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[113] <Hb52 1>
[114] Ar2
Ar! /Br 3
_ |{| L1 /Ar2 sz(dﬁg)étl_BPl(jt-Bu)s Ii\r1 I-1/N-—-Ar
2 + HN N
(‘It) _\_ \Ar3 Toluene \\\\ 7\
m (Rz)n (R1)m ;R;)n
Sub 1 Sub 2 Final Product
[115] (A WA AP, LR R, m 2 n A7) 3hst2] 1ol A ol el Azt sl st L
o] U AT A% Bre A A9 7)ol A5 Agech)
[116] L Sub1¢] &4
[117) A7) 684 19] Sub 12 317] 92 29] Wk 2ol oo F49 5= gloh,
olol] §4 %= AL ofLt),
[118] <Hb-S-2] 2>
[119]
Br B(OH)2
OZNQ O,N (Rz)n PPh; LN (Rz)n Ari_| Ar1\N - —>
| (RYn Pd(PPh3)4IK2C03 “opce Na,S0, / K,CO;, PAClydppfy
THF / H,0 (R1 (R1 Cu / Nitrobenzene (R1 ACOK / DMF
Sub 1-I Sub 1-ll Sub 1-lll
Br
%o N\t
= I—L1__Br O
LU \\(Rz)n Pd(PPh3)4IK2C03 "N PdCIz(dppf) Art_ Pd(PPhy), / K,CO; Art_ @
THF / H,0 AcOK/DMF ~ “N R, THF [ H,0 (R
T R Q
Sub 1 v ®n (o
120 Sub 19 43 A HEel A g gl
[121]  1.Sub1-B1¢] €A
[122] <Hb-5-2 3>
[123]
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[124]
[125]

[126]
[127]

[128]
[129]

[130]
[131]

Ene

~B~

Br Br 0”0
B(OH)z PPh3 N O @—' @ O %
ON _— N T
Pd(PPh3)4 IK,G0;4 ToncB Na;S0, / K;,C04 PdClydppf)
1 THF / H,0 Cu / Nitrobenzene O AcOK { DMF

Sub 1-1-B1 Sub 1-1I-B1 Sub 1-1I-B1

Br

o
3%4 g
B- O I_O_Br O
—_—
©\ Pd(PPh3)4 I K2003 PdCIz(dppf) Pd(PPh3), / K;CO4
THF ! H,0 ACOK | DMF THF / H,0 \ O

J

Sub 1-IV-B1 Sub 1-IV-B1 Sub 1-VI-B1 Sub 1-B1
Sub 1-C1

(1) Sub 1-1-B1 34

%1221 Q1 phenylboronic acid (448.56g, 3678.8mmol) & & L HFE & 2F 2271 9]
THFZ %] %o, 4-bromo-1-iodo-2-nitrobenzene (1809.43g, 5518.2mmol), Pd(PPh)

4+(212.56g, 183.9mmol), K,CO; (1525.35g, 11036 Smmol), E& 3 7}oh 80°Coll A
Ayt itk jhg-o] ¢Fr ¥ CHzClz@r R I F /7152 MgSO=E
Azsal 553 T YA E 313E-S silicagel column 2 Al 2 A3 AA &
705.93g (& 69%)E AT

(2) Sub 1-11-B1 §A

271 A o A P o} %l Sub 1-1-B1 (705. 93g, 2538.4mmol)& S als] =A==t et A
o-dichlorobenzene & = <1 ¥9||| triphenylphosphine (1664.49¢, 6346mmol)=
A7Fstal 200°Co A wtatglvt whgo] AEEHHE FHE T3l o
—dlchlorobenzeneg A| A&} ar CHzClzg]r B2 FE39 77152 MgSO, 2
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
449.78¢ (?%: 72%)E AA )

(3) Sub 1-11-B1 A4

7] g4 ol A o] 7 Sub 1-1I-B1 (37.19¢g, 151.1mmol)& S FuleZd} 2~ o
nitrobenzene & = =<1 ¥, iodobenzene (46.24g, 226.7mmol), Na,SO, (21.46g,
151.1mmol), K,CO;(20.89¢, 151.1mmol), Cu (2.88g, 45.3mmol)E 3 7} 5} 2L
200°CoN A aLgta vk, jb-g-o] ¢k ¥ T/ E %2l nitrobenzenes #7138}l
CH,CL®} & & F=alqlth §715& MgSO.E dxatal 553 % 441
3} 9+ =-& silicagel column ¥ A2 A 5lo] WA= 38.47g (75:79%)E ATt

(4) Sub 1-1V-B1 34

7] g4 ol A o] 7 Sub 1-1-B1 (38.47g, 119.4mmol)S 5 ZuleZd} 2~ o
DMFZ = ¢l 2|, Bis(pinacolato)diboron (33.35g, 131.3mmol), Pd(dppf)CL, (2.93¢,
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[132]
[133]

[134]
[135]

[136]
[137]

[138]
[139]
[140]

3.6mmol), KOAc(35.15g, 358.2mmol)Z & 7}z 90°Coll A ndba}h i), wh-g-o]
A8 ¥ H FTHE 53] DMFE Al 7315l CH,CLS}F B2 F+E319 0 f715&
MgSO, & A Zstil 558 & A ¥ 3} silicagel column E A2 A 5}
A= 3748 (FE:85%)F At

(5) Sub 1-V-B1(Sub 1-C1) 34

271 Al el A o7 Sub 1-1V-B1 (37.48g, 101.5mmol)S & ZulehZ el 2~ 9
THFZ %] %9, 1,3-dibromobenzene (35.92g, 152.3mmol), Pd(PPh;), (5.86g,
5.1mmol), K,CO; (42.09g, 304.5mmol), =2 % 7}5}aL 80°Col| A nlHk&}S T,
Hhg-o] R CHCLY B2 5% T §7]5 8 MgSO,& 1x&38a 553
< A H 3}3E-5 silicagel column 2 A2 Aol YA E 30.32g (75 75%) =
AR

(6) Sub 1-VI-B1 34

271 Al el A o7 Sub 1-V-B1 (30.32g, 76.1mmol)S 5L uleFZ el 2 o)
DMFZ= %1 29|, Bis(pinacolato)diboron (21.26g, 83.7mmol), Pd(dppf)Cl, (1.87g,
2.3mmol), KOAc(22.41g, 228.4mmol)Z % 7}3} 3L 90°Cell A 1 HkaLgd o}, HE-g-o]
A8 ¥H FTHE 53] DMFE Al 7315l CH,CLS}F B2 FE319 0 f715&
MgSO, & 1 Zstil 558 & A H 313 silicagel column E A2 A 5}
A= 28.48g (TFE: 84%)E AU

(7) Sub 1-B1 A4

7] g4 ol A o] 7 Sub 1-VI-B1 (7.16g, 16.1mmol) S 5Z vl 52} 2~ o
THFZ =<1 %9, 1-bromo-4-iodobenzene (6.82g, 24.1mmol), Pd(PPh;), (0.93g,
0.8mmol), K,CO; (6.67g, 48.2mmol), & & # 7}3} 3L 80°Cel| A a¥k&} ST}, Hh-§-0]
= HH CHCLY 55 53 5 §7]5& MgSO,E &8l 5538 &
A H 3}3HE-2 silicagel column X A2 A lo] A= 6.33g (575:83%)=
AR

2. Sub 1-B29] &4

<HH-E2] 4>
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[141]
[142]

[143]
[144]

[145]
[146]

[147]
[148]

[149]
[150]

[151]
[152]

B
o 64
Br B—
“NayS0,1 KGOy N O PdCIz(dppf) F’d(F’F’ha)u K2CO3
Cu / Nitrobenzene O ACOK | DMF THF / H,0

Sub 1-11-B1 Sub 1-11I-B2 Sub 1-1IV-B2

.‘ ; R .\ ;
Sub 1-V-B2 Sub 1-VI-B2 Sub 1 -B2
Sub 1-C2

(1) Sub 1-111-B2 A

2371 Al ol A 2o 7 Sub 1-1I-B1 (30.72g, 124.8mmol)°ll 4-iodo-1,1'-biphenyl
(52.45g, 187.2mmol), Na,SO,(17.73g, 124.8mmol), K,CO; (17.25g, 124.8mmol), Cu
(2.38g, 37.4mmol), nitrobenzene-S- 7] Sub 1-11I-B1 314 H -8 Al&35le] A=
36.29g (&: 73%)E AT

(2) Sub 1-1V-B2 34

71 3 el A Ao % Sub 1-111-B2 (36.29g, 91.1mmol)®ll Bis(pinacolato)diboron
(25.45g, 100.2mmol), Pd(dppf)Cl, (2 23g, 2. 7mmol), KOAc(26.83g, 273.3mmol),
DMFE 7] Sub 1-1V-B1 &4 *H & AF-&-3to] A E 33.68¢ (75: 83%)E
A ALt

(3) Sub 1-V-B2(Sub 1-C2) §HA]

271 Aol A Ao R Sub 1-1V-B2 (33.68g, 75.6mmol)°l| 1,3-dibromobenzene

(26.76g, 113.4mmol), Pd(PPh3)4 (4.37g, 3.8mmol), K,CO; (31.36g, 226.9mmol), THF,

& 4471 Sub 1-V-Bl & AF&8te] A= 2691g (F&: 75%)F L3lth

(4) Sub 1-VI-B2 34

71 3 el A Ao %] Sub 1-V-B2 (26.91g, 56.7mmol)°ll Bis(pinacolato)diboron
(15.85g, 62.4mmol), Pd(dppf)Cl, (1. 39g, 1.7mmol), KOAc(16.7g, 170.2mmol),
DMFE 47| Sub 1-VI-B1 &4 & AF&35to] A& 24.55¢ (75: 83%) &
A ALt

(5) Sub 1-B2 §HA]

271 A el A Ao R Sub 1-VI-B2 (12.93g, 24.8mmol)©l| 1-bromo-4-iodobenzene

(10. 52g, 37.2mmol), Pd(PPh3)4(1 43¢, 1.2mmol), K,CO; (10.28g, 74.4mmol), THF,
= 71 Sub 1-B1 A& AF&ate] A E 10.78g (7 8: 79%) 5 ¥ AT

3.Sub 1-B14¢] T4
<{k-3-2] 5>
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[153] Br

s Vel .
Pd(PPh;), / K,CO,
@\N O THF /1 H,0 @\N O
Sub 1-VI-B1 Sub 1-B14
[154] 7] g4 ol A o] 7 Sub 1-VI-B1 (7.65g, 17.2mmol)°]

2-bromo-6-iodonaphthalene (8.58g, 25.8mmol), Pd(PPh;),(0.99g, 0.9mmol), K,CO;
(7.12g, 51.5mmol), THF, &2 7] Sub 1-B1 & H S A-83}o] WA E 6.85¢
(FE:76%)5 AU}

[155] 4. Sub 1- 132394 A
[156] <HFS- 2] ¢

[157]
HN O

Nazso4 1K,C05
Cu { Nitrobenzene

PdCIz(dppf) Pd(PPha)4’ K2C03
ACOK / DMF THF /1 H,0

Sub 1-I-B1 Sub 1-1-B23 Sub 1- |v B23
./: ; il ./: i e ./:?
Sub 1-V-B23 Sub 1-VI-B23 Sub 1-B23

[158] (1) Sub 1-I11-B23 A

[159] 471 &Alell A Do Sub 1-1I-B1 (59.34g, 241.1mmol)°]]
S'-bromo-1,1"3',1"-terphenyl (111.83g, 361.7mmol), Na,SO, (34.25g, 241.1mmol), K,
C0,(33.33g, 241.1mmol), Cu (4.6g, 72.3mmol), nitrobenzene-S- 7] Sub 1-1III-B1
S-S ALEELo] A E 75498 (8 66%)S A AT

[160] (2) Sub 1-1V-B23 34

[161] 371 A ol A Ao 2 Sub 1-111-B23 (75.49g, 159.1mmol)o]]
Bis(pinacolato)diboron (44.45g, 175mmol), Pd(dppf)Cl, (3. 9g, 4.8mmol), KOAc
(46.85g, 477.4mmol), DMFZ 4}7] Sub 1-IV-B1 $AI & AL-&3te] WA E 64.72¢
& 78%)E AT

