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T, 45 EHEE uhdg, 38, 7E, ok, 53 2 F45 TE olE9 I ofdalEE, dFAtsE,
F F4 A3E(170), F ofd *J:@%(IZOM 2o Z4 AbslE; 7n0Al X Sn02:Shet #e FH&3) AStE
o =%; EeEled, FYG-AEEeH), (3, 4-(LA-1,2-t1A)E L AN (PEDT), Fe|9 & Fx Eo}
d3g 22 AnA aEzh 9 MRS 58 5 4 o, od dAHAE &=

T, 5 Bz e viole, ZE, UER, ZF, Holtw, dF, °ER, ZFE, /MEdw, &FHE, &, F
A EE 9y e 35 e o859 g % LiF/Al e L102/A1JJr e o I B4 58 5 4
Qo}, old FIAHAE vt

T3, AF FAF, AT 755, A2 FAS 2 A 55 58] dHHE A2 ohyy, Al &y
A B 2448 ALgE & ot

ojgt & WUHS HAGE Foto GAs] dgstd v 2t 3l7] AAde B aHs diasie Ad
W, B2 wyo] sly] AAlde] od dAFH= AL oyt

[Ex]d 1] A4¢] 4

<Al 1> A19] oA

Cu, K,CO; N

N 3
H Nitrobenzene i

A 715 slellA 6H-benzoldeflcarbazole 7.7g(40.0 mmol), iodobenzene, 24.5g (120.0 mmol), Cu powder,
1.8g(28.0 mmol), KyCO;, 11.1g(80.0 mmol), nitrobenzene 60 mlS =a}ar 200 ColA 12413+ &<t uvkelsd

nitrobenzene A|Asta wWEAZ Rl =R {75 EEste] MgSOES A3 &2 AASA
o 7159 &WE AAS & A¥aRviEad IR AAste] 54 35EA Al (9.0g, 33.6 mmol, & 84

o

GC-Mass (o] &X]: 267.32g/mol, SHX]: 267g/mol)
1H-NMR: & 7.46~7.55(m, 5H), 7.70(s, 2H), 7.83~7.88(m, 4H), 8.12(d, 2H)

<gtAl 2> A29] FHA

Br
(= 9
O —w D
iN] :

A 715 3Foll A Al 9.0g(33.6 mmol), NBS(N-bromosuccinimide), 6.0g (33.6 mmol), DMF 90 mlS &3s}laL 60
o Al 3A17F B¢t wulslglth,

WS 4 F DFS AAst dEdZ 2ol =g §7]15S BEete] MgS0E AR&ste] E& AA Y. #171%
o 8ulE AA% & APIZulE YR HASte] 2 1= A2 (3.7g, 10.8mol, F& 32%)< AL}
GC-Mass (O] &X]: 346.22g/mol, S X]: 346g/mol)

IH-NMR: & 7.45~7.54(m, 5H), 7.83~7.88(m, 5H), 8.12(d, 2H)

<gtA] 3> A39] FHA
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O
o 0
§ 9 e
N Pd(PPh;)4, K,CO;3 N

i Toluene, Ethanol, H,O i

A 7)5F 3ShollA] A2, 3.7g, (10.8 mmol), 2-nitrophenylboronic acid, 1.3g (10.8 mmol), 0.6g (5 mol%)gl
Pd(PPhs),, 2 potassium carbonate, 4.5g (32.3 mmol)®} 80ml/40ml/40ml12] Toluene/H;0/EthanolE ¥ i 110C

o 3413k ok wukslei,

e F5 2, iS22 gol=g o] &35le {F7|5S TEsha MgS0,E AFSste] ES AASSI Y. f7159 &
st & AYazetEa R gAste] 54 S3HEQ A3 (3.4g, 8,7mmol, & 81%)S AAUTE.

GC-Mass (o]&#=]: 388.42g/mol, =4 *]: 388g/mol)

1H—NMRI § 7.45~7.65(m, 6H), 7.82~8.05(m, 8H), 8.12(d, 2H)

<ttAl 4> A49] F{A

O NO: i NH
PPh,

Q Q 1,2-dichlorobenzene O Q

A 7)5 sfoll A A3 3.4g(8.7 mmol)3} triphenylphosphine, 5.7g (21.8 mmol), 1,2-dichlorobenzene 40 mlZ

S T 12A17F wEiTh. WS F8 % 1,2-dichlorobenzeneE A A WEYAFRe}o|=E o] &Elo] f7]
S sk MgSO,E AREste]l E& AAUTE. /715 &vlE AAS F AHa=vEIHIE HA St
=2 3}gHEel A4, (2.3g, 6.4 mmol, & 74%)S AT,

GC-Mass (o]#=]: 356.42g/mol, S X]: 356g/mol)

'H-NR: § 7.25(m, 1H), 7.45~7.64(m, 7H), 7.82~7.87(m, 4H), 8.10~8.12(m, 3H), 10.0(s, 1H)

[ZH]d] 2] B4o] §A
<gA 1> B19] A

? @,
) e,

N Cu, K2CO3

|
Nitrobenzene N E\ N

A 715F 3lellA  6H-benzoldeflcarbazole 7.7g(40.0 mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-
triazine, 41.3g (120.0 mmol), Cu powder, 1.8g(28.0 mmol), K,CO; 11.1g(80.0 mmol), nitrobenzene 60 ml<
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[0125]

[0126]
[0127]

[0128]

[0129]
[0130]

[0131]

[0132]
[0133]

[0134]

[0135]
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E38kala 200Co A 12417F SoF mulaldc).
g A ¥ nitrobenzened AASL WEHAIZHo| =R F7]5S B8 MgS0,E AHEst &8 AATHA
‘:]'. ‘%71091 ‘%‘HH% Zﬂ7—1§l‘ ‘:la; ﬁ%ﬂiﬂ]—ilaﬁj}i xézﬂ—al_oq %7&,] p,}%]_ o Bl, (88gy 39 8 mmo]y —/r:%
82%)S AT}

GC-Mass (o] &X]: 498.58g/mol, &AX]: 498g/mol)
1H-NMR: & 7.41~50(m, 8H), 7.71(s, 2H), 7.82~7.87(m, 4H), 8.09~8.11(m, 3H), 8.25~8.27(m, 5H)

<gt7 2> B2¢] 3t

Oy "3

A 715 3lellA Bl 8.8g (32.8 mmol), NBS(N-bromosuccinimide), 5.8g (32.8 mmol), DMF 90 mlS &3 3fa
60 CTolA 3AIZF &< wRESFAITEH

