPC-8 6.80 515 41.1
Al 9 SPC-9 6.79 518 40.8
2 AT el 10 SPC-10  |6.85 516 41.0
A ATe] 11 SPC-11  |6.77 515 42.0
2 Al o] 12 SPC-12  [6.79 518 41.3
2 AT ol 13 SPC-13  |6.82 517 41.1
2 A] o] 14 SPC-14  |6.83 518 40.8
2 ATl 15 SPC-15  |6.81 516 41.0
2 AT 16 SPC-16  |6.79 516 41.3
2] o] 17 SPC-17  |6.87 517 39.4
2] ol 18 SPC-18  |6.86 515 41.1
2 Al 19 SPC-19  [6.89 518 40.8
2 AT of] 20 SPC-20  |6.85 517 41.3
2 A] o] 21 SPC-21  |6.82 518 39.4
2 Al o 22 SPC-22  |6.83 518 41.1
2 Al o] 23 SPC-23  |6.84 516 39.2
2 A o] 24 SPC-24  |6.84 516 39.1
2] of] 25 SPC-25  |6.85 517 39.2
2 Al o 26 SPC-26  |6.88 515 39.3
A AT e 27 SPC-27  |6.87 517 38.9
2 4] of] 28 SPC-28  |6.67 515 39.1
2 A o) 29 SPC-29  |6.80 517 38.9
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Al Al o] 30 SPC-30  |6.79 516 39.2
H| aLe] 1 CBP 6.93 516 38.2

[347] A7) 3% 10 YER bpe) o], 2wk of] up2 8} 8FE(SPC-1~SPC-30)S =1

[348]
[349]
[350]

[351]

[352]

[353]
[354]

[355]
[356]

[357]
[358]
[359]

[360]

7] AA G Axpe] g o 2 ALEE S A (2 A 1~30) < CBPE
i}

ARERE = A 7] ARG A ko] 1) T v 2 frAFSEaL, &8 U
e ol = By 9 oS vER Al gele E AT

[AA o 31~401 M F7] HA D7 A2 A=

&4 of] 21- 3001] A G st E S B Aol FAH HHOR e
S A & g 5ol o] HA ol upet G A 77 AA LG AAE A 2SSl T
HAITO (Indlum tin oxide) 7} 1500A 77 &= bt el g fre] 7| S FHFR

Za3 A At SR Al A o] Fu o] A R 4 FE oA E, W B
9 GA 2 2o AlAH S 8al AE A 7] 5 UV OZONE A4 7] (Power sonic
405) = o] FE A7 vk UVE o] &3] 7] 7| i 554k A8 skal X
SA 72 7] o]& 353l T

olZ A £n])H ITO ¥ A= ¢ ol CuPc (10 nm) TPAC (30 nm)/ &5+
SPC-21~SPC-30 Z+7+ A& + 7 % Flrpic (30nm)/ Algs (30 nm)/ LiF (0.2 nm)/Al (150
nm) = 0.7 A Fsko] 7] A A Eg kS A Ask gl

A% CuPc, TPAC, Flrpic®] 7-Z+= 3}7] 9} 2t

Qﬁ@ Q

CuPc TPAC Flrpic

[B] L d 2]

W G4 A
CBPE Al8-3l A2
g 222 A2,

M

| H 335 SpC-21 U A1 B ala) 10| A A}-&%
= A Ao 313} FAS g o2 HA {7 A

A7t 2]

AL ol 31-40 B n]al o] 200 A A 2HgE Zhzh o] A A 71-7] A A g Aol
i ske] A FEE 10mA/croll A 9] -5 St
LS 8] 3 20 YER Sl

F2
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[Table 2]

aAf IAE T8 A%(V) W 5 F(nm) | A FE S (cd/A)
2 Ale] 31 |SPC-21 7.55 471 5.99

Ao 32 |SPC-22 7.67 472 5.85

2 Ale 33 [SPC-23 7.22 472 6.34

2 A]e] 34 |SPC-24 7.12 473 6.90

2 Ao 35 |SPC-25 7.00 474 6.34

2 Ao 36 |SPC-26 7.29 475 6.55

2 Al 37 |SPC-27 7.30 471 6.94

2o 38 [SPC-28 7.24 472 6.25

2Ale] 39 |SPC-29 7.15 473 6.47

2 Al 40 |SPC-30 7.23 473 6.94

1] Lol 2 CBP 7.80 474 5.80

[361] A7) 20 YER vEe} o], Bk of] k2 8} 3kE-(SPC-21~SPC-30)2 A
7] AA kg Ao WgE o 2 AR S (2 Al 4l 31 ~ 40) F ¥ CBPE
7] A T *X}(leﬂ T AFES D A WA

= el 5 .

[362] e ﬁ}ﬁ—}” 1= 4A]ﬂt ﬁ}ﬂ“ = 7] AA g e g = e
k)

x$,ﬂﬁm?ﬁﬂ%%%%
[e]

A g e Y R S A 5 v,
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= (o]
ATHE4
&17] g5k 12 F A H = 8Fgha:
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AI';|
N
n(Ars)
X \
7] 845k 100 A,
ATL_:_ R1 R2 s RAI Rz ]g_l

)6]'7] Ar LHZ] AI‘4’E 7—}'7—}' %%ﬂ ° E, C “'C409] oLy] 7] C3~C409]
Al FRZUZT], C~Cyp®] BHIZAIZFREZLZ 7], Ce~Ce 2 oFE 7], Cs
~Cg9] BB Zo}E 7], C~Clpl LA EA] 7], Ce~Cepol OFESA] 7]
2 Ce~Cop®] o} Ho}HI 7] & o] F-o] ] ol A A8 & 51

A7) R WA Ry, 247 S HA 02 4, Sh= 7, C1~C404
UZ7], Cs~Cap®] A FRLZ 7], Ci~Cyp®] B H A E 2L Z V], Cq
~Cq 9] o} 7], Cs~Cp©] FE 20} 7], C~Cyp®] L5 A7), C~C
02 OFE S A 7] B C~Cyp ] o} H ol 7] 2 o] F0] X el A
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[7d -4} 2]

297) 81514 3 1A 601,
Ar WA Ar 2 R, WA Ryl sl A = ALZlA g 9) g vk}
F s,

[ 7% 3] A2kl de] A,
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A7) Arp WA Arg= 22 S 1A 02 T4, C~Cyep €2 7], CorC
02 OFE 7] E C~Cq 8] Bl EH 2o} 7] 2 o] Fo] X1 el A
AEE = As 54 0% oh= o=
;(1]261—0] o] 01 }\1
7] Ary WA Arye 22 534 02 4, v € (methyl),

7 d (phenyl), ] 2] & (pyridine), ¥ #] V] © (pyrimidine),
1,3,5-E 2] 0}%1(1,3,5- triazine), 132 & &l (naphthalene),
3= =l (quinoline), 1,10-# &+ E &2 (1, 10-phenanthroline),

o} A 1} 32 & ¢l (acenaphthylene), B}©] #l| ' (biphenyl),
=5 Q Y (fluorine) & 9H-7}1}Z=(9H- carbazole) & ©]5-0] 2] -0l A
AEE = Als 50 E o= gk

A 28kel] o] A,

0%

~
lo =
Mo
o N
rir 7
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