[162] (3) Sub 1-V-B23 34
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[163] 7] FAd ol A Ao % Sub 1-1V-B23 (64.72g, 124.1mmol)°ll 1,3-dibromobenzene
(43.92g, 186.2mmol), Pd(PPh3)4 (7.17g, 6.2mmol), K,CO; (51.46g, 372.3mmol), THF,
=2 A7) Sub 1-V-B1 A H 2 AL-831o] A E 49.19¢ (58: 72%) & At

[164] (4) Sub 1-VI-B23 34

[165] 71 3 el A Ao %] Sub 1-V-B23 (49.19g, 89.4mmol)®ll Bis(pinacolato)diboron
(24.96g, 98.3mmol), Pd(dppf)Cl, (2. 19g, 2.7mmol), KOAc(26.31g, 268.1mmol),
DMFE “7] Sub 1-VI-B1 & H S AL-8-31o] A& 42.72¢ (575 80%) &
A3tk

[166] (5) Sub 1-B23 34

[167] 271 A ol A Ao 2 Sub 1-VI-B23 (12.61g, 21.1mmol)©]]
1-bromo-4-iodobenzene (8. 95g, 31.7mmol), Pd(PPh3)4(1 22¢g, 1.1mmol), K,CO;
(8.75g, 63.3mmol), THF, &2 7] Sub 1-B1 & H S AL-8-3}o] WA E 8.46¢g
(‘FE 64%)2 1:/\/\14‘

[168]  5.Sub1-B262] ¥4

[169]  <HF&2] 7>

[170] H

Cu/ Nitrobenzene AcOK | DMF THF / H,0

Sub 1-1-B1 Sub 1- ||| B26 Sub 1 |v B26
; FeCieont 3 P"‘ii“:’féfé”ﬁ ?
Sub 1-V-B26
ub 1V B Sub 1-VI-B26 Sub 1-B26

[171] (1) Sub 1-111-B26 &4

[172] 7] GAd ol A4 Aol Sub 1-11-B1 (41.89g, 170.2mmol)°]l
3-bromo-9,9-dimethyl-9H-fluorene (69.75g, 255.3mmol), Na,SO,(24.18g,
170.2mmol), K,CO; (23.53g, 170.2mmol), Cu (3.25g, 51.1mmol), nitrobenzene-=-
7] Sub 1-1II-B1 14 H & AL8-3Fe] A E 55.968 (58:75%)E A AT

[173]  (2) Sub1-1V-B26 A

[174] 7] A el 2o Sub 1-1I1-B26 (55.96g, 127.7mmol)°l
Bis(pinacolato)diboron (35.66g, 140.4mmol), Pd(dppf)Clz (3.13g, 3.8mmol), KOAc
(37.58g, 383mmol), DMFE /7] Sub 1-1V-B1 34 H 2 AL-8-31o] A& 52.05¢
(‘FE 84%)2 1:/\/\14‘
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[175] (3) Sub 1-V-B26(Sub 1-C8) 34

[176] 7] Aol A Ao % Sub 1-1V-B26 (52.05g, 107.2mmol)°ll 1,3-dibromobenzene
(37. 94g, 160.8mmol), Pd(PPh3)4 (6.2g, 5.4mmol), K,CO; (44.46g, 321.7mmol), THF,
E-& 7] Sub 1-V-Bl A& AL-8-35to] A E 39.72¢ (78: 72%) 5 LAt

[177] (4) Sub 1-VI-B26 34

[178] 71 3 el A Ao % Sub 1-V-B26 (39.72¢, 77.2mmol)®ll Bis(pinacolato)diboron
(21.57g, 84.9mmol), Pd(dppf)Cl, (1. 89g, 2.3mmol), KOAc(22.73g, 231.6mmol),
DMFE “7] Sub 1-VI-B1 & H S AL-8-31o] A& 36.85g (75:85%) &
A3tk

[179] (5) Sub 1-B26 34

[180] 271 A el A Ao % Sub 1-VI-B26 (9.87g, 17.6mmol)©l| 1-bromo-4-iodobenzene
(7.46g, 26.4mmol), Pd(PPh3)4(1 02g, 0.9mmol), K,CO; (7.29g, 52.7mmol), THF, &<
7] Sub 1-B1 4 & AH&sto] A& 841g (F8:81%)F AT

[181]  6.Sub 1-B329] &4

[182]  <HE-S2] 8>
[183]
. Q e Q
E f B
Na,SO, / K,CO;, PdClydppf) Pd(PPhaM 1K,C04
O Cu/ Nitrobenzene AcOK / DMF ’ THF / H,0
- Sub 1-11I-B32
Sub 1-Ii-B1 Sub 1-IV-B32
; PACLdppf) &\ ; Pd(PPhs), / K,CO, .}}
AcOK / DMF THE | H,0
Sub 1-V-B32 Sub 1-VI-B32 Sub 1-B32
Sub 1-C12

[184] (1) Sub 1-IT1-B32 A

[185] 2F7] Al ol A Aol = Sub 1-11-B1 (72.54g, 294.8mmol)°l] 2-bromo-9,9-diphenyl-9
H-fluorene (175.67g, 442.1mmol), Na,SO,(41.87g, 294.8mmol), K,CO; (40.74¢,
294.8mmol), Cu (5.62g, 88.4mmol), nitrobenzene-S- 7] Sub 1-III-B1 /4 H S
Ab-g3to] A& 97.82g (78 59%)E AU

[186] (2) Sub 1-1V-B32 34

[187] 71 A el A Ao Sub 1-111-B32 (97.82g, 173.9mmol)©]]
Bis(pinacolato)diboron (48.58g, 191.3mmol), Pd(dppf)Cl, (4.26g, 5.2mmol), KOAc
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[188]
[189]

[190]
[191]

[192]
[193]

[194]
[195]
[196]

[197]
[198]

(51.2g, 521.7mmol), DMFZ 7] Sub 1-IV-B1 4 & A-&-3lo] A & 83.74¢
(TE:79%)E AT

(3) Sub 1-V-B32(Sub 1-C12) A

71 A el A Ao R Sub 1-1V-B32 (83.74g, 137.4mmol)°ll 1,3-dibromobenzene
(48.61g, 206.1mmol), Pd(PPh3)4 (7.94g, 6.9mmol), K,CO; (56.96g, 412.1mmol), THF,
=& 471 Sub 1-V-B1 S & A&l A& 64.04g (78: 73%)E AT

(4) Sub 1-VI-B32 &4

7] g4 ol A o] 71 Sub 1-V-B32 (64.04g, 100.3mmol)°]
Bis(pinacolato)diboron (28.01g, 110.3mmol), Pd(dppf)Cl, (2 46g, 3mmol), KOAc
(29.53g, 300.9mmol), DMFZ 4}7] Sub 1-VI-B1 Al & AL-&3Fe] WA & 52.26¢
(TE:76%)E AU

(5) Sub 1-B32 34

271 Al el A o7 Sub 1-VI-B32 (17.43g, 25.4mmol)
1-bromo-4-iodobenzene (10.79g, 38.1lmmol), Pd(PPh3)4(1 47¢g, 1.3mmol), K,CO,
(10.54g, 76.3mmol), THE, &2 47| Sub 1-B1 4 S AF&3le] WA E 11.08g
(‘FE 61%)2 1:/\/\14‘

7. Sub 1-B339] 34
<{k-3-2] 9>

x . o ﬁ)
Nazso4/ K,CO,4 ’ PdCIz(dppf) ‘/’ Pd(PPh3)4I K,CO4

Cu / Nitrobenzene THF / H,0

Sub1-1I-B1 Sub1-11I-B33 Sub1-1V-B33
C

KSS'KZ‘,"BR’;% F’“‘T’Js’ré%“% C@
Sub1-V-B33 Sub1-VI-B33 Sub1-B33
Sub1-C13

(1) Sub 1-111-B33 34

71 Aol A Aol 2 Sub 1-11-B1 (67.82g, 275.6mmol)ol 3-bromo-9,9-diphenyl-9
H-fluorene (164.24g, 413.4mmol), Na,SO,(39.14g, 275.6mmol), K,CO;(38.09¢,
275.6mmol), Cu (5.25g, 82.7mmol), nitrobenzene-S- 7] Sub 1-III-B1 /4 H S
ARgato] A E 96.11g (F8: 62%)E AU th
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[199] (2) Sub 1-1V-B33 &4
[200] 7] @A elA D oF Sub 1-111-B33 (96.11g, 170.9mmol)°]]
Bis(pinacolato)diboron (47.73g, 187.9mmol), Pd(dppf)Cl, (4 19¢, 5.1mmol), KOAc
(50.31g, 512.6mmol), DMFE- “J7] Sub 1-IV-B1 &/} S A-8-35Fo] A= 79.15¢
(FE:76%)5 AUt
[201] (3) Sub 1-V-B33(Sub 1-C13) 34
[202] 7] FAd el A4 Ao % Sub 1-1V-B33 (79.15g, 129.8mmol)°ll 1,3-dibromobenzene
(45.95g, 194.8mmol), Pd(PPh3)4 (7.5g, 6.5mmol), K,CO; (53.84g, 389.5mmol), THF,
E-& 7] Sub 1-V-Bl A& AL-8-35to] A E 58.87¢ (78:71%)E LAt
[203]  (4) Sub 1-VI-B33 ¥4
[204] 7] g4 ol A o] 1 Sub 1-V-B33 (58.87¢g, 92.2mmol)°ll Bis(pinacolato)diboron
(25.75g, 101.4mmol), Pd(dppf)Cl, (2 26g, 2.8mmol), KOAc(27.14g, 276.6mmol),
DMFE “7] Sub 1-VI-B1 & H S AL-8-31o] A& 48.67g (75: 77%)E
AU
[205] (5) Sub 1-B33 34
[206] 271 A ol A Ao 2 Sub 1-VI-B33 (14.61g, 21.3mmol)°]]
1-bromo-4-iodobenzene (9.04g, 32mmol), Pd(PPh3)4(1 23g, 1.1mmol), K,CO; (8.83g,
63.9mmol), THF, &< /47| Sub 1-B1 34 W& AL-&35lo] YA E 9.75g (-5
64%)E ATt
[207] 8. Sub 1-B409] F43
[208]  <®H&2) 10>
[209] ﬁ
O Nazso4 1K,CO4 O PdClz(dppf) Pd(P::'g); |{| KéCOa
Cu / Nitrobenzene AcOK / DMF O 2
Sub1-1I-B1 Sub1-1I-B40 Sub1-1V-B40
Br
S
ab R N OQ
Sub1-V-B40 Sub1-VI-B40 Sub1-B40
[210] (1) Sub 1-111-B40 34
[211] 271 Aol A Ao % Sub 1-11-B1 (53.61g, 217.8mmol)®l] 2-bromodibenzo[b,d
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]thiophene (85.99g, 326.8mmol), Na,SO, (30.94g, 217.8mmol), K,CO;(30.11g,
217.8mmol), Cu (4.15g, 65.4mmol), nitrobenzene-S- 7] Sub 1-III-B1 /4 H S
ALl WA E 66.25¢ (8: 71%)E LT

[212]  (2) Sub 1-1V-B40 34

2131 A7) $HAd ol A 2107 Sub 1-TI1-B40 (66.25g, 154.7mmol)°l]
Bis(pinacolato)diboron (43.2g, 170.1mmol), Pd(dppf)CL, (3.79¢g, 4.6mmol), KOAc
(45.54g, 464mmol), DMFZ 4} 7] Sub 1-IV-B1 A1 1S AF&31e] QA& 58.82¢
(TE:80%)5 ATt

[214]  (3)Sub 1-V-B40 34

[215] 7] Aol A Ao % Sub 1-1V-B40 (58.82¢, 123.7mmol)°ll 1,3-dibromobenzene
(43. 78g, 185.6mmol), Pd(PPh3)4 (7.15g, 6.2mmol), K,CO; (51.3g, 371.2mmol), THF,
E2 7471 Sub 1-V-B1 AU S ALE5to] A E 47.43¢g (75:76%)5 LT}

