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Mo
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F= 71371 22HE A
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[127]

A A

2, dlm Aol A, Al 71, ZHE TV,

=

Sl

PDA, H AL, PMP, 2] 5.

[128]

wK
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8h7] w4 13}
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[e]
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}7]

e}
H
21 12] Sub 1

Sub 1

2

(R"a

9]
A 1]
;

r

[e)

1
)

T

H
<HHE2] 1>
(R%)c @
Sub 1
1

T

GV A7) 2] A 29
Hl-

[

H

=
7+o] Sub 1] Sub 29} HF-&

[130]
[131]
[132]
[133]
[134]
[135]
[136]
[137]
[138]
[139]
[140]



WO 2017/116044 PCT/KR2016/014650
[141]  <¥H52] 2>
[142] N it T e
G Y e QB e :::
®)e O'@ 4 ;\,;2 KOAC / DMF @ @ o ) ] -
R S !
Sub 1-1 Sub 1-2 Sub 1-3 Sub1
[143]
[144]  Sub L(GFA] oA
[145] s
Y omm o o.ome QP
2 05 BN 50 o0
Sub 1-1-1 Sub 1-21 Sub 1-31 Sub 1(3)
[146]
[147]  Sub1-2-1°] 34
[148] Sub 1-1-1 (55.3g, 140 mmol)-2- DMF 980mL°ll = <1 ¢l bispinacolborate (39.1 g,
154 mmol), PACl,(dppf) = =)l (3.43 g, 4. 2 mmol), KOAc (41 3g,420 mmol)&
TA R FH7FeE & 24 Al ZE algk 2o, A o] 3 §3HEF silicagel column 2
AAde AAM e F HeolE EW% Sub 1-2-1% 44.6g (72%) 4 A o}
[149]
[150]  Sub 1(3)9] §t4
[151] Sub 1-2-1 (35.4g, 80 mmol), THF 360 mL, Sub 1-3-1 (23.8g, 84 mmol), Pd(PPh;),
(2.8g, 2.4mmol), NaOH (9.6g, 240mmol), = 180 mL-S & 7} ¢t 3',1, EnA=13
BFA 71, Hhg-o] 5 M etherd} B2 &3 T 77152 MgSO,=2
Azsal 5% 3 T A H §-7] 85 silicagel column 2 A 2 7g31o] A =S
29.4¢ (78%) Y St}
[152]
[153]  Sub (AT oA
[154]
|
e
v THF 110
B
Br
Sub 1-2-1 Sub 132 Sub 1(4)
[155]
[156]  Sub 1(4)2] §+4
[157] Sub 1-2-1 (35.4g, 80 mmol), THF 360 mL, Sub 1-3-2 (32.7g, 84 mmol), Pd(PPh;),

17
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(2.8g, 2.4mmol), NaOH (9.6g, 240mmol), = 180 mL= & 7}
SR AT BhEo] ¢ H ether?} 22 FE3 T F7]5
Azsal 5% 3 T A H §-7] 85 silicagel column 2 A 2 7g31o] A =S

32.8g (711%) A}

[158]
[159] Sub 18] o Al= T} F oL} o]
[160] ) O:O
SO
? ;
9,
Sub 1(1) Sub 1(2) Sub 1(3) Sub 1(4) Sub 1(5) s::) 1(6)
[161]
[162] [3%1]
3}s+E  |[FD-MS 3}s+E  |FD-MS

Sub 1(1) |m/z=470.07(C;;H,,Br=471.40) [Sub 1(2) |m/z=470.07(C;,H;sBr=471.40)

Sub 1(3) |m/z=470.07(C;;H;sBr=471.40) [Sub 1(4) |m/z=576.05(C5;H»BrS=577.54
)

Sub 1(5) |m/z=471.06(C;0H;sBrN=472.3 [Sub 1(6) |m/z=546.10(C;;H,;Br=547.50)
9)

[163]