WS 4 F DFS AAst dEdZ 2ol =g §7]15S BEete] MgS0E AREste]l E& AAS Y. #71%
o 8ulE AA% F APIZulE TGN HASte] 27 1= B2, (4.0g, 6.9mol, F& 21%)< AU}
GC-Mass (©]&X]: 577.47g/mol, =AXA]: 577g/mol)

IH-NMR: § 7.41~50(m, 8H). 7.82~7.86(m, 5H). 8.09~8.11(m, 3H). 8.24~8.26(m, 5H)

<gA 3> B3] A
Br,
W ne
D o

) oD
N Pd(PPhy)y, K,CO;4 N
S Toluene, Ethanol, H,O
N
|

NO,

N._~N
-

A 7157 stellA B2, 4.0g, (6.9 mmol), 2-nitrophenylboronic acid, 0.8g (6.9 mmol), 0.4g (5 mol%)<]
Pd(PPhs),, % potassium carbonate, 2.9g (20.7 mmol)%} 80ml/40ml/40m1¢] Toluene/H,0/EthanolE ¥ il 110T

oA 3413t &<t wwkakgity.

s $85 &, duddF2ao|ng o]&3le f715S wEsta MgS0,E AHEste] &8 AANY. 7159 &
2 AAS & Adgule gz AAsle 237 83El B3, (3.5¢, 5.6 mmol, & 81%)< AT},

GC-Mass (©o]2X]: 619.67g/mol, A X]: 619g/mol)

'H-NVR: § 7.41~50(m, 8H), 7.65(m, 1H), 7.82~7.89(m, 6H), 8.00~8.11(m, 5H), 8.23~8.25(m, 5H)
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<¢HA| 4> B4o] A

NO,

PPh,

(e
)

1,2-dichlorobenzene

N N
QNQ QNY@
715 3tell A B3 3. 5g(5 6 mmol)} triphenylphosphine, 3.7g (13.9 mmol), 1,2-dichlorobenzene 40 mlZ

ZF 12X)12F wRkskoith, wRe E8 ¥ 1 2-dichlorobenzene® A|ASI WEdAZEgo|=E o] &t F7)

=olstaL NgSo= *}%0}04 25 AAsT. #7159 S AT ¥ AdazviEadd e GAlsk]

ojf o
o rlo B~

22 slelEel B4, (2.6g, 3.3 mmol, =& 78%)< AT}
GC-Mass (°]&x]: 587.67g/mol, =AX]: 587g/mol)

'H-NR: & 7.28(m, 1H). 7.41~49(m, 9H), 7.60(m, 1H), 7.82~7.88(m, 4H), 8.09~8.12(m, 4H), 8.23~8.25(m,
5H), 10.0(s, 1H)

[£H]d 3] C4¢] &4

<gA 1> 19 A

Cu, KzCO 3 N
Nitrobenzene O O

A 7]5 3sfollA] 6H-benzoldef]carbazole 7.7g(40.0 mmol), 2-chloro—-4-phenylquinazoline, 28.9g (120.0
mmol), Cu powder, 1.8g(28.0 mmol), K,CO;, 11.1g(80.0 mmol), nitrobenzene 60 ml& &33}al 200 CTolA 12

Iz

A ZF Fob watalsdct,
S FZ2 £ nitrobenzenes A|AStA WEHAIZHo|E2 {F7]FS 88t MgSO.E AF&3ste]l && AASHS]

g
o #7159 &vE AAS F AYazvEadgazE ZAsSt 54 33E9 €1, (9.0g, 33.6 mmol, F-&
Kol

34%) S ATt
GC-Mass (o]#=]: 395.45g/mol, SAX]: 395g/mol)

HNR: 6 7.41~50(m, 3H), 7.71(s, 2H), 7.80~7.87(m, 7H), 8.05~8.11(m, 5H)
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[0150]
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[0152]

[0153]
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[0160]

[0161]

[0162]

[0163]

ZIHSd 10-2016-0076355

<gHA 2> 29 A

(4D ave

A 715 3hellA C1 9.0g (33.6 mmol), NBS(N-bromosuccinimide), 5.8g (32.8 mmol), DMF 90 mlS &3 3}
60 CTolA 3AIZF &< RESFAATEH

N

WS A F DFS AAst dEdZ 2ol =g §7]15S BEete] NgS0E AREste]l E& AAS Y. #171%
o] &S AAS T AYIzelE T2 FA|Ste] B4 geEQ (2, (3.7g, 7.7mmol, T 23%)S AT}
GC-Mass (©]&X]: 474.35¢/mol, &4 X]: 474g/mol)

IH-NMR: &  7.41~50(m, 3H), 7.80~7.88(m, 8H), 8.05~8.10(m, 5H)

<gtA] 3> C39] FHA

Br OQNJQ O NO,
4L s

N
N Pd(PPhs), KoCO5 N
! Toluene, Ethanol, H,0 N)\N

TR G
A 715F 3SholA €2, 3.7g, (7.7 mmol), 2-nitrophenylboronic acid, 0.9g (7.7 mmol), 0.4g (5 mol%)gl
Pd(PPhs)., 2 potassium carbonate, 3.2g (23.2 mmol)®} 80ml1/40ml/40m1e] Toluene/H;0/EthanolES ¥ il 110C
o Al 3AIZF Bt wHkESIT
FT5 3, HaAIE2go|=E o]&3ty {7]FTS T MgS0.E AFE3ste] &5 AlAGAT. F71S5e &
A & APmgRetE a2 AAste] 22 33Ee €3, (3.2g, 4.0 mmol, F& 79%)S AUrt.

o
olo
ON

IR
GC-Mass (o]2X]: 516.55g/mol, A X]: 516g/mol)
1H—NMRZ § 1H-NMR: & 7.41~49(m, 3H), 7.65(m, 1H), 7.80~8.09(m, 16H)

<tHA 4> 49 A

Cpro »
NH
PPh,

Q Q 1,2-dichlorobenzene Q Q
N
N
A
. o
7]% Sholl A €3 3.2g(6.1 mmol)ﬂ triphenylphosphine, 4.0g (15.3 mmol), 1,2-dichlorobenzene 30 ml&

12712 wakekic), ¥h-3- £8 3 1,2-dichlorobenzeneZ #A| A3l WEHdlZRelo]| =g o] &ale] £7]
Ba) st NS0, 2 A}%o}oi =5 AARY. §7159 &uE AAS & APIaEetEaduE GAske

83E< (4, (2.2g, 4.6 mmol, & 76%)S AAT}.

ojf o
o rlo P~
Mz ob

I
o
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[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]
[0181]

SIME3d 10-2016-0076355
GC-Mass (o] &X]: 484.55g/mol, = X]: 484g/mol)

1H-NMR: & 7.28(m. 1H), 7.41~7.50(m, 4H), 7.63(m, 1H), 7.80~8.83(m, 7H), 8.03~8.10(m, 6H), 10.0(s, 1H)