[216]  (4) Sub 1-VI-B40 34

[217] 71 A ol A Ao % Sub 1-V-B40 (47.43g, 94mmol)©l] Bis(pinacolato)diboron
(26.26g, 103.4mmol), Pd(dppf)Cl, (2 3g, 2.8mmol), KOAc(27.68g, 282.1mmol),
DMFZ “7] Sub 1-VI-B1 0 -& AFE81o] A& 42.52¢ (8 82%) &
AU

[218] (5) Sub 1-B40 34

[219] 271 A el A Ao % Sub 1-VI-B40 (9.54g, 17.3mmol)®l| 1-bromo-4-iodobenzene
(7.34g, 25.9mmol), Pd(PPh3)4(1 g, 0.9mmol), K,CO; (7.17g, 51.9mmol), THF, & &
371 Sub 1-B1 /W& AHE3to] A& 7.73g (7 8: 77%)E L AT

[220] 9. Sub 1-B439] §43

[221]  <®E2 11>

[222]

Nazso4 1K,CO4 PdCIz(dppf) F’d(F’F’ha)4 KOs
O Cu / Nitrobenzene ACOK | DMF THF/H0

ﬁ? )

Sub 1-1I-B1 Sub 1-||I-B43 Sub 1 IV-B43
Br
e Q
% Os. P O s D
XSS';‘,"S;’;; SWe TR oWy
9 9
Sub 1-V-B43 Sub 1-VI-B43 Sub 1-B43

Sub 1-C19
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[223] (1) Sub 1-111-B43 34

[224] 7] g4 ol A o] 7 Sub 1-1I-B1 (50.34g, 204.6mmol)°l| 3-bromodibenzo[b,d
Jfuran (75.81g, 306.8mmol), Na,SO,(29.05g, 204.6mmol), K,CO;(28.27g,
204.6mmol), Cu (3.9g, 61.4mmol), nitrobenzene-S- 7] Sub 1-III-B1 T/ H S
ALgEo] A 64.94g (5 77%)E LA

[225] (2) Sub 1-1V-B43 &4

[226] 7] @A olA D o7 Sub 1-111-B43 (64.94g, 157.5mmol)°]]
Bis(pinacolato)diboron (44g, 173.3mmol), Pd(dppD)Cl, (3. 86g, 4.7mmol), KOAc
(46.38g, 472.5mmol), DMFE 7] Sub 1-IV-B1 33 W & AF-831o] A& 62.22¢
(FE:86%)2 AUt

[227] (3) Sub 1-V-B43(Sub 1-C19) 34

[228] 7] Aol A Ao % Sub 1-1V-B43 (62.22¢, 135.5mmol)°ll 1,3-dibromobenzene
(47. 93g, 203.2mmol), Pd(PPh3)4 (7.83g, 6.8mmol), K,CO; (56.16g, 406.4mmol), THF,
=2 7] Sub 1-V-Bl ¥ = AFg-ato] A= 46.97g (FE:71%)E LAt

[229] (4) Sub 1-VI-B43 4]

[230] 7] FAd ol A Ao % Sub 1-V-B43 (46.97g, 96.2mmol)?ll Bis(pinacolato)diboron
(26.87g, 105.8mmol), Pd(dppf)Cl, (2 36g, 2.9mmol), KOAc(28.32g, 288.5mmol),
DMFE “7] Sub 1-VI-B1 & H S AL-8-31o] A& 40.68¢ (55: 79%) &
A3tk

[231] (5) Sub 1-B43 34

[232] 471 EAl el A Do Sub 1-VI-B43 (11.05g, 20.6mmol)°]
1-bromo-4-iodobenzene (8.76g, 31 mmol), Pd(PPh3)4(1 19¢g, 1mmol), K,CO; (8.56g,
61.9mmol), THF, &< /47| Sub 1-B1 34 W& AL-&35lo] YA E 9.2g (-8
79%)E A ATt

[233]  10.Sub 1-B482] T4

[234]  <¥F22] 12>

[235]
THF [ H,0

Sub 1-VI B2 Sub1 B48
[236] 271 A el A Ao % Sub 1-VI-B2 (9.86g, 18.9mmol)®l| 1-bromo-3-iodobenzene
(8.02g, 28.4mmol), Pd(PPh3)4(1 09g, 0.9mmol), K,CO; (7.84g, 56.7mmol), THF, &=
7] Sub 1-B1 4 & AH&st] A E 7.91g (78: 76%)5 AT
[237]  11.Sub 1-B549] &4
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[238]
[239]

[240]

[241]
[242]
[243]

[244]

[245]
[246]
[247]

[248]

<Hb-Z Al 13>

Pd(PPhs), / K,CO,
THF /H,0 O \ O

Sub 1—VI—823 Sub 1-B54
7] g4 ol A o] 7 Sub 1-VI-B23 (12.68g, 21.2mmol)°]]
1-bromo-3-iodobenzene (9g, 31.8mmol), Pd(PPh3)4(1 23g, 1.1mmol), K,CO; (8.8g,
63.7mmol), THF, =2 4}7] Sub 1-B1 T4 1S AL-&3le] HA & 8248 (78
62%)E ¥ ATt
12. Sub 1-B58¢] &4
<Hb-3-2] 14>

; N OO

Sub 1-VI-B26 Sub 1-B5

71 A ol A 2o Sub 1-VI-B26 (12.17g, 21.7mmol)
1-bromo-3-iodobenzene (9.2g, 32.5mmol), Pd(PPh3)4(1 25g, 1.1mmol), K,CO; (8.99g,
65mmol), THF, &2 7] Sub 1-B1 3B -& AF-8-51o] A& 9.34g (78
3%)2 LA

13. Sub 1-B619] &4

<Hb-S-2 15>

Br
3 Q
ar O
O Pd(PPh,), / K,CO,
THF / H,0 N O

9

Sub 1-VI-B32 Sub 1-B61
271 Al el A o7 Sub 1-VI-B32 (16.92g, 24.7mmol)
I-bromo-3-iodobenzene (10.47g, 37mmol), Pd(PPh;),(1.43g, 1.2mmol), K,CO,
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(10.23g, 74mmol), THF, & 47| Sub 1-Bl T4 WS AL-&3to] A= 10.05¢
(TE:57%)E AT

[249] 14. Sub 1-B62¢] A

[250]  <HFS2] 16>

[251]
W

Sub 1-VI-B33 Sub 1-B62
[252] 7] EAd el A Do Sub 1-VI-B33 (16.64g, 24.3mmol) |
1-bromo-3-iodobenzene (10. 3g, 36.4mmol), Pd(PPh;), (1. 4g, 1.2mmol), K,CO;
(10.06g, 72.8mmol), THF, &2 4}7] Sub 1-B1 §AH-S AL-&-35lo] YA E 1041g
(FE:60%) 2 AUt
[253]  15.Sub 1-B642] TA
[254]  <HFS2] 17>

Nazso4/ K,CO, ’ Pdclz(dppf) :’SL Pd(PPhaM 1 K;,C04
Cu / Nitrobenzene AcOK / DMF THF/ H,0

Sub 1-11-B1
Sub 1-11I-B64 Sub 1 IV-B64
O.Q Br .Q .Q O
O Q PdCIz(dppf) Pd(PPh3)4 1 K,CO4
O AcOK | DMF THF / H,0
Sub 1-V-B64 Sub 1-VI—BB4 Sub 1-864

[256] (1) Sub 1-1T1-B64 34

[257] 271 A ol A Ao 2 Sub 1-11-B1 (30.46g, 123.8mmol)°]]
4-(4-bromophenyl)-9,9-diphenyl-9H-fluorene (87.89g, 185.7mmol), Na,SO, (17.58g,
123.8mmol), K,CO;(17.11g, 123.8mmol), Cu (2.36g, 37.1mmol), nitrobenzene-=-
271 Sub 1-MI-B1 $4 8 & AFE-8to] A= 41.89g (78:53%)E A AT
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[258]  (2) Sub 1-1V-B64 34

[259] 71 FHAd el A Ao %] Sub 1-111-B64 (41.89¢g, 65.6mmol)?ll Bis(pinacolato)diboron
(18.32g, 72.2mmol), Pd(dppDC12(1 61g, 2mmol), KOAc(19.31g, 196.8mmol), DMF&
7] Sub 1-IV-B1 A RS A3 A & 36.88g (78 82%)5 LA}

[260] (3) Sub 1-V-B64 34

[261] 71 FAd ol A Ao % Sub 1-1V-B64 (36.88g, 53.8mmol)°ll 1,3-dibromobenzene
(19. 03g, 80.7mmol), Pd(PPh,), (3 11g, 2.7mmol), K,CO; (22.3g, 161.4mmol), THF,
E2 7471 Sub 1-V-B1 A H S ALE5to] A E 24.99¢ (75:65%)5 LT

[262] (4) Sub 1-VI-B64 34

[263] 71 A el A Ao % Sub 1-V-B64 (24.99g, 35mmol)©l] Bis(pinacolato)diboron
(9.77¢g, 38.5mmol), Pd(dppf)Clz (0.86g, Immol), KOAc(10.29g, 104.9mmol), DMF&
71 Sub 1-VI-B1 §dH-& Al-&3to] A= 21.31g (75:80%)E A3t

[264] (5)Sub 1-B64 A

[265] 7] EAl el A Kol Sub 1-VI-B64 (19.88g, 26.1mmol)°l]
1-bromo-4-iodobenzene (11. 07g, 39.1mmol), Pd(PPh3)4(1 51g, 1.3mmol), K,CO;
(10.82g, 78.3mmol), THF, =& 47| Sub 1-B1 A B S AL-&&o] A= 10.73g
(‘FE 52%)2 1:/\/\14‘

[266]  16.Sub 1-B692] T4

[267]  <HFS2] 18>

[268]

Sub 1 VI B40 Sub1 B69

[269] 7] Aol A Ao 7 Sub 1-VI-B40 (14.29g, 25.9mmol)°]]
1-bromo-3-iodobenzene (11g, 38.9mmol), Pd(PPh3)4(1 Sg, 1.3mmol), K,CO; (10.74¢,
77.7mmol), THF, =2 471 Sub 1-B1 A H S AFE3Fe] A= 11.88g (78
79%)E A ATt

[270]  17.Sub 1-B729] &A

[271] <Hb-g-2] 19>

[272]




38
WO 2014/088284 PCT/KR2013/011088

Br

0
S . &
O O 0 oe D
Pd(PPh,), / K,CO,
O N O (THF)IHZO O N O
Sub 1-VI-B43 Sub 1-B72

[273] 7] Ad el A Ao Sub 1-VI-B43 (14.17g, 26.5mmol) ]l
1-bromo-3-iodobenzene (11.23g, 39.7mmol), Pd(PPh3)4(1 53g, 1.3mmol), K,CO;
(10.97g, 79.4mmol), THF, &5 7] Sub 1-B1 & W& AF8-3te] A= 10.61g
(—l*'g. 71%) = }J\Q'-

[274]  18.Sub 1-B762] TA

[275] <Hb-g-2] 20>

[276]

@\ Pd(PPh), / K,CO, @\
N O THF / H,0 N O

Sub 1-VI-B1 Sub 1-B76
[277] 271 Aol A Ao Sub 1-VI-B1 (11.32g, 25.4mmol)©l| 1-bromo-2-iodobenzene
(10.79¢g, 38.1mmol), Pd(PPh3)4(1 47¢g, 1.3mmol), K,CO; (10.54g, 76.3mmol), THF,
&S 7] Sub 1-Bl A RS AFESLe] A E 7.11g (58:59%) 5 AT}
[278]  19.Sub 1-B849] §A
[279] <‘$_P—8—*—1 21>

[280]
Pd(PPh3)4 1 K,CO,
THF / H,0

Sub 1-V|-BZ3 Sub 1-B84
[281] 7] Aol A Ao Sub 1-VI-B23 (16.14g, 27mmol)°l] 1-bromo-2-iodobenzene
(11.46g, 40.5mmol), Pd(PPh3)4(1 56g, 1.4mmol), K,CO; (11.2g, 81mmol), THF, &<
7] Sub 1-B1 4 & AH&st] A& 8.97g (78:53%)5 AT
[282]  20.Sub 1-B879] A
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= AFgste] A E 8.13g (78