[164]  Sub 2314 o A|

[165]  HE-S-2] 19] Sub 3 3}7] ¥H-3-2] 39| k&7 2o ol 3] A€ 4= 9l.om o]o
A H 2 oftl,

[166]

[167] <}

>

3>

olo
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[168] (R®)h
Ar2
H,N N
\, (R)h AN
| Ar2 / —/(R")g
7 (RO <N Pd,(dba); / P(t-Bu)3 ¥
—_ > /
N * 4 \ NaO¢t-Bu / Toluene HN
Ar1” =1~ (R")g \Lz
L3 \ .
(Ro)e B’ 7 (RO)f
Ar1/|\I
(R°)e
Sub 2-1 Sub 2-2 Sub 2
[169]
[170] Sub 2(1)9] 3+ o A]
[171]
ay ¢
@ Pdy(dba); / P(t-Bu)s © HN O
N NH, + N : N
Br @ NaO?-Bu / Toluene
Sub 2-1-1 Sub 2-2-1 Sub 2(1)
[172] Sub 2-2-1 (7.7g, 24mmol)& & F<lell =<1 F-ll, Sub 2-1-1 (5.2g, 20mmol), Pd,
(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol), toluene
(300 mL)-& ZH2F A 7FgE 5, 100 °Coll A 24 A1 £F 1 /E Al 1), HE-g-o|
TR YW ether®} =2 FE3 F 7755 MgSO,2 2313 553 & A
7] &= silicagel column B A2 8lo] HE3 =2 6.8g (78 68%)=
A3tk
[173]
[174] Sub 2(18)9] 3t of A]
[175]

NaO#-Bu / Toluene

oW
NH, * ©R/$R/©Ldz(dba)3 I P(t-Bu)s O@ O
O O : O N —_— N O NE’/\N R/@

Sub 2-1-2 Sub 2(18)



WO 2017/116044 PCT/KR2016/014650
[176] Sub 2-2-2 (11.5g, 24mmol)2 EF<lel =<1 2|, Sub 2-1-2 (6.7g, 20mmol) &
71 Sub 2(1)9] FAH S o] &5t HESIFES 11.1g(F8H:76%)= DALt
[177]
[178]  Sub29] o)X= th&3 o, o] o] A H = AL ol
[179]
O @ ‘9
(N; HN O ©HN‘) HN ?HN O
Sub 2(1) Sub 2(2) Sub 2(3) Sub 2(4)
[180]
@
O ; ; @@
sy O O O Q
Sub 2(5) Sub 2(6) Sub 2(7) Sub 2(8)
[181] ®
o0 £ i
N\\gN " O @ HN P
gd~ =~ TP
Sub 2(9) Sub 2(10) Sub 2(11) Sub 2(12)
[182] w D
W) " 8 :
’"" & B
24 G Uhgpndlen ©UQ,
SR, O
Sub 2(13) Sub2(14) Sub 2(15) Sub 2(16) b
[183] @

[184]

M; OYr@ @:;5‘ }db

Sub 2(17) Sub 2(18) Sub 2(19) @ Sub 2(20)
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[185]

[186
[187
[188
[189
[190

—t e e d

[191]
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[3%2]

332  |FD-MS 3}3t&  |FD-MS

Sub2(1)  |m/z=499.20(CsHsNi=499.6 [Sub 2(2)  |m/z=549.22(C4H»N:=549.68
2) )

Sub2(3)  |m/z=549.22(CsH»N:i=549.6 [Sub2(4)  |m/z=575.24(Cy,HN:=575.72
8) )

Sub2(5)  |m/z=651.27(C4H3;Ni=651.8 [Sub 2(6)  |m/z=599.24(C ,HN;=599.74
1)) )

Sub2(7)  |m/z=649.25(C.H; N:=649.8 [Sub 2(8) |m/z=654.25(C4sH;N=654.78
0) )

Sub2(9)  |m/z=627.24(CyHNs=627.7 [Sub 2(10) |m/z=615.27(C4sHsNs=615.78
5) )