[&H]d 4] D3¢] ¥4

<Al 1> A19] oA

aqe 2@ el
T O

A~ 715 3PollA 6H-benzoldef]carbazole 7.7g(40.0 mmol), iodobenzene, 24.5g (120.0 mmol), Cu powder,
1.8g(28.0 mmol), K,CO;, 11.1g(80.0 mmol), nitrobenzene 60 mlS EF3star 200ClA  12A13F &<t

< nitrobenzenes A|Asta wEAFEZo|ER {7]5& wEldte] MgSO,E AHESt =& A|ASHA

= g
ok #7159 &mE AAR F AgaRvEadgysE AAste] 24 3etE<l Al, (9.0g, 33.6 mmol, &
Kol

34%) S AU,
GC-Mass (o] &X]: 267.32g/mol, SAHX]: 267g/mol)

1
H-NMR: & 7.46~7.55(m, 5H), 7.70(s, 2H), 7.83~7.88(m, 4H), 8.12(d, 2H)

<gtAl 2> A29] FHA

B,
W s W
4D —on LD

O .

A 715 3hellA Al 9.0g (33.6 mmol), NBS(N-bromosuccinimide), 6.0g (33.6 mmol), DMF 90 mlS =33}
60 CollA 3AIZF F<t ‘ﬂio} }.

WS A F DFS AASt dEdZRee] =g §7]15S Bt MgS0E AREste]l E& AAS Y. #171%
o] 8ulE A|A% & APIZrlE YN E AASte] 2A 33EQ A2, (3.7g, 10.8mmol, & 32%)S AT}
GC-Mass (O] &X]: 346.22g/mol, S X]: 346g/mol)

IH-NMR: & 7.45~7.54(m, 5H), 7.83~7.88(m, 5H), 8.12(d, 2H)

<gt7 3> D1e] FA4

Be! o )
Br,
(HO; a

Pd(PPhy),, KoCO;y

QT O

A 715 3hellA A2, 3.7g, (10.8 mmol), 5-chloro-2-nitrophenylboronic acid, 2.2g (10.8 mmol), 0.6g (5

_28_



[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]

[0195]

[0196]

ZIHSd 10-2016-0076355

mol%)2] Pd(PPhs)s, 2 potassium carbonate, 4.5g (32.3 mmol)®} 80ml/40ml/40m1e] Toluene/H,0/EthanolS &

=
3L 110ColA 3AIE F3F wHksEgit).
e] o 1=

7, MedEzeto]l =5 o]l f71TS TEstal NgS0,E AHEste]l =& AT, F715e] &

T

o
olo
ON

o

=
W2 A A T AdgRatE a2 GAste] 24 33EQ DI, (3.7g, 8,7mmol, & 81%)S At}
GC-Mass (o] &X]: 422.86g/mol, A X]: 422g/mol)
H-NVR: & 7.44~7.56(m, SH), 7.71(d, 1H), 7.82~8.87(m, 5H). 8.11(d, 2H), 8.25(d, 1H), 8.27(s., 1H)

<¢HA| 4> D29] oA

NO
2 NH

PPhy

O Q 1,2-dichlorobenzene
N

715 3StellA D1 3.7g(8.7 mmol)ﬂ triphenylphosphine, 5.7g (21.8 mmol), 1,2-dichlorobenzene 40 ml=

A
go & 12A17F Witk ¥k £8 F 1,2-dichlorobenzeneS A At wEHUAFEEo|EE o] &3] F7)
=5 wEsta MgS0,E *}%0}04 5 AASAY. f7159 SuE AAS = dda=eEadyR gAsho

I
_|Zi

&3E< D2, (2.5g, 6.4 mmol, & 74%)S AAT}.
GC-Mass (o] &X]: 390.86g/mol, &4 =]: 390g/mol)
H-NVR: 6 7.08(s, 1H), 7.44~7.57(m, 7TH), 7.82~8.84(m, 4H), 8.11(d, 2H), 10.1(s, 1H)

<tA 5> D3¢] oA

NH NH

Pd(PPhs)4, K5,CO4
Toluene, Ethanol, H,O

A 7]5 shollA D2, 2.5g, (6.4 mmol), phenylboronic acid, 0.8g (6.4 mmol), 0.4g (5 mol%)<] Pd(PPhs),,
2 potassium carbonate, 2.7g (19.3 mmol)$} 80ml/40ml/40ml12] Toluene/H,0/EthanolE Y i 110Ce|A 3A|7F
RS dgETAl ) 2R =

HES T8 & vEdER2Zgo| =g o]&sly F715S BEsta MgSO0,E AFEste] &5 AAS Y. /7159 &
E AAS & AdgEntE a2 ZAste] B4 33E< D3, (2.3g, 5.2mmol, & 81%)=S LT},

GC-Mass (o] &X]: 432.51g/mol, =AX]: 432g/mol)

HNR: 7.44~7.57(m, 10H), 7.69(d, 1H), 7.77~7.88(m, 6H), 8.11(d, 2H), 10.1(s, 1H)

Fule 5] Bae] §4
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[0197]

[0198]
[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

ZIHSd 10-2016-0076355

<A 1> E29] oA

D —= . o
o o

A 7] 3dFollA E1 6.5g(33.6 mmol), NBS(N-bromosuccinimide), 6.0g (33.6 mmol), DMF 90 mlS &=3}s}a
TollAl 3AIZE &<9F uHkslSio).

o}
(e}

kS 4 3 DNFS AlASHL vEdIZgol =g §715S Ed 5t MgS0,E AHEste] &8 AASIAY. 7715
o] & AAG F AHIAZvEIYIR GASt 54 EFEQ] E2 (2.9g, 10.8mmol, & 32%) = AATE.
GC-Mass (o]&x]: 271.11g/mol, A X]: 271g/mol)

'H-NMR: & 7.83~7.88(m, 5H), 8.10(d, 2H)

<HA 2> E39] oA

e
. )¢
§ 9 o
o Pd(PPhy),, K,CO;
Toluene, Ethanol, H,0

A 7)5F 3ShollA] E2, 2.9g, (10.8 mmol), 2-nitrophenylboronic acid, 1.3g (10.8 mmol), 0.6g (5 mol%)2]
Pd(PPhs),, 2 potassium carbonate, 4.5g (32.3 mmol)$} 80ml/40ml/40ml12] Toluene/H;0/EthanolE ¥ il 110C

oA 3AI%t st aRkEIT).
s TR 5, WEESRgo|=E o] &dte] #7]5E Edstal NgS0,E ARESte]l S AAEelY. 715 &
WE AAR & AddazvtEag 2 AAste] 524 shehEql E3 (2.7g, 8,7mol, & 81%)& AU