& AHgste] Al = 10.15¢

[283] <HE-&2] 22>
[284]
Br
%O Br O
D0
N C) e N
Sub 1-VI-B26 Sub 1-B87
[285] 271 A ol A Ao 2 Sub 1-VI-B26 (12.67g, 22.6mmol)©]]
I-bromo-2-iodobenzene (9.57g, 33.8mmol), Pd(PPh3)4(1 3g, 1.1mmol), K,CO; (9.36g,
67.7mmol), THF, =& 77| Sub 1-B1 4 H
61%)E A3t}
[286] 21. Sub 1-B902] 34
[287] <HF-&2] 23>
[288]
Sub 1-VI-B32 Sub 1-B90
[289]  A7] EAlell A Ko Sub 1-VI-B32 (17.39g, 25.4mmol)°]]
1-bromo-2-iodobenzene (10.76g, 38mmol), Pd(PPh;), (1. 47g, 1.3mmol), K,CO;
(10.52g, 76.1mmol), THF, &= “J~7] Sub 1-B1 348
(5 56%)5 AT
[290] 22. Sub 1-B919] A
[291] <HF-&2] 24>
[292]
Sub 1 VI B33 Sub 1-B91
[293]  A7] @Al A Do Sub 1-VI-B33 (15.63g, 22.8mmol)°]]

I-bromo-2-iodobenzene (9.67g, 34.2mmol), Pd(PPh;),(1.32g, 1.1mmol), K,CO;
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(9.45g, 68.4mmol), THF, =2 4}7] Sub 1-B1 A P& AL-&3Fo] A& 9.78¢
(THE:60%)5 AT
[294]  23.Sub 1-B99¢] A
[295]  <HF-g-2] 25>
[296]

Br

)
X s 00
()

Sub 1-VI-B40 Sub 1-B99
[297] 7] Aol A Ao % Sub 1-VI-B40 (17.08g, 31mmol)°l] 1-bromo-2-iodobenzene
(13.14g, 46.5mmol), Pd(PPh3)4(1 79g, 1.5mmol), K,CO; (12.84g, 92.9mmol), THF,
=2 47 Sub 1-B1 A= AFEsle] A= 1025g (F8: 57%)E LAt
[208]  24.Sub 1-B102¢] A4
[299] <HF-&2] 26>
[300] Br

Pd(PPh3)4 1K,CO,
THF /H,0

Sub 1-VI-B43 Sub 1-B102

[301]  A7] EAd el A Kol Sub 1-VI-B43 (13.96g, 26.1mmol)°]]
1-bromo-2-iodobenzene (11.06g, 39.1mmol), Pd(PPh3)4(1 S1g, 1.3mmol), K,CO;
(10.81g, 78.2mmol), THF, &2 4}7] Sub 1-B1 A H-S AL-&35to] A E 9.12¢
(‘FE 62%)2 1:/\/\14‘

[302] gHH, Sub 19] of| A= ol of o} o]of) &g ¥ = Z1-& of 1, o] &9
FD-MS+= &7 3% 13 Zoh

[303]
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[304]
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Br

0
@%N
)

. . y 20 o
o O & A NERA
SR s IR IR o 1e Wy B s We e e e Oy
G DDy O N b
S & & O o o

Sub1-B1  Sub1-B2 Sub1-B3 Sub1-B4 Sub1-B5 Sub1-B6 Sub 1-B7 Sub 1-B8 Sub 1-B9

Sub 1-810 SUP 1B g 1-B14 Sub 1-B19 SUP 1-B20 Sub 1-B21 g5 1-B22  Sub 1-B23
N

9, - v, 9, : O
Q.. OO+ D @c@ RAKe
~ OOO o@ Q)

9l ® & o O
6 .

Sub1-B24  Sub1-B25 Sub1-B26 Sub1-B27 Sub1-B28  Sub1-B29 Sub 1-B30

Br.

9 ) . RS
D D QG D
O OUG &

Sub 1-B31  Sub 1-B32 Sub 1-B33 Sub 1-B34 Sub 1-B35 Sub 1-B36
0 @O = B' B' i @O
Q s s Q § O o
e Wagasal ~ N o) .0 5
S & od Y
Sub 1-B37 Sub 1-B38 Sub 1-B39 Sub 1-B40  Sub 1-B41 Sub 1-B42 Sub 1-B43
8

Sub 1-B44  Sub 1-B45 Sub 1-B46 Sub 1-B47  Sub 1-B48 Sub 1-B49 Sub 1-B50  Sub 1-B51

PCT/KR2013/011088
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a OQ Q o Q & o Q
" & O ’ $0 ) v -
Q ¢ ¥/ G ¥ J

Sub 1-B52 Sub 1-B53 Sub1-B54  Sub 1-B55 Sub 1-B56  Sub 1-B57 Sub 1-B58

Br

Br Br Br Br O Br Br
& o o o OY - & Q
s o B de
oy & oXy & OUS
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otetz FD-MS [l Sl FD-MS
Sub1-B1  |m/z=473.08(Cs0H20BrN=474.39) Sub1-B2 |m/z=543.11(CsH24BrN=550.49)
Sub1-B3  |m/z2=523.09(Cs4H2,BrN=524.45) Sub1-B4 |m/z=523.09(Cs4H2,BrN=524.45)
Sub1-B5  |m/z=425.08(CseH20BrN=426.35) Sub1-B6 |m/z=474.07(Ca9H1sBrN,=475.38)
Sub1-B7  |m/z=549.11(CssH24BrN=550.49) Sub1-B8 |m/z=543.11(C3H24BrN=550.49)
Sub1-B9  |m/z=625.14(C2H2sBrN=626.58) | Sub1-B10 |m/z=599.12(CsHz6BrN=600.55)
Sub1-B11 |m/z=523.09(C3:H22BrN=524.45) | Sub1-B14 |m/z=523.09(C34H2,BrN=524.45)
Sub1-B18 |m/z=589.14(Cs9H»6BrN=590.55) | Sub1-B19 |m/z=713.17(CaeH3,BrN=714.69)
Sub1-B20 |m/z=579.07(CssH2:BrNS=580.54)] Sub1-B21 |m/z=563.09(CzsH2:BrNO=564.47)
Sub1-B22 |m/z=549.11(C36H22BrN=550.49) | Sub1-B23 |m/z=625.14(C4,H2sBrN=626.58)
Sub1-B24 |m/z=625.14(C.oH2sBrN=626.58) | Sub1-B25 |m/z=589.14(C3sH2sBrN=590.55)
Sub1-B26 |m/z=589.14(C39HsBrN=590.55) | Sub1-B27 |m/z=665.17(C45H3,BrN=665.65)
Sub1-B28 |m/z=589.11(C33H,5BrN=590.55) | Sub1-B29 |m/z=665.17(CssH3,BrN=666.65)
Sub1-B30 |m/z=589.14(C3eH25BrN=590.55) | Sub1-B31 |m/z=665.17(C4sH3:BrN=666.65)
Sub1-B32 |m/z=713.17(C.eH3:BrN=714.69) | Sub1-B33 |m/z=713.17(CaeH3,BrN=714.69)
Sub1-B34 |m/z=713.17(C.eH3,BrN=714.69) | Sub1-B35 |m/z=713.17(CasH3,BrN=714.69)
Sub1-B36 |m/z=789.20(CssH36BrN=790.79) | Sub1-B37 |m/z=711.16(C4gH3,BrN=712.67)
Sub1-B38 |m/z=711.16(C.oH3BrN=712.67) | Sub1-B39 |m/z=579.07(CzsH»,BrNS=580.54)
Sub1-B40 |m/z=579.07(C3eH2BrNS=580.54)| Sub1-B41 |m/z=579.07(CsH2,BrNS=580.54)
Sub1-B42 |m/z=579.07(C36H22BrN$S=580.54)| Sub1-B43 |m/z=563.09(CssH.-BrNC=564.47)
Sub1-B44 |m/z=563.09(CseH22BrNO=564.47)] Sub1-B45 |m/z=563.09(CssH2:BrNO=564.47)
Sub1-B46 |m/z=563.09(CseH2BrNO=564.47)| Sub1-B47 |m/z=473.08(CsoH20BrN=474.39)
Sub1-B48 |m/z=549.11(Cs6H22BrN=550.49) | Sub1-B49 |m/z=523.09(Cs4H,,BrN=524.45)
Sub1-B50 |m/z=524.09(C33H21BrN;=525.44) | Sub1-B51 |m/z=549.11(C3¢H2.BrN=550.49)
Sub1-B52 |m/z=625.14(C.,H2sBrN=626.58) | Sub1-B53 |m/z=543.11(Cs6H24BrN=550.49)
Sub1-B54 |m/z=625.14(C.,H,ssrN=626.58) Sub1-B55 |m/z=625.14(Ca:H2sBrN=625.58)
Sub1-B56 |m/z=589.14(C3sH2sBrN=590.55) | Sub1-B57 |m/z=665.17(CasH32BrN=666.65)
Sub1-B58 |m/z=589.14(CagH2sBrN=590.55) | Sub1-B59 |m/z=589.14(CssH2sBrN=590.55)
Sub1-B60 |m/z=589.14(C39H25BrN=590.55) | Sub1-B61 |m/z=713.17(Cs9H5,BrN=714.69)
Sub1-B62 |m/z=713.17(C.sH3,BrN=714.69) | Sub1-B63 |m/z=713.17(C4sH3,BrN=714.69)
Sub1-B64 |m/z=789.20(CssHseBrN=790.79) | Sub1-B65 |m/z=713.17(Ca9H3,BrN=714.69)
Sub1-B66 |m/z=711.16(CeH30BrN=712.67) | Sub1-B67 |m/z=711.16(CaeH30BrN=712.67)
Sub1-B68 |m/z=579.07(Cs6H22BrNS=580.54)| Sub1-B69 |m/z=579.07(CzeH»2BrNS=580.54)
Sub1-B70 |m/z=579.07(C36H22BrNS=580.54)| Sub1-B71 |m/z=573.07(CssH2.BrNS=580.54)
Sub1-B72 |m/z=563.09(CseH2,BrN0O=564.47)] Sub1-B73 |m/z=563.09(CzsH2BrNO=564.47)
Sub1-B74 |m/z=563.09(C3eH2,BrNO=564.47)] Sub1-B75 |m/z=563.09(CssHBrNO=564.47)
Sub1-B76 |m/z=473.08(C3H20BrN=474.39) | Sub1-B77 |m/z=549.11(Cs¢H,.BrN=550.49)
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Sub1-B78 |m/z=523.09(C34H2>BrN=524.45) Sub1-B79 |m/z=523.09(Cs4H2>BrN=524.45)
Sub1-B80 |m/z=425.08(CseH-0BrN=426.35) Sub1-B81 Im/z=549.11(C3sH24BrN=550.49)
Sub1-B82 |m/z=625.14(C.oH23BrN=626.58) Sub1-B83 |m/z=549.11(C35H24BrN=550.49)
Sub1-B84 |m/z=625.14(C.oH23BrN=626.58) Sub1-B85 |m/z=625.14(CsH»3BrN=626.58)
Sub1-B86 |m/z=589.14(C39H,sBrN=590.55) Sub1-B87 |m/z=589.14(C39H,3BrN=590.55)
Sub1-B88 |m/z=589.14(C39H,sBrN=590.55) Sub1-B89 |m/z=589.14(C39H»3BrN=590.55)
Sub1-B90 |m/z=713.17(C.9H3:BrN=714.69) Sub1-B91 [m/z=713.17(CsoH3>BrN=714.69)
Sub1-B92 |m/z=713.17(C.9H3:BrN=714.69) Sub1-B93 |m/z=789.20(Cs5H35BrN=790.79)
Sub1-B94 |m/z=713.17(C.9H3:BrN=714.69) Sub1-B95 |m/z=789.20(Cs5H3:BrN=790.79)
Sub1-B96 [m/z=711.16(C.9H3:BrN=712.67) Sub1-B97 Im/z=711.16(CsgH3:BrN=712.67)
Sub1-B98 |m/z=579.07(CseH2:BrNS=580.54)| Sub1-B99 [m/z=579.07(CscHBrNS=580.54)
Sub1-B100 [m/z=579.07(C1eH2:BrNS=580.54)] Sub1-B101 |m/z=579.07(CssH20BrNS=580.54)
Sub1-B102 [m/z=563.09(C16H2BrNO=564.47)| Sub1-B103 |m/z=563.09(CssH2»BrNO=564.47)
Sub1-B104 [m/z=563.09(C6H»BrNO=564.47)| Sub1-B105 |m/z=563.09(CssH»»BrNO=564.47)
Sub1-C1 |m/z=397.05(Cs2H1eBrN=398.29) | Sub1-C2 |m/z=473.08(CaoHonBrN=474.39)
Sub1-C3 | m/z=447.06(CasH1sBrN=448.35) | Sub1-C4 [m/z=447.06(CasH1sBrN=448.35)
Sub1-C5 |m/z=473.08(CsoH20BrN=474.39) | Sub1-C6 [m/z=513.11(CssHuBrN=514.45)
Sub1-C7 |m/z=513.11(CssH24BrN=514.45) | Sub1-C8 [m/z=513.11(CssHuBrN=514.45)
Sub1-C9 |m/z=513.11(CssH24BrN=514.45) | Sub1-C10 [m/z=589.14(Csslo5BrN=590.55)
Sub1-C11 |m/z=589.14(CsgH2:BrN=590.55) | Sub1-C12 [m/z=637.14(CusH.sBrN=638.59)
Sub1-C13 |m/z=637.14(C.5H2:BrN=638.59) | Sub1-C14 [m/z=635.12(Cush.sBrN=636.58)
Sub1-C15 |m/z=635.12(C.5H26BrN=636.58) | Sub1-C16 [m/z=503.03(CsoH1sBrNS=504.44)
Sub1-C17 |m/z=503.03(CsgH:BrNS=504.44)| Sub1-C18 |m/z=487.06(CsoH:1sBrNO=488.37)
Sub1-C19 |m/z=487.06(CsgHsBrNO=488.37)] Sub1-C20 |m/z=487.06(CsoH:1sBrNO=488.37)
Sub1-C21 |m/z=487.06(CsoH1sBrNO=488.37)
[310]
[311] II. Sub 29] &A
[312] 7] JEE 2 19] Sub 2+ 817] WhE2] 279] B 2o of & A E 4 et
olof g4 ¥ = A& olt],
[313]  <¥F22] 27>
Al Pd,(dbay, | P(t-Bu), /Arz
Br_Ar2 + Ar_NH, » HN
NaoQt-Bu / Toluene \
Ars
Sub 2
[315] Sub 20l &ah= A 4] 33HE o 4 o= v E
[316]  1.Sub2-69 A
[317] <HE-&-2] 28>
[318]