Sub2(11) |m/z=605.19(C;,HyN;S=605. [Sub 2(12) |m/z=664.26(C4xH;,N,=664.81
76) 4)

Sub 2(13) | m/z=574.24(C;,HN:=575.7 [Sub 2(14) |m/z=625.25(C4H;N;=625.78
2) )

Sub 2(15) |m/z=731.24(Cs,H3;N;S=731. [Sub 2(16) |m/z=727.30(Cs;H;,N;=727.91
92) )

Sub2(17) |m/z=725.28(Cs;H3sN:=725.9 [Sub 2(18) |m/z=730.28(Cs;H;N,=730.88
0) )

Sub 2(19) |m/z=677.26(CssH5 Ns=677.8 [Sub 2(20) |m/z=665.28(C4H,sN:=665.84
1)) )

Final Products 34 o A|

1-42] SHA o Al

()
O,g v Q.0
Sub 1(7) Sub 2(21)
Sub 1(7)(9.5g,24n1nuﬂ)é% =5 ]Oﬂ

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

——

NaO#-Bu / Toluene

N
S
&

14

=91 Zof], Sub 2(21)% (11.5g, 20mmol)<
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% 31 Pd,(dba); (0.5g, 0.6mmol), P(t-Bu); (0.2g, 2mmol), NaOz-Bu (5.8g, 60mmol),
toluene (300 mL)S 22k A 7F8k 5, 100 °Coll A 244] 7+ i uk S A1 71t} HE-S-0)
5 ¥ ether®t EE 5% F f§7]15S MgSO,E 11xsta 553 % AAAH
f71& & silicagel column & A2 4 5Fo] HE3} 323 158z (8 74%) S
A AT,

[192]

[193] 2-89] A oA

[194]
. 3
" -
Q S0 e
Qe+ T e
Y Saae 5

Sub 1(7) Sub 2(22) 2-8

-4

[195] Sub 1(7) (9.5g, 24mmol)& =F<l el =<1 F<ll, Sub 2(22) (13.1g, 20mmol)<
Wal 7] 1-49] AP S o) &8t HFE =S 17.7g (578 76%)= A AT

[196]

[197]  3-142] 3] oA

[198]

HN

NaO#Bu / Toluene
N

Sub 1(7) Sub 2(23) 314
[199]  Sub 1(7) (9.5g, 24mmol)<& & F<lloll =<1 2o, Sub 2(23) (12.5g, 20mmol)<
Wl A7) 1-49] AP S ol 8t HE3 A E S 16.9g (FE: T5%)= AT

]
()
e}
O. Br O Pd,{dba)s / P(t-Bu),
oo [r—
L

[200]
[201] 4-12] A o Al
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[202] @
. Pd,(dba)s / P(t-Bul, @