GC-Mass (o]&X]: 313.31g/mol, =3 X]: 313g/mol)

1
H-NMR: & 7.65(m, 1H), 7.79~8.05(m, 8H), 8.10(d, 2H)

<tt7] 3> E4¢] 314

O NO2 i NH
PPh,

O Q 1,2-dichlorobenzene Q Q
O

(0]

7 Sl A E3 2.7g(8.7 mmol)¥} triphenylphosphine, 5.7g (21.8 mmol), 1,2-dichlorobenzene 40 ml&
S 5 12A)17F wHbEIA Y, WES FJ 3 1,2-dichlorobenzeneE A|ASIE WEHASZEfo| =5 o] &3l 7]
S sk MgSO,E AREste]l E& AASUTE. /715 &vlE AAS F AHa=vtEIHIE HA St

=4 3132l E4, (1.8g, 6.4 mmol, & 74%)S AT},

o)
ok~
N

GC-Mass (©]&x]: 281.31g/mol, =A=]: 281g/mol)

'H-NR: § 7.27(m, 1H), 7.51(m, 1H), 7.63(d, 1H), 7.83~8.88(m, 4H), 8.10(d, 3H), 10.0(s, 1H)

[Zu]o] 6] F4o] 34
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

ZIHSd 10-2016-0076355

<A 1> F29] oA

OO = D

S

(2]

A 7]5 3dFollA F1 7.0g(33.6 mmol), NBS(N-bromosuccinimide), 6.0g (33.6 mmol), DMF 90 mlS &=3%}s}a
TollAl 3AIZE &<9F uHkslSio).

o}
(e}

WS T4 F DFS AlAst WEdE2eol =2 {715 EEste] NgSOE AHgste] &S AAS AT, §71%
o] &uiE AAT §F APAZntEIYIZ HASte] 54 kel F2 (3.1g, 10.8mmol, & 32%)S At
GC-Mass (O] &X]: 287.17g/mol, S X]: 287g/mol)

H-NVR: 6 7.83-7.91(m, 5H), 8.10(d, 2H)

<HA 2> F39] oAl

Oy

. g
W o
S Pd(PP113)4, ch():;
Toluene, Ethanol, H,O

A 715 3ShollA] F2, 3.1g, (10.8 mmol), 2-nitrophenylboronic acid, 1.3g (10.8 mmol), 0.6g (5 mol%)2]
Pd(PPhs),, 2 potassium carbonate, 4.5g (32.3 mmol)$} 80ml/40ml/40ml12] Toluene/H;0/EthanolE ¥ il 110C

oA 3AIZF EoF wulksl T,
e F858 5, fyadFzdo|=g o83l §715S Hada MgS0,E AHEste] &8 AASAY. 47159 &
& AAS = APIa2=etEaY g2 ZASte] 53 s15tE<l F3 (2.8, 8.5mmol, & 79%)& LUt

GC-Mass (o]&#=]: 329.37g/mol, SAX]: 329g/mol)

1
H-NMR: & 7.58(m, 1H), 7.77~8.02(m, 8H), 8.10(d, 2H)

<tt7] 3> F4¢] 314

O NO2 O NH
PPh,

O Q 1,2-dichlorobenzenc O Q
S

S

7 Sholl A F3 2.8g(8.5 mmol)¥} triphenylphosphine, 5.6g (21.2 mmol), 1,2-dichlorobenzene 30 ml&
S 5 12A)17F wHbEIA Y, WES FJ 3 1,2-dichlorobenzeneE A|ASIE WEHASZEfo| =5 o] &3l 7]
S sk MgSO,E AREste]l E& AASUTE. /715 &vlE AAS F AHa=vtEIHIE HA St

22 3352 F4, (2.0g, 6.6 mmol, & 78%) <L AT},

o)
ok~
N

GC-Mass (°]&X]: 298.37g/mol, =AX]: 298g/mol)

'H-NR: § 7.24(m, 1H), 7.48(m, 1H), 7.60(d, 1H), 7.80~8.85(m, 4H), 8.08(d, 3H), 10.0(s, 1H)

[Zule] 7] G4o] 34

_31_



[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

ZIHSd 10-2016-0076355

<A 1> FG2¢] ¢Ad

GO = D

A4 715 shellA G1 7.3g(33.6 mmol), NBS(N-bromosuccinimide), 6.0g (33.6 mmol), DMF 90 mlS =%3}aL 60
ColA 3AI7E Fek mualsc),

Wg B4 DFS AASD iYARAelER 47158 Bele] NgS0E Agetel B AASAY. 4715
o] 8= AA T AP ErntE a1y E AA st EF =<l G2 (2.3g, 7.7mmol, F& 23%)S ATt

GC-Mass (©]&X]: 297.19g/mol, = X]: 297g/mol)

1
H-NMR: & 1.99(s, 6H), 7.82~7.90(m, 5H), 8.11(d, 2H)

<A 2> F39] {4
OzN NO
Br o Q-
(HO),B

Pd(PPh3),, K,CO5
Toluene, Ethanol, H,O

A 715F 3ShollA F2, 2.3g, (7.7 mmol), 2-nitrophenylboronic acid, 0.9g (7.7 mmol), 0.4g (5 mol%)gl
Pd(PPhs)., 2 potassium carbonate, 3.2g (23.2 mmol)$} 80ml/40ml/40ml1e] Toluene/H;0/EthanolES ¥ il 110C

o A 3AIZF st wRkEkiTh,
3 5, MEREEge] s ol &t #F7I5S FulstaL NgSOoE AHEste] &5 A, #7159 &
e A 5 AdazvtEagv 2 JAste] 54 el 63 (2.1g, 6.1mol, & 79%)S LAt

D
(@)
=

-Mass (°]&x]: 339.39g/mol, =4 =]: 339g/mol)

H-NVR: 6 1.99(s, 6H), 7.55(m. 1H). 7.76~8.01(m, 8H), 8.08(d, 2H)

<HA| 3> F49] oA

O NOz ‘ NH
PPh,

Q Q 1,2-dichlorobenzene D Q
S

S

715 skellA F3 2.1g(6.1 mmol)¥} triphenylphosphine, 4.0g (15.3 mmol), 1,2-dichlorobenzene 20 ml=
F 1247 wwksgitt. Wk F3 % 1,2-dichlorobenzeneS Al At wgdlF2elo]|=E o]gdto] f7]
ek MgSOE AHEEte] &8 AASUY. 7715 &HE AA & APIAZulETHIR HA|ste

832 G4, (1.4g, 4.6 mmol, & 76%)S AAT}.

ojf o
o rlo P~

I
o

GC-Mass (o]&X]: 307.39g/mol, A X]: 307g/mol)