46

WO 2014/088284 PCT/KR2013/011088

[319]

[320]
[321]
[322]

[323]

[324]
[325]
[326]

[327]

Q Pdy(dbay, / Pt-Buy, N O
0.0 NaOt-Bu / Tol O O
Sub 2-6
Z 952 Q1 2-bromo-9,9-diphenyl-9H-fluorene (35.27g, 88.8mmol)<
Tt uPE = e~ 210 toluene 2 & =91 29, aniline (16.53g, 177.5mmol), Pd,(dba),
(2.44¢g, 2.7mmol), 50% P(t-Bu); (3.5ml, 7.1mmol), NaOt¢-Bu (25.6g, 266.3mmol )=
W7hs}L dorCol A SLkal Q) whS o] SR EW CH,CLY B R F% 3 5
F715 & MgSO,=E A xstal 353 5 A4 H 313 silicagel column %
Adgstel = 27.27g (78 75%)E AU
2. Sub 2-79] §4
<Hb-5-2] 29>

O
. Pd,(dbay, | P(t-Buy,
Br 0.0 O . Naot-Bu / Toluene .O

Sub 2-7
952 Q1 2-bromo-9,9-diphenyl-9H-fluorene (11.89g, 29.9mmol) ]|
[1,1'-biphenyl]-4-amine (10.13g, 59.9mmol), Pd,(dba); (0.82g, 0.9mmol), 50% P(z-Bu)
; (1.2ml, 2.4mmol), NaOz-Bu (8.63g, 89.8mmol), toluene= 7371 Sub 2-6 34 1=
AREeho] A = 11.04g (78: 76%) 5 L AT
3. Sub 2-13¢] A4
<HE-S-2 30>

Pd,(dba), / P(t-Bu),
O - =
Naot-Bu / Toluene H @
H,
Sub 2-13

%952 21 bromobenzene (11.16g, 71.1mmol)®l| aniline (13.24g, 142.2mmol), Pd,
(dba); (1.95g, 2.1mmol), 50% P(z-Bu); (2.8ml, 5.7mmol), NaOz-Bu (20.49g,
213.2mmol), toluene 771 Sub 2-6 §H4 W& A8l A E 9.62¢ (-5
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80%)E At}
[328] 4. Sub 2-16 9] A
[329] <HF-&2] 31>

[330] O
Pd,(dbay, / P(t-Bu),
B
r@ : Q Naot-Bu / Toluene O

Sub 2-16
[331] %2291 bromobenzene (7.61g, 48.5mmol)°l| [1,1'-biphenyl]-4-amine (16.4g,
96.9mmol), Pd,(dba); (1.33g, 1.5mmol), 50% P(z-Bu); (1.9ml, 3.9mmol), NaOz-Bu
(13.97g, 145.4mmol), toluene-S- 7] Sub 2-6 I P& AL-8-3Fo] WA E 9.87¢
(TE:83%)5 A
[332]  5.Sub2-179] &4
[333] <Hb-S-2 32>

[334]
O Pd,dbay; / P(t-Bu), O
Br i Q NaOt-Bu / Toluene O

Sub 2-17
[335] <2291 4-bromo-1,1'-biphenyl (9.74¢g, 41.8mmol)°ll [1,1'-biphenyl]-4-amine
(14.14g, 83.6mmol), Pd,(dba); (1.15g, 1.3mmol), 50% P(-Bu); (1.6ml, 3.3mmol),
NaOtr-Bu (12.05g, 125.4mmol), toluene-S 7 7] Sub 2-6 T4 H-& ALE-5lo] A=
1061g (7&:79%) 5 AUt}
[336]  6.Sub 2-399] IA
[337] <Hb-S-2 33>

[338]
S Pd,(dbay; / P(t-Bu),
Br@ + - S
H, Naot-Bu / Toluene H @
Sub 2-39

[339] %9221 91 2-bromobenzo[b]thiophene (8.92g, 41.9mmol)l| aniline (7.8g,
83.7mmol), Pd,(dba); (1.15g, 1.3mmol), 50% P(z-Bu); (1.6ml, 3.3mmol), NaOz-Bu
(12.07g, 125.6mmol), toluene-S- /37| Sub 2-6 TS A1-8-31 A E 6.51g
(T&:69%)5 At}

[340]  7.Sub 2-672] ¥4

[341]  <H¥b-&2] 34>

[342]
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' Pdy(dbay, / P(t-Buy, H (
O O * H NaQOt-Bu / Toluene
. : S5
Sub 2-67

[343] =952 21 3-bromo-9,9-dimethyl-9H-fluorene (16.33g, 59.8mmol)°l| aniline
(11.13g, 119.6mmol), Pdy(dba); (1.64g, 1.8mmol), 50% P(z-Bu); (2.3ml, 4.8mmol),
NaOz-Bu (17.24¢g, 179.3mmol), toluene-&- /37| Sub 2-6 T4 H S A1-8-3Fo] A&
14.33g (78: 84%) 5 LAt

[344]  8.Sub2-689] §A

[345]  <¥F&2] 35>

[346] O

. i Pd,(dbay, / P(t-Bu), O
(MO 7 1y omrm
Br

5 Qi)

Sub 2-68

[347] 92291 3-bromo-9,9-dimethyl-9H-fluorene (8.09g, 29.6mmol)°]|
[1,1'-biphenyl]-4-amine (10.02g, 59.2mmol), Pd,(dba); (0.81g, 0.9mmol), 50% P(z-Bu)
; (1.2ml, 2.4mmol), NaOr-Bu (8.54g, 88.8mmol), toluene= 7371 Sub 2-6 34 1=
Abg-EFo] A E 878 (78 82%)E A

[348]  9.Sub 2-729] &A

[349] <HF-&-2] 36>

[350]

Q Pdy(dba); / P(t-Buy, H
Q.O NaOt-Bu / Toluene O‘O

Sub 2-72
[351] 954 21 3-bromo-9,9-diphenyl-9H-fluorene (11.67g, 29.4mmol)°]| aniline
(5.47g, 58.7mmol), Pd,(dba); (0.81g, 0.9mmol), 50% P(z- Bu)3 (1.1ml, 2.3mmol), NaO¢
-Bu (8.47g, 88.1mmol), toluene2 77| Sub 2-6 FAH S AL-&3}o] A= 9.02¢
(FE:75%)5 DAt
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[352]  10.Sub 2-779] &A
[353]  <®ES2] 37>
[354] N—
_ Pd,(dba), / Pt-Bu, \_/
Br@ ' Q NaoOt-Bu / Toluene H
H, @
Sub 2-77
[355] <2291 3-bromopyridine (10.41g, 65.9mmol)°l| aniline (12.27g, 131.8mmol),
Pd,(dba); (1.81g, 2mmol), 50% P(z-Bu); (2.6ml, 5.3mmol), NaOz-Bu (19g,
197.7mmol), toluenee- 7371 Sub 2-6 4 W& AF-g35le] A E 7.51g (5
67%)E ANt
[356] 11. Sub 2-789] ¥4
[357]  <Hb&-2] 38>
[358] §>
= Pdydbay, | Pt-Buy,
Br \ v Q Naot-Bu / Toluene
I'|2
72\
Sub 2-78
[359] %922 Q1 3-(4-bromophenyl)pyridine (10.98g, 46.9mmol)°l aniline (8.74g,
93.8mmol), Pdy(dba); (1.29g, 1.4mmol), 50% P(z-Bu); (1.8ml, 3.8mmol), NaOz-Bu
(13.52g, 140.7mmol), toluene-S- 7] Sub 2-6 3HAH-& AL-8-31o] A& 7.97g
(T&:69%)5 At}
[360] 12. Sub 2-829] A4
[361]  <®¥b-&-2] 39>
[362]
Br \—Ij . Q Pd,dbay, / P(t-Bu)3> \—/
H, NaoOt-Bu / Toluene A @
Sub 2-82
[363] %9221 91 4-bromoisoquinoline (9.83g, 47.2mmol)°ll aniline (8.8g, 94.5mmol), Pd

[364]