NaOz-Bu / Toluene

CL:N ..
(7 ofa

Sub 1(7) Sub 2(24) 41

[203] Sub 1(7) (9.5g, 24mmol)S EF<lle]l #521 3ol Sub 2(24) (10.0g, 20mmol)<
YAl A7) 1-49] RS- o] B3t HEIAES 15.0(5FE: 77%) 2 AT
[204]
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[205] [3£3]
3}3+HE |[FD-MS s}3+E |FD-MS
1-1 m/z=813.31(CeH;N,=814.00) |1-2 m/z=864.33(CesH4N;=864.06)
1-3 m/z=864.33(CesH,N;=864.06) |1-4 m/z=889.35(Ce;H.:sN:=890.10)
1-5 m/z=965.38(C,;H;;N;=966.20)  |1-6 m/z=913.35(CeH;;N;=914.12)
1-7 m/z=963.36(C,;H,;sN,=964.18)  |1-8 m/z=968.36(C,,HuN¢=969.16)
1-9 m/z=941.35(CeoHisNs=942.14)  |1-10  |m/2=929.38(CeoH.3N5=942.14)
1-11  |m/z=919.30(Ce;H,N3S=920.15) [1-12  |m/z=978.37(C;;H.N,=979.20)
1-13  |m/z=889.35(C¢;Hi3N;=890.10)  [1-14  |m/z=939.36(C;,H.sN;=940.16)
1-15  |m/z=1045.35(CxHyN;S=1046.3 [1-16  |m/z=1041.41(C;HsN;=1042.30)
0)
1-17  |m/z=1041.41(C,sHs5N;=1042.30) [1-18 | m/z=989.38(C;sH.,N;=990.22)
1-19  |m/z=1115.42(CgsH53Ns=1116.38) [1-20  |m/z=1196.46(CssHssNe=1197.46)
1-21  |m/z=991.37(C7;HisNs=992.20)  [1-22  |m/z=979.39(C;,H.oN;=980.23)
1-23  |m/z=1095.36(Cy;HiN;S=1096.3 [1-24  |m/z=1028.39(C;;H4sN,=1029.26)
6)
1-25  |m/z=889.35(C¢Hi3N;=890.10)  [1-26  |m/z=1045.35(C,;H,;N;S=1046.3
0)

1-27  |m/z=939.36(C;HisN,=940.16)  [1-28  |m/z=1042.40(C;sHsN,=1043.29)
2-1 m/z=813.31(C¢H;N,=814.00) |2-2 m/z=864.33(CesH4N;=864.06)
2-3 m/z=864.33(CesH,N;=864.06)  |2-4 m/z=889.35(Ce;H.:sN:=890.10)
2-5 m/z=965.38(C,;H;;N;=966.20)  |2-6 m/z=913.35(CeH;;N;=914.12)
2-7 m/z=963.36(C,;H,;sN,=964.18)  |2-8 m/z=968.36(C,,HuN¢=969.16)
2-9 m/z=941.35(CeoHisNs=942.14)  |2-10  |m/2=929.38(CeH.3N5=942.14)
2-11  |m/z=919.30(Cs;H,N;38=920.15) [2-12 | m/z=978.37(C;3H.N,=979.20)
2-13  |m/z=889.35(C¢;H,;3N;=890.10) [2-14  |m/z=939.36(C; H.sN;=940.16)
2-15  |m/z=1045.35(CxHyN;S=1046.3 [2-16  |m/z=1041.41(C,sHsN:=1042.30)

0)
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2-17 | m/z=1041.41(CpHsN;=1042.30) [2-18  |m/z=989.38(C,sH,;N;=990.22)
2-19  |m/z=1115.42(CysHs;N;=1116.38) [2-20  |m/z=1196.46(CysHsNs=1197.46)
221 |m/z=991.37(C,;H,Ns=992.20)  [2-22  |m/z=979.39(C,,H,sN;=980.23)
223 |m/z=1095.36(CyHoN;S=1096.3 [2-24  |m/z=1028.39(C;H.sN.=1029.26)
6)
225 | m/z=889.35(CsH,;;N,=890.10) [2-26  |m/z=1045.35(C;,;H,N,S=1046.3
0)
227 |m/z=939.36(C,H,;sN,=940.16)  [2-28  |m/z=1042.40(C,sHsN,=1043.29)
3-1  |m/z=81331(CeHxN;=814.00) [3-2  |m/z=864.33(CssH.N5=864.06)
33 |m/z=864.33(CesHyN,=864.06) [3-4  |m/z=889.35(CsH.N;=890.10)
35 |m/z=96538(C,HyN;=966.20) [3-6  |m/z=913.35(CeyHiN;=914.12)
37 |m/z=963.36(CHi;sNs=964.18) 3-8 |m/z=968.36(C7H.Ns=969.16)
39 |m/z=94135(CeH;Ns=942.14)  [3-10  |m/z=929.38(CeyH,sNs=942.14)
3-11 |[m/z=919.30(CeH,N;S=920.15) [3-12  |m/z=978.37(C;;H,N.,=979.20)
3-13  |m/z=889.35(CsH,sN5=890.10) [3-14  |m/z=939.36(C;HisN5=940.16)
3-15  |m/z=1045.35(C,;H;N;S=1046.3 |3-16  |m/z=1041.41(CsH;N;=1042.30)
0)
3-17  |m/z=1041.41(C,HsN;=1042.30) [3-18  |m/z=989.38(C;sH,N5=990.22)
3-19  |m/z=111542(CysHs;Ny=1116.38)|3-20 | m/z=1196.46(CgsHseNe=1197.46)
321 |m/z=991.37(C,H,;sNs=992.20)  [3-22  |m/z=979.39(C,,H,sN;=980.23)
323 |m/z=1095.36(CyH,oN;S=1096.3 |3-24  |m/z=1028.39(C,H.sN,=1029.26)
6)
325 |m/z=889.35(CeH,;:N;=890.10) [3-26  |m/z=1045.35(C,,H,;N;S=1046.3
0)
327 |m/z=939.36(C,HisN,=940.16)  |3-28  |m/z=1042.40(C,sH;N,=1043.29)
4-1  |m/z=813.31(CsH:N;=814.00) |4-2  |m/z=864.33(CssH.iN5=864.06)
43 |m/z=864.33(CssH,N,=864.06) |4-4  |m/z=889.35(CsH,sN;=890.10)
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4-5 m/z=965.38(C,;H7N;=966.20)  |4-6 m/z=913.35(CeH43N;=914.12)