H-NMR: & 1.99(s, 6H), 7.22(m, 1H), 7.45(m, 1H), 7.57(d, 1H), 7.78~8.82(m, 4H), 8.06(d, 3H), 10.0(s,
1H)
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[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

ZIHSd 10-2016-0076355

[3t4dd 1] R1¢] 94

; o O
NH
O + O O P(t-Bu)s, Pd,(dba)s N O
O Q NaOt-Bu, Toluene O
g 9 ) &,
2 50 °
A 715 stollAd A4, 2.3g(6.4mmol), 5'-chloro-1,1':3",1''-Terphenyl, 1.9g(7.1mmol), 0.3g (5 mol%)2]
Pd,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 19.9g(19.3mmol)2} 50mle]
I3 =%

ihgo] 4% F WEdI RGO ER {7|S5E £HT s MeS0E ARESte] =5 A Y. AdaRntED

g2 AAste] &3 §3FE<l Rl, 2.4g(4.1mmol, F& 63%) S AU},

0
Toluene® Y 110°CAA 4A]17F FoF wHks}

ol
32

)

GC-Mass (o] &X]: 584.71g/mol, & X]: 584g/mol)

-
P(t-Bu)s, Pdy(dba)s; O N’z,/
NaOt-Bu, Toluene QOQ N Q
N
@ R2

A 7)5F ShollA A4, 2.3g(6.4mmol), 2-chloro—4,6-diphenylpyrimidine, 1.9g(7.1mmol), 0.3g (5 mol%)<2]
Pd,;(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) % Sodium tert-butoxide, 1.9g(19.3mmol)<} 50ml1<]

'3':)\&]01 2 RZO ’3':/\5]

TolueneE gl 110CoNA 4A)17F B<F wHHsli T},

39

g0 FAE S WEAERgol 2R /§75E BEd o MgSOE AHESte =& AAST. AR ARvED
a2 AAste] =2 3E2l R2, 2.3g(4.0mmol, F& 62%)S AT).

GC-Mass (©]#=]: 586.68g/mol, =4 X]: 586g/mol)

[3t4dd 3] R3¢] &4

P(t-Bu);, Pdy(dba);

NaOt-Bu, Toluene

iNj
A 7)5F 3ShollA A4, 2.3g(6.4mmol), 2'-chloro-6'-phenyl-2,4'-bipyridine, 1.9g(7.1lmmol), 0.3g (5 mol%)
9] Pdy(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) % Sodium tert-butoxide, 1.9g(19.3mmol)<2} 50ml2]

TolueneE gl 110CoNA 4A)17F F<F wHksli T},
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[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

ZIHSd 10-2016-0076355

Hgol TZ2E T vHAZT 2o =2 {758 2 o NgS0,E AHEste] S AASIGY. HHaEnEL
A2 GAste] 24 31829 R3, 2.5g(4.3mmol, & 67%)S LA}

GC-Mass (©]&#=]: 586.68g/mol, =4 *]: 586g/mol)

[3tAd el 4] R104] 3HA

® v
P(t-Bu)s, Pdy(dba)s N@’Q
NaOt-Bu, Toluene COQ

A 717 SfollA A4, 2.3g(6.4mmol), 2-(4-chlorophenyl)pyridine, 1.3g(7.1mmol), 0.3g (5 mol%)2]
Pd,(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) % Sodium tert-butoxide, 1.9g(19.3mmol)<} 50ml1<]

Toluened Y¥iL 110TCol|A] 4A17F 5 wxks}gitt,

ol

g0 T2 F WudFagel=g §75S et MgSoE AMEste 5& AASAY. A¥azven
o2 AR se] &2 313E<] R10, 2.0g(3.9mmol, F& 61%)S LU,

GC-Mass (o]&#=]: 509.60g/mol, =4 X]: 509g/mol)

[3tAd el 5] R11¢] 34

7N

=N
=N P(t-Bu);, Pd,(dba)s
Q . Q ‘ Cl NaOt-Bu, Toluene QOQ
N
@ @ R11

HAAa 71F ShollA A4, 2.3g(6.4mmol), 2-(3-chlorophenyl)pyridine, 1.3g(7.1mmol), 0.3g (5 mol%)]
Pd,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)%} 50mle]

=

o]l A" F vMEdERdol =R 75 2T te MgSo,E At =& AT, AdARnED

gl

TolueneE Y3l 110CollA] 4A13F &< s}

ol
32

g2 AAste] B2 §3FE< RIL, 2.1g(4.lmmol, F& 64%)S Ar}h.

GC-Mass (©o]&X]: 509.60g/mol, &4 =]: 509g/mol)
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[0275]

[0276]
[0277]

[0278]

[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

ZIHSd 10-2016-0076355

[3tAd el 6] R12¢] 3HA

@ \
NH -
Wy (L
OOQ JF P(t-Bu);, Pd,(dba);
N cl NaOt-Bu, Toluene COQ

3

A 717 SollA A4, 2.3g(6.4mmol), 2-(2-chlorophenyl)pyridine, 1.3g(7.1mmol), 0.3g (5 mol%)2]
Pd,(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)<} 50ml1<]

N

TolueneE Yl 110°CoA 4A1ZF &<k st

™
olo

ihgo] $24% - WHdIRSo =R fr|5s 2Ed i NgS0E ARt =& A, ddazvtEd
dhu = AAste] F4 shehE]l R12, 2.1g(4. Immol, & 63%)& LAt

GC-Mass (o]&#=]: 509.60g/mol, &4 X]: 509g/mol)

[3tAd el 7] R14¢] 34

P(t-Bu)s, Pds(dba);

NaOt-Bu, Toluene

A 75 sfollA A4, 2.3g(6.4mmol), 2-(4-chlorophenyl)-4,6-diphenylpyridine, 2.4g(7.1mmol), 0.3g (5
mol%) 2] Pdy,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)%}

50ml 9] TolueneE Y¥Wil 110TolA] 4A17F F2F uwksHSITE.
Wgol F4% 3 redIFEgolEg {7]5S w83 o NgSo,E AFEete] &5 AAsSIY. AdHaEnEa
o2 AAste] B2 3¢E9 R4, 3.0g(4.6mmol, FE 71%)S LAt

M

GC-Mass (o]&Xx]: 661.79g/mol, =AX]: 661g/mol)

[3t4d el 8] R15¢] 3HA

oW
O = P(1-Bu)s, Pdy(dba)s
O I 4‘/“

N NaOt-Bu, Tolucne
A 7)5F sl A4, 2.3g(6.4mmol), 4-(4-chlorophenyl)-2,6-diphenylpyrimidine, 2.4g(7.1mmol), 0.3g (5
mol%) 2] Pdy,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)%}

o
"o
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[0288]

[0289]

[0290]

[0291]
[0292]

[0293]

[0294]

[0295]

[0296]
[0297]

[0298]

[0299]

ZIHSd 10-2016-0076355

[¢]

50ml 9] TolueneE YWil 110TColA] 4A17F FoF w3l
=
=

Hhso] $24d F vadE2go| =2 {4752 283 U3 NgS0,E AFEste] ES AASINE. A az2vEn
o2 AA ] B4 3}gE<Ql R15, 3.1g(4.7mmol, & 73%)S LAr}.