»(dba); (1.3g, 1.4mmol), 50% P(z-Bu); (1.8ml, 3.8mmol), NaOz-Bu (13.62¢g,
141.7mmol), toluene-S- 7] Sub 2-6 T S AL-831o] WA E 6.24g (55
60%) 5 A AT}

gHA, Sub 29] ol Ali= o} g 9} oy} o] FHA 1= A2 oy, o] &9
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2
_ RAY Vg
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Sub 2-79 Sub 2-80 Sub 2-81 Sub 2-82 Sub 2-83 Sub 2-84 Sub 2-85 Sub 2-86 Sub 2-87 Sub 2-88 Sub 2-89
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stetE FD-MS ot E FD-MS
Sub 2-1  |m/z=285.15(C,1H19N=285.38) Sub 2-2  |m/z=299.17(C2:H21N=299.41)
Sub 2-3  |m/z=361.18(CyH23sN=361.48) Sub 2-4  |m/z=335.17(C2sH21N=335.44)
Sub 2-5  |m/z=335.17(Cu5H,1N=335.44) Sub 2-6  |m/z=409.18(C3,H,3N=409.52)
Sub 2-7  |m/z=485.21(Cs;H,7,N=485.62) Sub 2-8  |m/z=535.23(C41H,sN=535.68)
Sub 2-9  |m/z=459.20(Cs5H,sN=459.58) Sub 2-10 |m/z=407.17(C3H,1N=407.51)
Sub 2-11  |m/z=483.20(C37H,sN=483.60) Sub 2-13  |m/z=169.09(C;,H1N=169.22)
Sub 2-14  |m/z=187.08(C1,HcFN=187.21) Sub 2-15 |m/z=209.12(C45HsN=209.29)
Sub 2-16  |m/z=245.12(C1sH15N=245.32) Sub 2-17 |m/z=321.15(C24H1aN=321.41)
Sub 2-18  |m/z=295.14(C22H17N=295.38) Sub 2-19  |m/z=295.14(C2:H17N=295.38)
Sub 2-20 |m/z=219.10(C1sH13N=219.28) Sub 2-21 |m/7=219.10(C1¢H13N=219 28)
Sub 2-22  |m/z=269.12(CsH15N=269.34) Sub 2-23  |m/z=269.12(C5H15N=269.34)
Sub 2-24  |m/z=269.12(CyH15N=269.34) Sub 2-25 |m/z=275.08(CgH13NS=275.37
Sub 2-28 |m/z=351.11(C5:H7NS=351.46) Sub 2-29  |m/z=335.13(C,:H7NO=335.40
Sub 2-30 |m/z=325.09(C,HsNS=325.13) Sub 2-31 |m/z=309.12(C,,H;sN0=308.36
Sub 2-32  |m/z=351.11(C,:H7NS=351.46) Sub 2-37 |m/z=275.08(C15H3NS=275.37
Sub 2-38  |m/z=360.16(C25H:0N,=360.45) Sub 2-39 |m/z=225.06(Cy4H1NS=225.31
Sub 2-40 |m/z=251.08(CsH13NS=251.35) Sub 2-41  |m/z=259.10(CgH;:3N0O=258.30
Sub 2-42  |m/z=335.13(C,:H17N0=335.40) Sub 2-43  |m/z=259.10(CgH13NO=258.30
Sub 2-44  |m/z=309.12(C2,H:sN0=309.36) Sub 2-45 |m/z=269.12(CsH1sN=269.34)
Sub 2-46 |m/z=269.12(C2H1sN=269.34) Sub 2-47 |m/z=345.15(C2eH1aN=345.44)
Sub 2-48 |m/z=321.15(C2:H1gN=321.41) Sub 2-49  |m/z=321.15(C2:H19N=321.41)
Sub 2-50 |m/z=321.15(Co,H1gN=321.41) Sub 2-51 |m/z=321.15(C24H1gN=321 41)
Sub 2-52  |m/z=321.15(Co,H1gN=321.41) Sub 2-53 |m/z=321.15(C24H1gN=321 41)
Sub 2-54  |m/z=361.18(C»H,3N=361.48) Sub 2-55 |m/z=437.21(C33H,7N=437.57)
Sub 2-56  |m/z=411.20(Cs1H25N=411.54) Sub 2-57 |m/z=485.21(Cs7H2N=485.62)
Sub 2-58  |m/z=459.20(CssH,5N=459.58) Sub 2-59 |m/z=535.23(C41H,sN=535.68)
Sub 2-60 |m/z=561.25(C4sH31N=561.71) Sub 2-61 |m/z=535.23(C.1H2sN=535.68)
Sub 2-62  |m/z=535.23(C41H,sN=535.68) Sub 2-63 |m/z=423.20(C5,H»5sN=423.55)
Sub 2-64  |m/z=437.21(Cs3H,/N=437.57) Sub 2-65 |m/z=445.16(C;3:H,:F,N=44550)
Sub 2-66 |m/z=437.21(C33H2sN=437.57) Sub 2-67 |m/z=285.15(C»1H;gN=285.38)
Sub 2-68 |m/z=361.18(C27H23N=361.48) Sub 2-69 |m/z=361.18(C»7H23N=361.48)
Sub 2-70 |m/z=335.17(CssH,1N=335.44) Sub 2-71  |m/z=437.21(Cs3H,7N=437.57)
Sub 2-72  |m/z=409.18(C31H23N=409.52) Sub 2-73  |m/z=485.21(Cs7H2N=485.62)
Sub 2-74  |m/z=335.17(C2sH,1N=335.44) Sub 2-75  |m/z=286.15(CsgH15N»=286.37)
Sub 2-76  |m/z=336.16(C2:HyN»=336 43) Sub 2-77 |m/z=170.08(C11H1gN,=170.21)
Sub 2-78 |m/z=246.12(Cy7H12N,=246.31) Sub 2-79  |m/z=246.12(C17H14N,=246.31)
[369]

Sub 2-80 |m/z=296.13(C21H1sN,=296.37) Sub 2-81 |m/z=323.14(C,:H:7N3=323.39)
Sub 2-82  |m/z=220.10(C15H12N»=220.27) Sub 2-83 |m/z=220.10(C15H:,N»=220.27)
Sub 2-84  |m/z=220.10(C5H12N»=220.27) Sub 2-85 |m/z=220.10(C15H1,N,=220.27)
Sub 2-86 |m/z=346.15(C2sH1sN,=346.42) Sub 2-87 |m/z=296.13(Cy1H:6N»=296.37)
Sub 2-88 |m/z=270.12(C1sH14N,=270.33) Sub 2-89 |m/z=414.21(C5:HsDsN=414.55)
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[370]
[371] . £ A A & (Final Product)-‘l] A

[372]  Sub2 (1) E FTIvuEEet 2190 toluene &2 #¢1 Fof], Sub 1 (1.2F %), Pd
»(dba), (0.03F %), P(t-Bu); (0.08F %), NaOr-Bu (39 3)S & 7}8FaL 100°Cel A
ke th wh-go] gk EW CH2C129‘r EE FE3 9 47158 MgS0,=
Azsta 553 5 A H 313HE S silicagel column 2 A A A 8o & &

A A & (Final Product) & 4t}

[373] 1. Product B172] 34

[374]  <Hb-3-2] 40>

[375] O r
o 8 N0 =
atagy VL

Sub 1-B2 Sub 2-6 B17

[376] 7] FAdell A 2o Sub 2-6 (6.39g, 15.6mmol)S 5 LHlEE gk 0
toluene 2. = =<1 ¥l Sub 1-B2 (10.31g, 18.7mmol), Pd,(dba); (0.43g, 0.5mmol),
50% P(t-Bu); (0.6ml, 1.2mmol), NaOt-Bu (4.5g, 46.8mmol)= 3 7}5}Fa1 100°Col] A
WGt} BhEo] e Ed CH2C129} ERZ FE2 T /F7]5& MgSO,E
Azsal 553 5 QA ¥ 813HE-S silicagel column 2 A A A 3Fo] A A =
9.46g (-5 : 69%) 5 At

[377] 2. Product B212] &4

[378] <432 41>

[379]
. : Qoo S o
Fo LU ‘—J
Sub 1-B1 Sub 2-7 Q O 821

[380] 7] FAdell A 2o Sub 2-7 (5.18g, 10.7mmol)ell Sub 1-B1 (6.07g, 12.8mmol),
Pd,(dba); (0.29g, 0.3mmol), 50% P(-Bu); (0.4ml, 0.9mmol), NaOsBu (3.08g,
32mmol), tolueneS- /37| Product B17 314 W& AF-&5lo] YA E 7.22¢ (-5
77%)5 L AT

[381]  3.Product B1452] &4

[382]  <HFS-2] 42>

[383]
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[384]

[385]
[386]
[387]

[388]

[389]
[390]
[391]

[392]

[393]
[394]
[395]

(2
' a
o B hgp me 330
a0 5", QP ovo

N
Sub 1-B14 Sub 2-7 Q O O B145

271 Al el A o7 Sub 2-7 (4.96g, 10.2mmol)ell Sub 1-B14 (6.43g, 12.3mmol),
Pd,(dba); (0.28g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.8mmol), NaOr-Bu (2.94¢,
30.6mmol), toluenes “J 7] Product B17 3141 'H & AL8-31o] A& 6.83g (78
2%)E A

4. Product B1792] &4

<HbF-3-2] 43>

O L O OO
Pd,(dbay, / P(t-Buy,
Y &gl e g0 g0

SO O N

Sub 1-B23 Sub 2-68 ) B179

7] g4 ol A o] 7 Sub 2-68 (3.91g, 10.8mmol)el] Sub 1-B23 (8.13g, 13mmol),
Pd,(dba); (0.3g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu (3.12g,
32.4mmol), toluene-s 77| Product B17 31418 & AL8-31o] A& 6.18g (78
63%)E AU}

5. Product B1879] 34

<Hb-3-2] 44>

2
& e O
% 8.9 e &f 100
220 =Y OO )
G0
Sub 1-B26 Sub 2-17 B187

271 Al el A Qo7 Sub 2-17 (3.64g, 11.3mmol)ell Sub 1-B26 (8.03g,
13.6mmol), Pdy(dba); (0.31g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.27g, 34mmol), toluene=- “J 7] Product B17 314 W& AL-&5lo] A E 7.06¢
(FE:75%) 5 LAt

6. Product B2002] &4

<Hb-5-2 45>
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[396]

[397]
[398]
[399]

[400]

[401]
[402]
[403]

[404]

[405]
[406]
[407]

N
Q-0
Sub 1-B32 Sub 2-82 B200

7] FAd el Al Ao % Sub 2-82 (2.76g, 12.5mmol)°ll Sub 1-B32 (10.75g,
15mmol), Pd,(dba); (0.34g, 0.4mmol), 50% P(z-Bu), (0.5ml, Immol), NaOz-Bu (3.61g,
37.6mmol), toluene-s “J 7] Product B17 31418 & AL8-31o] A& 6.21g (78
58%)5 A AT

7. Product B2049] &4

<Hb-S-2 46>

» C
oo P ey QO S Yas

OO " OQ Q/”\
o e Rgs
SO0

& O e : 0 O
GO ey
Sub 1-B33 Sub 2-67 B204

7] g4 ol A o] 7 Sub 2-67 (3.07g, 10.8mmol)ell Sub 1-B33 (9.23g,
12.9mmol), Pd,(dba); (0.3g, 0.3mmol), 50% P(¢-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.1g, 32.3mmol), toluene-= 7] Product B17 A & AF8-3lo] A= 6.62¢
(T8 67%)Z AU

8. Product B2109] &4

<RF-g2] 47>

e . Q SR e o
o 0. mwpww‘% A
{ & = Naot:Bu 1 Toluens N B X0
-0
Sub 1-B40 Sub 2-6 Q O B210
271 Al el A o7 Sub 2-6 (4.28g, 10.5mmol)ell Sub 1-B40 (7.28g, 12.5mmol),
Pd,(dba); (0.29g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.8mmol), NaOz-Bu (3.01g,
31.4mmol), toluene-s 77| Product B17 31418 & AL8-31o] A& 6.75g (78
M%)E DAt
9. Product B2139] 34
<{k-&-2] 48>
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. o o Qoo

Pd,(dbay; / P(t-Buyg

O ‘ R o O
QQO O SSa Y,

Sub 1-B43 Sub 2-16 B213
[408] 7] FAd el Al Ao % Sub 2-16 (3.15g, 12.8mmol)°ll Sub 1-B43 (8.7g, 15.4mmol),
Pd,(dba); (0.35g, 0.4mmol), 50% P(z-Bu); (0.5ml, 1mm01) NaOzr-Bu (3.7g,
38.5mmol), toluenes “J 7] Product B17 3141 'H & AL8-31o] A& 6.93g (78
74%)E A AT
[409]  10.Product B2232] &4
[410]  <®H&-2] 49>

[411] Q
® ® & O
¢ r " e § o LC
aSea¥ -

Sub 1-B48 Sub 2-6 B223

[412] 7] Aol A Ao Sub 2-6 (4.47g, 10.9mmol)°ll Sub 1-B48 (7.21g, 13.1mmol),
Pd,(dba); (0.3g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu (3.15g,
32.7mmol), toluene-s 77| Product B17 3141 'H & AL8-31o] A& 7.2¢ (78
75%)5 A ATt