4-7 m/z=963.36(C7;H4sN;=964.18)  [4-8 m/z=968.36(C;0H.uN¢=969.16)

4-9 m/z=941.35(CeH43Ns=942.14)  |4-10 m/z=929.38(CeHi3Ns=942.14)

4-11 m/z=919.30(Cs;H4N;S5S=920.15) |4-12 m/z=978.37(C+;HsN,=979.20)

4-13  |m/z=889.35(Cs;Hs3N5=890.10)  |4-14 m/z=939.36(C;1H4sN5=940.16)

4-15  |m/z=1045.35(C;;H4N;3S=1046.3 [4-16 m/z=1041.41(C;sH5;N,=1042.30)
0)

4-17 m/z=1041.41(C7Hs:N;=1042.30) (4-18 m/z=989.38(C7sH;N5=990.22)

4-19  |m/z=1115.42(CysHs3N53=1116.38) (4-20 m/z=1196.46(Cy3HssNe=1197.46)

4-21 m/Z:99 1 37(C73H45N5:99220) 4-22 m/Z:97939(C74H49N3:98023)

4-23  |m/z=1095.36(Cy;H4N35=1096.3 |4-24 m/z=1028.39(C;;H4sN4=1029.26)
6)

4-25  |m/z=889.35(Ce;H43sN;=890.10)  [4-26 m/z=1045.35(C;;H4N;S=1046.3
0)

4-27  |m/z=939.36(C; HssN,=940.16) |4-28 m/z=1042.40(C;sH5,N,=1043.29)

[206]

[207] 1A AAe] A7t

[208]

I R B S D A2 I I o 0 ) e e W )

[210]

211] WA, 8 7]l FAE ITOZ(F=) Yol -4 & FUZF o2 N

-(naphthalen-2-yl)-N*N*-bis(4-(naphthalen-2-yl(phenyl)amino)phenyl)-N!-phenylbenz
ene-1,4-diamine 2-TNATA R ¢F7]|§h) W& X & 5238} o] 60 nm T =
GBS o]0l A, o] ol FerS B = A

4,4-8] =[N-(1-1+Z &)-N-# d opr] ;=] 3 d (o] 8F -NPDE 2713 E 60 nm
FARNTFAE ] & FE55S AU oo, EF BT JREA
371 4 3lE & 20nme] FA R N FFHeto] g HesS YA ST
LG RETS AT T G Ras At SAERAE
CBP[4,4'-N,N'-dicarbazole-biphenyl], & E 2 A = Ir(ppy)3
[tris(2-phenylpyridine)-iridium] & 95:5 FH 02 =3 o 24 J7] g B2
Aol 30nm FA o] WFF S FHSAL E AAFToR