GC-Mass (o]&X]: 661.79g/mol, A X]: 661g/mol)

‘St/\gq 9 R160 ‘Et/lg
O NH O \ ,Q’CN:?NQ
OOQ g /@,,&'”/N P(t-Bu);, Pd;(dba)s QO
R
N

N NaOt-Bu, Tolucne
. SR

A 75 3FlollA A4, 2.3g(6.4mmol), 2-(4-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 2.4g(7.1lmmol),
0.3g¢ (5 mol%)® Pd,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,

Y3 110TColA 443 ok wukakit),

1.9¢(19.3mmol) ¢} 50ml 2] TolueneE @
8o F4" § WudEZgol=2 §715S 28 o MgSOE AMEst &S5 AASY. Afa=veED

g2 AAste] B2 §3E< RI6, 3.1g(4.7mmol, F& 72%)S At

GC-Mass (©o]2X]: 661.79g/mol, A X]: 661g/mol)

[&Ael 10] R189] A

P(t-Bu)s, Pdy(dba)s O
N
NaOt-Bu, Toluene QO
@ \
@ R18

A 715 shollA A4, 2.3g(6.4mmol), 4-(3-chlorophenyl)-2,6-diphenylpyridine,
mol%)9 Pdy(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) ™ Sodium tert-butoxide,

2.4g(7.1mmol), 0.3g (5
1.9g(19.3mmol ) <}

50ml Y] TolueneE 21 110TAA 4A17F E<F wukaloic).

o]l $AE F MEdEEdol =R 75 2T U MgSo,E At =& AT, AdARnED

g2 AAste] B2 §3E< RIS, 3.0g(4.5mmol, F& 70%)S At

GC-Mass (©o]2X]: 661.79g/mol, A X]: 661g/mol)
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[0300]

[0301]
[0302]

[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

ZIHSd 10-2016-0076355

[3tAd el 111 R199] 34

» i
NH O O d
O N O P(1-Bu)s, Pd,(dba)s N
Q N Q J‘» /d: § NaOt-Bu, Toluene OOQ
Cl N
s S

A 715 3StollA A4, 2.3g(6.4mmol), 2-(3-chlorophenyl)-4,6-diphenylpyrimidine, 2.4g(7.1mmol), 0.3g (5
mol%) 2] Pd,(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) % Sodium tert-butoxide, 1.9g(19.3mmol)<}

50ml 2] TolueneE ¥ 110°ColA 4417F E<F wwtalgich.
ihgo] $AE F MEAIFRIIER {758 22T ve MgS0.E ARt =5 AASIY. dHARmED

g2 AAste] B2 §3E<] R19, 3.0g(4.5mmol, F& 70%)S At

GC-Mass (o]2X]: 662.78g/mol, A X]: 662g/mol)

[gHAde] 12] R209] A

O NH @ %ﬁ’:\l :
OOQ | NZN P(t-Bu)s, Pdy(dba), O N d
A
Q R20

|
N Cl \©)\\N/K© NaOt-Bu, Toluene

A 75 3FlollA A4, 2.3g(6.4mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 2.4g(7.1lmmol),
0.3g¢ (5 mol%)® Pd.(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,
1.9g(19.3mmol) ¢} 50ml 9] Toluene® ¥ il 110TollA 4A)7F FoF wwkaliTh.

3ol TAE ¢ WaddER2go|=g f7|5S 288 e MgS0,E AHEste] ES AASISY. dda=nten

g2 AAste] B2 §3E< R20, 3.1g(4.6mmol, F& 72%)S At

GC-Mass (o]&X]: 663.77g/mol, &S X]: 663g/mol)
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[0310]

[0311]
[0312]

[0313]

[0314]

[0315]

[0316]
[0317]

[0318]

[0319]

[0320]

[0321]
[0322]

ZIHSd 10-2016-0076355

[3tAd el 13] R229] 34

()
o
P(1-Bu)s, Pd,(dba); N

NaOt-Bu, Toluene OO N O
© N ‘ R22

A 7)5 sfollA A4, 2.3g(6.4mmol), 4-(3-chlorophenyl)-2,6-diphenylpyridine, 2.4g(7.1mmol), 0.3g (5
mol%) 2] Pdy,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)%}

50m1 9] TolueneE €il 110TANA 4413 &< Wk,
Hgo] TZ2E ¥ vHAZT 2 =2 {758 2 oS MgSO,E AFEste] S AASIGY. HHaEnE L
A2 GAste] 24 31829 R22, 3.0g(4.1mmol, & 64%)2 AU},

GC-Mass (o]2X]: 661.79g/mol, =AHX]: 661g/mol)

[3tAd el 14] R239] 34

(P O . J
Q Q + N/ S O P(t'Bu)3, sz(dba)3 N N
N

=N
c NaOt-Bu, Toluene OO N
d L)
@ R23

A 75 3ol A4, 2.3g(6.4mmol), 2-(2-chlorophenyl)-4,6-diphenylpyrimidine, 2.4g(7.1mmol), 0.3g (5
mol%) 2] Pd,(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) % Sodium tert-butoxide, 1.9g(19.3mmol)<}

50ml Y] TolueneE i1 110TANA 4A17F E<F wukalolct.
3ol TAE ¢ WaddER2go|=2 f7|5S 88 e MgS0,E AHEste] ES AASISY. ddaznten
g2 AAste] B2 §3E<] R19, 2.6g(4.0mmol, F& 62%)S ATt

GC-Mass (o] &X]: 662.78g/mol, A X]: 662g/mol)

[&Adel 15] R249] A

« QL. O
NH )
OOQ + cl 9 N P(t-Bu)s, Pdy(dba); CQ
! @2\\"])\@ NaOt-Bu, Toluene | O
s @

A 75 3FlollA A4, 2.3g(6.4mmol), 2-(2-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 2.4g(7.1lmmol),
0.3g (5 mol%)® Pd,(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,

1.9g(19.3mmol) ¢} 50ml 9] Toluene® ¥ il 110TolA 4A)7F FoF wwkaliTh.
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[0323]