[413] 11. Product B2452] &4

[414] <HH-&2] 50>

[415]
Ay

e

3
O O Br | O Paydhay, | P(t-Buy, O O O
o e Y Yo

Sub 1-B54 Sub 2-72 B245

[416] 7] Aol A Ao Sub 2-72 (4.32g, 10.5mmol)°ll Sub 1-B54 (7.93g,
12.7mmol), Pd,(dba); (0.29g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.8mmol), NaOz-Bu
(3.04g, 31.6mmol), toluenes 7] Product B17 34 W& A3}l A= 6.35¢
(THE:63%) 5 AT

[417] 12. Product B2539] 34

[418]  <WHZ2] 51>

[419]
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O O Br H Pdy(dbay, / P(t-Buy, O.
N

&
@
o

SRS, m’ N

Sub 1-B58 Sub 2-67 B253
[420] 7] FAlel A oA Sub 2-67 (3.56g, 12.5mmol)oll Sub 1-B58 (8.84g, 15mmol),
Pd,(dba); (0.34g, 0.4mmol), 50% P(-Bu); (0.5ml, 1mmol), NaOr-Bu (3.6g,
37.4mmol), toluene-2- 4} 7] Product B17 41 H -2 AL-&-3lo] A E 7.44g (55
75%)5 A ATt
[421] 13. Product B259¢] 34
[422] <Hb-S-2 52>

[423] OO OO

QO G e N e

Sub 1-B61 Sub 2-13 B259
[424] 7] Al 2o Sub 2-13 (1.88g, 11.1mmol)ell Sub 1-B61 (9.53g,
13.3mmol), Pd,(dba); (0.31g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.2g, 33.3mmol), toluene-&- 7| Product B17 3418 & Al-8-31o] A Al & 6.96g
& 78%)E AT
[425] 14. Product B2662] 34
[426] <HH-E2] 53>

[427] ® S
O. O Br . Hp Pd,(dbay, / P(t-Buy, O. O p
a O % “eovaurToere 2 Q) E@
SO 8902
Sub 1-B62 Sub 2-39 B266

[428] 7] FAdell A 2o Sub 2-39 (2.56g, 11.4mmol)ell Sub 1-B62 (9.74g,
13.6mmol), Pd,(dba); (0.31g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.28g, 34.1mmol), toluene-2 7] Product B17 ZA W& AF8-3le] A4l = 6.54¢
TE:67T%)E A

[429]  15.Product B273¢] §4

[430]  <¥F-&2] 54>

[431]
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O S N— ] @N
oL e oo
aiaZy, O O
Sub 1-B69 Sub 2-77 B273

[432] A7) gl el A 210 Sub 2-77 (2.83g, 16.6mmol)°ll Sub 1-B69 (11.58¢,
20mmol), Pd,(dba); (0.46g, 0.5mmol), 50% P(¢-Bu); (0.6ml, 1.3mmol), NaOz-Bu
(4.79g, 49.9mmol), toluenes 7] Product B17 3 W& AF&-3lo] A= 6.79¢
(TE:61%) 5 AT}

[433]  16. Product B278<] ¥4

[434]  <¥FE-2) 55>

[435] O Q
;LO”+ il @n
8902 A QOJ

Sub 1-B72 Sub 2-78 B278

[436] 71 Aol A Ao R Sub 2-78 (3.71g, 15.1mmol)ell Sub 1-B72 (10.2g,
18.1mmol), Pd,(dba); (0.41g, 0.5mmol), 50% P(z-Bu); (0.6ml, 1.2mmol), NaOz-Bu
(4.34g, 45.2mmol), toluenes 7] Product B17 34 W& AM&-3lo] A= 6.93¢
(THE:63%) 5 AT

[437]  17.Product B2879] &4

[438] <HF-&-2] 56>

[439]
.@Jﬁ' + @” o fﬁl @
e SO FoOd 3

Sub 1-B76 Sub 2-6 B287

[440] 7] EAd el A Do Sub 2-6 (4.97g, 12.1mmol)°l] Sub 1-B76 (6.91g, 14.6mmol),
Pd,(dba); (0.33g, 0.4mmol), 50% P(z- Bu)3 (0.5ml, Immol), NaOz-Bu 3.5g, 36.4mmol),
toluenes 77| Product B17 3141 'H & AL-8-3te] A& 6.33g (58: 65%)E
A3tk

[441]  18.Product B3222] §4

[442] <Hb-&-2 57>

[443]



59
WO 2014/088284 PCT/KR2013/011088

QOG0 e D0 O

N

00 oL T ool

Sub 1-B84 Sub 2-6 B322
[444] 7] Aol A o7 Sub 2-6 (4.72g, 11.5mmol)ell Sub 1-B84 (8.67g, 13.8mmol),
Pd,(dba); (0.32g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu (3.32g,
34.6mmol), toluene-s 77| Product B17 31418 & AL8-31o] A& 6.61g (8
60%) 5 L ATt
[445] 19. Product B3312] &4
[446] <HH-E2] 58>

[447] Yy
; i

O NaOt-Bu / Toluene
2905, -0~ SO
Sub 1-B87 Sub 2-17 B331

[448] 2F7] EAd ol A Aol = Sub 2-17 (3.59g, 11.2mmol)ell Sub 1-B87 (7.92g,
13.4mmol), Pd,(dba); (0.31g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.22g, 33.5mmol), toluene-S- 77| Product B17 34 B & AF-8-3to] A& 6.31g
(5 68%)E A

[449]  20.Product B3402] 34

[450]  <HFS-2] 59>

[451] 0
9
g O H'Q Pdy(dbay, / P(t-Bu); O.O O @
&S aY a 2
Sub 1-B90 Sub 2-16 B340

(4521 A7) g el A 2107 Sub 2-16 (2.82g, 11.5mmol)°ll Sub 1-B90 (9.86g,
13.8mmol), Pdy(dba); (0.32g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.31g, 34.5mmol), toluene-2 7] Product B17 ZA W& AF8-3le] A= 6.37g
(FE:63%) 2 FATh

[453]  21.Product B3432] &4

[454]  <HES-2] 60>

[455]
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[456]

[457]
[458]
[459]

[460]

[461]
[462]
[463]

[464]

[465]
[466]
[467]

C
{0 O
O Q

a9 Y,

Sub 1-B91

60

Mo
O

Sub 2-13

PCT/KR2013/011088
®
Pd,(dbay; / P(t-Buy, O. O
N O ”@
S0 aV/s

B343

7] FAd el Al Ao % Sub 2-13 (1.86g, 11mmol)°ll Sub 1-B91 (9.43g, 13.2mmol),
Pd,(dba); (0.3g, 0.3mmol), 50% P(z-Bu); (0.4m1 0.9mmol), NaOz-Bu (3.17g,

33mmol), tolueneS 47| Product B17 34

71%)E C}Aljl‘

22. Product B3512] &4

<®k-3-2] 61>

s
Q,

SRV

Sub 1-B99

O

HN

O

Sub 2-13

2 AHgso] A E 6.27g (8

&S
Pd,(dbay, / Pt-Bu), O O
- .
NaoQt-Bu f Toluene N/O

SSaRV/y!

B351

271 gl el A Qo7 Sub 2-13 (2.41g, 14.2mmol)ell Sub 1-B99 (9.92g,
17.1mmol), Pd,(dba); (0.39g, 0.4mmol), 50% P(z-Bu); (0.6ml, 1.1mmol), NaOz-Bu

(4.11g, 42.7mmol), toluene= 7] Product B17 341
(F5:68%)2 AL
23. Product B358<] $HA

<HF-&-21 62>

O-
o oo -
S22y

Sub 1-B102

e

I §)

Sub 2-67

& A&kl A E 6.48¢

Pd,(dba)a I P(t-Buy,

NaOt Bu /Toluene

Sl

B358

271 Al el A o7 Sub 2-67 (3.78g, 13.2mmol)¢ll Sub 1-B102 (8.97g,
15.9mmol), Pd,(dba); (0.36g, 0.4mmol), 50% P(z-Bu); (0.5ml, 1.1mmol), NaOz-Bu

(3.82g, 39.7mmol), toluene-&- 7| Product B17 §H4 8

(5 62%)E AT
24. Product B3759] &4

<RF-g2] 63>

& AHgatel A E 6.31g
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9,
\e O
O’O . Hp Pd,(dba); / P(t-Bu) O’O p
O O Br 0.0 Naot-Bu / Toluene O O O
o000 o0 &
Sub 1-B64 Sub 2-67 B375

[468]

[469]
[470]
[471]

[472]

[473]
[474]
[475]

[476]

[477]
[478]

A} 71 A o A Aoy % Sub 2-67 (3.11g, 10.9mmol)°ll Sub 1-B64 (10.34g,
13.1mmol), Pdy(dba); (0.3g, 0.3mmol), 50% P(¢-Bu); (0.4ml, 0.9mmol), NaOz-Bu
(3.14g, 32.7mmol), toluene-- 77| Product B17 34 B & AF-8-31o] A& 6.18¢
(FE:57%)E ¥t

25. Product C29] &4

<R32 64>

Pd,(dbay; / P(t-Buy,

C

(P . H D AT 9, o)
Naot-Bu / Toluene N .O

o x

Sub 1-C1 Sub 2-3 C2

7] Al ol 4 2o 7 Sub 2-3 (6g, 16.6mmol)oll Sub 1-C1 (7.93g, 19.9mmol), Pd,
(dba); (1.21g, 1.3mmol), 50% P(z-Bu); (0.7ml, 1.66mmol), NaO¢-Bu (73.03g,
49.8mmol), toluene-S- 4} 7] Product B17 &4 H-& AL-8-3}o] YA E 7.54g (55
67%)E ANt

26. Product C82] A

<HE-&2] 65>

o 0.0 H
Br Q O N Pd,(dbay; / P(t-Bu),

' O NaoOt-Bu / Toluene N O.O
SSens SO

Sub 1-C1 Sub 2-7 C8
271 Al el A Qo7 Sub 2-7 (5.18g, 10.7mmol)ell Sub 1-C1 (5.1g, 12.8mmol),
Pd,(dba); (0.29g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOz-Bu (3.08g,
32mmol), toluene= 4} 7] Product B17 3141 & AL&-5lo] AA & 6.34g (5
74%) 5 A At}
27. Product C2134 4
<HkF-3-2] 66>
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[479]
8
2
O. O Pd,(dbay, / P(t-Bu),
Br ' O NaOt-Bu / Toluene O O N

S

[480] 7] FAdel A 2o Sub 2-17 (3.59¢g, 11.2mmol)ell Sub 1-C7 (6.9g, 13.4mmol),
Pd,(dba); (0.31g, 0.3mmol), 50% P(z-Bu); (0.4ml, 0.9mmol), NaOr-Bu (3.22¢g,
33.5mmol), toluene-2- 4} 7] Product B17 §4 H -2 AL-&-5lo] WA E 6g (5
M%)E DAt

[481]  28.Product C232] ¥4

[482] <Hb-&-2 67>

[483]

s
O . H Pd,(dbay, / P(t-Bu), Q O O N

Q O r Naot-Bu / Toluene
C23

Sub 1-C8 Sub 2-67

[484] 7] g ol A o] 7 Sub 2-67 (3.56g, 12.5mmol)°l] Sub 1-C8 (7.7g, 15mmol), Pd
»(dba); (0.34g, 0.4mmol), 50% P(z-Bu); (0.5ml, Immol), NaOz-Bu (3.6g, 37.4mmol),
toluenes 77| Product B17 3141 'H & AL-8-3to] A& 6.82g (78: 76%)E
A3tk

[485] - H, A7) 9F & A dol) ufe} Az B oy o] 31%HE B1~B386, C1~C409]
FD-MS %k &b~ 35 33 &}

[486] [3 3]