(1,1-8] 23 )-4-2- | o) B )H| 2 2-H B -8-F = & el o] ) & F 1] (ol 8}
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BAlqE °F718h& 10 nm 77| 2 2 F5-28kaL, AR 45502
Efa@-FAEe )l st Alg3=E 24 ) S 40 nm T 2 A etk
oF, AAF YT or dRAZ} Al 352 LiIFS 0.2nm 77 2 28k,
o]0 A AlS 150 nme] T/ & Z2 )] &= 0 & AFEgto 2 A #7747
w3 225 A 259

[212]
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[224]  [324]
3= Volta |Current |Brightne |Effici |Lifetim |CIE(x, y)
ge  |Density [ss(cd/m?)|ency [eT(95)

v 3o (1) |- 6.0 [21.7 5000.0 |23.0 [61.8 [(0.31,0.61)
Hlale] (2) (WlEEE 1 (5.5 129  [5000.0 |[38.7 [90.6 |(0.31,0.60)
Hlale] (3) (W]EgE 2 (5.3 [11.9  [5000.0 [42.1 |[100.7 |(0.31,0.61)
Hl3le] (4) (W 2ETE3 52 (123 5000.0 |40.8 [94.5 [(0.31,0.61)
Hl3le] (5) (W3 TE4 54 [12.8 5000.0 |39.1 [90.8 [(0.31,0.61)
ATl |BEE(-1) |49 (96 5000.0 |52.0 [119.0 [(0.31,0.60)
AATe2) |8HEE(1-2) 4.8 |98 5000.0 |51.2 [112.8 [(0.32,0.61)
AATe3)  |8EE(1-3) 5.0 (9.8 5000.0 |50.8 |[112.8 [(0.31,0.61)
AATe@)  |BFEE(1-4) |48 (9.7 5000.0 |51.3 |[112.8 [(0.33,0.60)
AATe(5) |8FEE(2-1) |44 |88 5000.0 |56.6 [125.4 [(0.31,0.60)
AAel6) |BFFE(2-2) |44 (89 5000.0 |56.2 [129.7 [(0.32,0.61)
A7) |BFEE(2-3) |43 (89 5000.0 |55.9 |[127.3 [(0.32,0.61)
AT (8) |8FEE(2-4) (43 9.0 5000.0 |55.7 [129.0 [(0.33,0.60)
AATe(©9) |BFFE (2-13) (4.4 (8.9 5000.0 |56.0 [126.9 [(0.31,0.61)
AATe(10) |BFEE3-1) 45 (9.2 5000.0 |54.5 [122.0 [(0.31,0.61)
AATel(11) |8F3E(3-2) 45 |91 5000.0 |54.8 [121.7 [(0.31,0.60)
AATel(12) |8F3HE(3-3) 4.6 [9.1 5000.0 |54.9 |[121.3 [(0.32,0.61)
AA e (13) |8F3E(3-4) (45 (9.3 5000.0 |53.9 |[121.3 [(0.33,0.61)
AT el(14) |8FEHE (3-17) (4.7 (9.4 5000.0 |53.2 |[124.4 [(0.31,0.61)
AT (15) |8F3E4-1) |48 (9.9 5000.0 |50.7 [116.8 [(0.31,0.61)
AATe(16) |8F3E(4-2) (49 (9.7 5000.0 |51.5 |[118.3 [(0.31,0.60)
AATe(17) |8F3HE4-3) 4.9 (9.7 5000.0 |51.5 [112.0 [(0.32,0.61)
AT (18) |8F3E(4-4) (49 (9.8 5000.0 |51.2 |[115.7 [(0.31,0.61)
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