[0324]

[0325]

[0326]
[0327]

[0328]

[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

ZIHSd 10-2016-0076355

wgol FAE F RAIRIER §7152 Reld 0E g0, AHgdtel BE AARGT. BRAZHED

o

o2 AAS] 22 8320 R24, 2.8g(4.3mmol, & 66%)S LT}

GC-Mass (o]&Xx]: 663.77g/mol, =AX]: 663g/mol)

[3tAd el 16] R259] 34

Y N t-Bu);, Pdy(dba); _,<
O‘ + Nl NaOt-Bu, Toluenc Q \N
N

A 715 Sl A4, 2.3g(6.4mmol), 2-chloro—4-phenylquinazoline, 1.7g(7.1mmol), 0.3g (5 mol%)<
Pd,;(dba)s, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide, 1.9g(19.3mmol)<} 50ml1<]

TolueneE gl 110CoNA 4A)17F B<F wHksli T},

Wgol FAE F AT ER §7152 Reld 0E NS0, AHgdtel BE AARG. BRARHED

gl o

o) =2 AAte] B4 3LEQ R25, 2.5g(4.dmmol, F& 69%)S AT

GC-Mass (©]&#=]: 560.65g/mol, S X]: 560g/mol)

[ 17] R459] FA
O NH Q
S ad
OO‘ + © P(t-Bu);, Pdy(dba); \
N

NaOt-Bu, Toluene
CK( N 7)© N
o N7 R45
N \ N S\N

A 715 3FlollA] B4, 2.6g(4.4mmol), iodobenzene, 1.0g(4.8mmol), 0.2g (5 mol%)®] Pdy(dba)s, tri-tert-

butylphosphine, 0.1g(0.2mmol) ¥ Sodium tert-butoxide, 1.3g(13.1mmol)&} 50mle] TolueneE YWil 110TCel
24X FoF uiksFAA T,
3ol TAE ¢ WaddER2gol=g f7|5S 298 e MgS0,E AHEste] ES AASISY. dda=nten

P2 AAste] B2 53E< R45, 2.2¢(3.3mmol, F& 75%)S At

GC-Mass (o] &X]: 395.49g/mol, &4 X]: 395g/mol)
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[0335]

[0336]
[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]
[0347]

ZIHSd 10-2016-0076355

[3tAd el 18] R509] 34

Q. o
&) 4 @ P(t-Bu);, Pdy(dba); OO @
ale N

N NaOt-Bu, Toluene ‘
N %N N=
G o

A 715 3FholA] C4, 2.2g(4.6mmol), iodobenzene, 1.0g(5.1mmol), 0.2g (5 mol%)®] Pdy(dba)s, tri-tert-

butylphosphine, 0.2g(0.2mmol) ¥ Sodium tert-butoxide, 1.3g(13.9mmol)%} 50mle] TolueneE YWil 1107TCel

A 4AZE For nRkEATEH
3ol TAE ¢ WaddER2gol=g f7|5S 298 e MgS0,E AHEste] ES AASISY. dda=nten
g2 AAste] B2 §3E<] R0, 1.9g(3.4mmol, F& 74%)S At

GC-Mass (o] 2X]: 560.65g/mol, &4 X]: 560g/mol)
[340] 19] R708] ¥4
@ / N
@ N0
NH

=N
N7 N P(t-Bu);, Pdy(dba); O j
OOQ jL “ \©)\\N )l\© NaOt-Bu, Toluene N
A

R70

A 75 ShollA E4, 1.8g(6.4mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 2.4g(7.1lmmol),
0.3g (5 mol%)el Pdy(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,

1.9¢(19.3mmol) ¢} 50m1 2] TolueneE Wil 110TColA] 4A)17F F<F HksFI T

39

o] TAY F WS R =R §7]5S FE S U MegS0E AHEEte] E& AlASIY. AR aEnED
A2 GAste] 24 31829 R70, 2.92(2.9mmol, F& 72%)S AU,

GC-Mass (©]&X]: 614.74g/mol, =A=]: 614g/mol)

[ 20] R1209] ¥4

> > Yo

N7N P(t-Bll)3, sz(dba)3

NH
oy 4 e
Q Q C|\©/LN NaOt-Bu, Toluene
S

A 715 ShollA F4, 2.0g(6.4mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 2.4g(7.1lmmol),
0.3g (5 mol%)el Pdy(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,

L,
Sos N

S
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[0348]

[0349]

[0350]

[0351]
[0352]

[0353]

[0354]

[0355]

[0356]
[0357]

[0358]

[0359]

ZIHSd 10-2016-0076355

1.9¢(19.3mmo1) ¢} 50m1 9] TolueneE Wil 110TellA 4417+ F<F awHaloitt,
ibgo] TAE F MEAIFRHIER {758 2T ve MgS0.E ARt =& AASSIY. AHARmED

o

g2 AAste] &3 §3FE<] R120, 2.8¢(3.1mmol, F& 72%)S Ar}h.

GC-Mass (o] &X]: 604.72g/mol, A X]: 604g/mol)

g4 21] R1709] 34

O ;/ N@
NH N N
& W P(-Bu);, Pd(dba); ®
D T e~ N
N NaOt-Bu, Toluene
° (5
Q R170

o

A 715 3FhollA G4, 1,4g(4.6mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 1.8g(5.1mmol),
0.2¢ (5 mol%)® Pdy(dba);, tri-tert-butylphosphine, 0.1g(0.2mmol) 2 Sodium tert-butoxide,

1.3¢(13.9mmol1) ¢} 50m1<] Toluene® YWl 110TCoA] 4A17F E<QF wukslglt),
Hhso] T2 F vedF2golng §715S wEd v NgSo.E ARl 58 AASNY. AfazvEDn
g2 AASe] 22 glgEel R170, 2.0g(2.2mmol, & 72%)S AT,

GC-Mass (o] &X]: 588.66g/mol, =4 =]: 588g/mol)

Ao 22] R2202] €A
- -+ 9 N P(t-Bu)s;, Pdy(dba);
OOQ m\@)\\NJ\@
NaOt-Bu, Toluene
N
R220
3 é

A 715 3FhllA D3, 2.3g(5.2mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine, 1.4g(5.7mmol),
0.2¢ (5 mol%)e Pdy(dba);, tri-tert-butylphosphine, 0.1g(0.3mmol) 2 Sodium tert-butoxide,

1.5g(15.7mmol) 2} 50m1 9] ToluenelZE @il 110°CeA 441t E<F avkslgict.

Hhso] T2 F vedF2golng §715S wEd v NgSo.E ARl 58 AASNY. AfazvEDn
g2 AAste] BA 33E<Q R220, 2.7g(3.6mmol, F& 69%)S LT}

GC-Mass (o] &X]: 739.86g/mol, A X]: 739g/mol)
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[0360]

[0361]
[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

ZIHSd 10-2016-0076355

[ 23] R225¢] 34

ey S O

cl N=
YN\ O P(t-Bu)s, Pdy(dba)s O __< P
OOQ + N/ NaOt-Bu, Toluene QO \N Q

A 7]1F 3ShollA D3, 2.3g(5.2mmol), 2-chloro—-4-phenylquinazoline, 1.4g(5.7mmol), 0.2g (5 mol%)2]
Pd;(dba)s, tri-tert-butylphosphine, 2¢(0.3mmol) % Sodium tert-butoxide, 1.5g(15.7mmol)<} 50ml<]

0.
Toluenel & 91 110CoA 4A17F FQF wurselglth,
3ol TAE ¢ WaddER2gol=g f7|5S w98 e MgS0,E AHEste] ES AASISY. dda=nten
g2 AAsle] &2 §3E<] R225, 2.3¢(3.6mmol, F& 69%)S At

GC-Mass (o] &X]: 636.74g/mol, &S X]: 636g/mol)

FAdol A AR FAHOR YW WHOR NEE FHAAS @ F olul) el wel 54 &

7] EL &2HE Al#eE3

)

WA, ITO (Indium tin oxide)”} 1500A FAZ ¥t m9E fg] 78S /55 2S342 AHsAdY. F75
Mol gy ojAxed UdFE, ofHE, W Fo AR 253 AFHES st A2AIZ] § UV 0ZONE AlA
7] (Power sonic 405, SAIEHIF)ZE o]&A17] t} Aot Mg SZF7|Z 7

B2 ol &g,

oo
()
-
il
o
oo
ol
ol
2
oz
N
s
i
tlo
(@]
AL
=
X,

olg2A FulE IT0 % A= 9o m-MIDATA (60 nm)/TCTA (80 nm)/ R1, R10, R11, R12, R15, R16, R18, R19,
R20, R22, R23, R24, R45, R70, R120, R170, R2209] ZZ2] 3}¢t&E + 10 % Ir(ppy)s (30nm)/BCP (10 nm)/Alqs

(30 nm)/LiF (1 nm)/Al (200 nm) =28 HZsto] §7] EL A2 A2st9 o).

m-MTDATA, TCTA, Ir(ppy)s, CBP % BCPe Fzx+ 3t7]¢} #tt.

o

m-MTDATA TCTA

Ir(ppy)s
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[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

ZIHSd 10-2016-0076355

(v 1] 54 §7] EL A7) A2

l

PP g T2E 224 35HE Rl Ul CBPE AHE3he AS AlQstas AAld 19 5de 3A
2
A0

71 EL 274 AlFskgivt.

o

Al 1~ 17 B Blale] 104 Zﬂﬂ} z}zke] A f7] BL 2zbel tigte] AR (10) mA/crell A o] &4
&l

F 1
N TAE T A EL 9= AFas
(V) (nm) (cd/A)
AAd 1 R1 5.9 515 41.2
2 2 R10 6.1 515 42.1
2A4 3 R11 6.0 514 41.2
2o 4 R12 5.8 515 41.4
Ao 5 R15 6.6 514 40.2
21X 6 R16 6.4 515 40.3
A 7 R18 6.0 515 40.7
2A e 8 R19 6.2 515 42.3
Ao 9 R20 5.8 515 44.0
A A ¢ 10 R22 5.5 515 42.5
A9 11 R23 6.8 514 41.3
A Ao 12 R24 5.7 515 43.6
2 A ¢ 13 R45 5.6 515 43.8
A A e 14 R70 6.0 515 44.5
A A ¢ 15 R120 5.0 515 40.1
A A 16 R170 4.5 515 39.5
A A e 17 R220 5.5 515 43.1
Hlaof 1 CBP 7.2 517 36.1

A7 # 19 JERR vl o], E odbde] wE 3}3E(R1, R10, R11, R12, R15, R16, R18, R19, R20, R22,

R23, R24, R45, R70, R1120, R170, R220)& 2FZo =7 Algsle AAld 1-17¢ %A F7] EL &2AbE, F

CBPE ARg3t 54 f7] EL &xt(Mae Def vug] & wf a& 9 P50 WolA 1o} 538 458 e
o

=
-
e 2s & Sl

[2A]e] 18 ~ 23] AA §-7] EL A2e] A&

A do A TAE FFTES EXAAoRE defd WHoRE meE F3IAAE 3 & ol A w2 AN &
7] HA g ﬁ\_x}% x1]40}%34.

WA ITO (Indium tin oxide)”} 1500A A= ¥l zmE®
Mol B oA RY AFEL, ofHE, e 5o &A=
7] (Power sonic 405, 3FAEH|I)E o]&A7] t}& U
+& o3Il

9 Re TR 2ove AHaAd. TR
253 AlFS stal AZRA7 F UV 0ZONE A4
qaka AF 232 7|

=l
il
o,
oo
ol
ol
Q
oz
)
)
i
tlo
ol
A
=
X

olgA #nlg IT0 ¥ A= ¢Jo] m-MIDATA (60 nm)/TCTA (80 nm)/ R2, R3, R14, R25, R50, R2259] 3}§%&
10 % (pig)eIr(acac) (30nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) o2 A8 F7] A

# 2AE AT,

w4
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[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

ZIHSd 10-2016-0076355

[H) 24 2]
S FAAA G SAE SAEA A7) FAdd 29 sEHE diAl (BPE AMESke AES ALstae A7) AA
o 13 43t Fgo=z AA {7 AA G AE ALST.

A7) AAe 18 ~ 23 D vlalef] 204 AFEE m-MIDATA, (pig).Ir(acac), CBP 2 BCPel F+x¥& 379 Zt}.
oo

57 Goof [Grxt Good

m-MTDATA NPB

f

(87} 2]

AAlel 18 ~ 23 9 mlale] 2 oM AIRF Zhzke] {7 HA L el tiste] AFEE 10 mA/arol A e T
A 2 AREES A, 1 AFHE sy ® 26 JERNST).

X2
nE TAE T A EL 9= AFas
W) (nm) (cd/A)
A Ao 18 R2 4.1 621 12.7
Ao 19 R3 4.4 621 11.5
A Ao 20 R14 4.4 620 10.9
Ao 21 R25 3.8 621 13.7
A Ao 22 R50 3.5 621 13.2
Ao 23 R225 3.5 621 12.8
Hluld 2 CBP 5.5 622 9.1

AEe WHFO) AR AL AAd 18-239] A4 {7
@ A4 §7] A g 2R e 2)9) wme) 2w &
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