[487]
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stels FD-MS stelE FD-MS
B1 m/z=678.30(C51HzsN,=678.86) B6 m/z=754.33(Cs7H4N,=754.96)
B7 m/z=830.37(Cg3H4sN»=831.05) B11  |m/z=728.32(CssHagN,=728.92)
B12  |m/z=804.35(Cs1HN»=805.02) B16 |m/z=802.33(Cs1H42N,=803.00)
B17  |m/z=878.37(Cs7H2N,=879.10) B21  |m/z=878.37(Cs7H2sN,=879.10)
B22  |m/z=954.40(C75H5oN,=955.19) B23  |m/z=928.38(C71H4N,=929.15)
B24  |m/z=928.38(C71HN,=929.15) B25 |m/z=830.37(CesH4eN,=831.05)
B26  |m/z=852.35(Cg5H24N»,=853.06) B27  |m/z=928.38(C71H4sN2=929.15)
B31 m/z=800.32(Cs1H4N,=800.98) B43  |m/z=926.37(Cy1HaN2=927.14)
B47  |m/z=714.30(CssH3sN>=714.89) B51  |m/z=714.30(Cs:H3sN2=714.89)
B62  |m/z=764.32(CsgHoN»,=764.95) B66  |m/z=612.26(CssH3:N,=612.76)
B86  |m/z=662.27(CscH3.N,=662.82) B94  |m/z=718.24(Cs,H3:N,S=718.90)
B106 |m/z=728.28(CssHzsN,0=728.88) B122 |m/z=820.29(CeoHN,S=821.04)
B124  |m/z=638.27(C.sH3:N,=638.80) B125 |m/z=738.30(CssH3sN»=738.91)
B127 |m/z=729.31(CsaH39N3=729.91) B128 |m/z=928.38(C71HN»=929.15)
B129 |m/z=790.33(CsuHsN,=790.99) B130 |m/z=714.30(CssH3sN,=714.89)
B132 |m/z=804.35(Cs1HN,=805.02) B138 |m/z=764.32(CssHN,=764.95)
B145 |m/z=928.38(Cy1HN,=929.15) B152 |m/z=870.40(CesHsoN-=871.12)
B157 |m/z=802.33(Cg1HN,=803.00) B158 |m/z=830.37(CesH4sN,=831.05)
B161 [m/z=696.29(Cs1H3,FN,=696.85) B162 |m/z=718.33(CssH2N2=718.92)
B164 [m/z=794.28(CsgH3sN»S=795.00) B165 |m/z=804.31(CeoHN20=804.97)
B167 |m/z=928.38(Cy1HxN2=929.15) B168 |m/z=954.40(Cy3HsoN2=955.19)
B169 |m/z=954.40(Cy5HsoN2=955.19) B170 |m/z=852.35(CesH.N,=853.06)
B171 |m/z=878.37(Cs7HN-=879.10) B172 |m/z=928.38(Cy1HN,=929.15)
B173 |m/z=928.38(Cy1HN,=929.15) B174 |m/z=754.33(Cs7HN,=754.96)
B175 |m/z=802.33(Cgs1H«N,=803.00) B176 |m/z=878.37(Ce7H1N,=879.10)
B177 |m/z=878.37(Cs7HsN,=879.10) B178 |m/z=714.30(CssH3sN,=714.89)
B179 |m/z=906.40(CssHsoN2=907.15) B180 |m/z=954.40(Cy3HsgN,=955.19)
B181 [m/z=820.29(CsoHN,S=821.04) B182 |m/z=831.36(Ce,H25N3;=832.04)
B183 |m/z=830.37(CgsHsN,=831.05) B184 |m/z=854.37(CesH26N,=855.07)
B185 |m/z=994.43(CreH5:N,=995.26) B186 |m/z=729.31(CssH3gN5=729.91)
B187 |m/z=830.37(CgsHN.=831.05) B188 |m/z=830.37(CesH4sN2=831.05)
B189 [m/z=794.37(CeeHN»=795.02) B190 |m/z=906.40(CegHsoN2=907.15)
B191 |m/z=830.37(CssH4N2=831.05) B192 |m/z=906.40(CegHsoN2=907.15)
B193 |m/z=755.33(CseH1N3=755.94) B194 |m/z=906.40(CesHsoN,=907.15)
B195 |m/z=802.33(Cs1H4N,=803.00) B196 |m/z=852.35(CesHN,=853.06)
B197 |m/z=878.37(Cs7HN,=879.10) B198 |m/z=954.40(CysHsoN,=955.19)
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B199 |m/z=918.40(C7H5oN»=919.16) B200 |m/z=853.35(CssH43N3=854.05)
B201 |m/z=802.33(Cg1H12N,=803.00) B202 |m/z=852.35(CesHasN,=853.06)
B203 |m/z=878.37(Ce7H1N»=879.10) B204 |m/z=918.40(C7H=oN»,=919.16)
B205 |m/z=877.35(CesH13N3=878.07) B206 |m/z=800.32(Cs1H4N,=800.98)
B207 |m/z=768.26(CssH3sN,S=768.96) B208 |m/z=936.35(CeeHagN,S=937.20)
B209 |m/z=820.29(CeoHN,S=821.04) B210 |m/z=908.32(Ce7H44N,S=909.14)
B211  |m/z=822.28(Cs5H3sN4S5=823.01) B212 |m/z=794.28(CssH3sN.S=795.00)
B213  |m/z=728.28(Cs4H3sN2,0=728.88) B214 |m/z=742.26(Cs:sH34N20,=742.86)
B215 |m/z=829.31(Ce1H39N30=829.98) B216 |m/z=782.33(CssH4:N,0=782.97)
B217  |m/z=652.25(CsgH3:N,0=652.78) B218 |m/z=942.36(C71H4N.0=943.14)
B219  |m/z=754.33(Cs7H1N,=754.96) B220 |m/z=754.33(Cs7H4oN,=754.96)
B221 |m/z=802.33(C¢1H4,N,=803.00) B222 |m/z=830.37(Ce3H46N,=831.05)
B223  |m/z=878.37(Ce7H1sN>=879.10) B224 |m/z=878.37(Ce7H46N2=879.10)
B225  |m/z=954.40(Cs3HsoN,=955.19) B226 |m/z=928.38(C71HsN,=929.15)
B227 |m/z=852.35(Ce5H14N»=853.06) B228 |m/z=878.37(Ce7H4N,=879.10)
B229 |m/z=878.37(Ce7H1N»=879.10) B230 |m/z=878.37(Ce7H46N»=879.10)
B231 |m/z=562.24(C4H3N,=562.70) B232 |m/z=638.27(CasH34N,=638.80)
B233 |m/z=638.27(C4sH34N,=638.80) B234 |m/z=714.30(CssHzsN,=714.89)
B235  |m/z=954.40(C73H5oN»=955.19) B236 |m/z=800.32(Cs1H40N»,=800.98)
B237  |m/z=779.29(Cs7H37N50=779.92) B238 |m/z=802.33(Cs1H4N,=803.00)
B239 |m/z=878.37(Ce7H1N2=879.10) B240 |m/z=878.37(Cs7H46N2=879.10)
B241 |m/z=878.37(Ce7H1N,=879.10) B242 |m/z=866.37(CesHasN,=867.08)
B243  |m/z=954.40(C73H5oN»=955.19) B244 |m/z=880.38(Cg7HgN,=881.11)
B245  |m/z=954.40(Cy3H5oN,=955.19) B246 |m/z=820.29(CgHoN,S=821.04)
B247  |m/z=896.32(CesH14N,S$=897.13) B248 |m/z=754.33(Cs7H4:N»=754.96)
B249  |m/z=794.37(CeoH1sN2=795.02) B250 |m/z=679.30(CsoH37N3=679.85)
B251 |m/z=830.37(CesHN,=831.05) B252 |m/z=830.37(CesHasN,=831.05)
B253  [m/z=794.37(CeoH16N2=795.02) B254 |m/z=818.33(Ce1H4N,0=819.00)
B255 |m/z=728.32(Cs5H1N,=728.92) B256 |m/z=920.41(C7H=N,=921.18)
B257  |m/z=729.31(Cs4H39N3=729.91) B258 |m/z=870.40(CesHzoN,=871.12)
B259 |m/z=802.33(Ce1H12N>=803.00) B260 |m/z=878.37(Ce7HN,=879.10)
B261 |m/z=918.40(C7H5oN»=919.16) B262 |m/z=879.36(CesHasN3=880.08)
B263 |m/z=802.33(C¢1H12N,=803.00) B264 |m/z=878.37(Ce7H4N,=879.10)
B265 |m/z=918.40(C7Hs50N>=919.16) B266 |m/z=858.31(CssHayN,S=859.09)
B267 |m/z=800.32(C¢1H4N,=800.98) B268 |m/z=916.38(C7HsN,=917.14)
B269  |m/z=744.26(CssH3eN,S=744.94) B270 |m/z=908.32(CeyHasN,S=909.14)
B271 |m/z=668.23(CasH3:N,S=668.85) B272 |m/z=784.29(Cs7H4oN,S=785.01)
B273 |m/z=669.22(C47H31N35=669.83) B274 |m/z=719.24(C51H33N5S=719.89)
B275 |m/z=768.26(CssHssN2S=768.96) B276 |m/z=702.27(Cs:H34N,0=702.84)
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B277 |m/z=818.33(Cs1H42N.0=819.00) B278 |m/z=729.28(Cs3H3sN;0=729.86)
B279 |m/z=652.25(C4sH3:N,0=652.78) B280 |m/z=892.35(Ce7Haz:N,0=893.08)
B281 [m/z=702.27(Cs,H3.N,0=702.84) B282 |m/z=806.30(CssH3sN40=806.95)
B283  [m/z=678.30(Cs1H3sN»,=678.86) B284 |m/z=754.33(Cs7HaN»=754.96)
B285 |m/z=754.33(Cs7H2N»=754.96) B286 |m/z=830.37(CesHasN,=831.05)
B287 |m/z=802.33(Cg¢1H,N,=803.00) B288 |m/z=878.37(CerHaN,=879.10)
B289 |m/z=878.37(Ce7H46N>=879.10) B290 |m/z=954.40(C73HseN,=955.19)
B291 [m/z=928.38(C71HsN,=929.15) B292 |m/z=928.38(C71HaN,=929.15)
B293  [m/z=852.35(CesH4:N»=853.06) B294 |m/z=928.38(C71HaN2=929.15)
B295  |m/z=562.24(C4,H30N>=562.70) B296 |m/z=638.27(CasH3sN,=638.80)
B297 |m/z=638.27(C45H34N,=638.80) B298 |m/z=714.30(CssH3sN,=714.89)
B299 |m/z=714.30(CssH33N,=714.89) B300 |m/z=790.33(CeoH2N,=790.99)
B301 [m/z=878.37(Ce7HsN,=879.10) B302 |m/z=954.40(C73sHsoN2=955.19)
B303 [m/z=892.38(CesHsN»=893.12) B304 |m/z=830.37(CesHasN2=831.05)
B305 |m/z=838.32(Ce1H2F2N,=838.98) B306 |m/z=883.40(Ce7H41DsN-=884.13)
B307 |m/z=928.38(Cy1HsN>=929.15) B308 |m/z=1030.43(C79Hs5:N»=1031.29)
B309 |m/z=878.37(Ce7H26N,=879.10) B310 |m/z=954.40(C73HsN,=955.19)
B311  [m/z=878.37(Ce7HN,=879.10) B312 |m/z=928.38(C71H4sN,=929.15)
B313  |m/z=802.33(Cs1H42N>=803.00) B314 |m/z=878.37(Ce7H4sN>=879.10)
B315  |m/z=878.37(Ce7H26N>=879.10) B316 |m/z=878.37(Ce7H4N-=879.10)
B317  |m/z=744.26(Cs:H3sN2S=744.94) B318 |m/z=614.27(CasHzaN,=614.78)
B319 |m/z=765.31(Cs7H3sN5=765.94) B320 |m/z=814.33(Ce,H4:N,=815.01)
B321 [m/z=906.40(CesH5oN,=907.15) B322 |m/z=954.40(C73HsoN»,=955.19)
B323 |m/z=1028.41(C7H5N,=1029.27) | B324 |m/z=881.38(CesH47N3=882.10)
B325  |m/z=954.40(Cy3Hs0N2=955.19) B326 |m/z=854.33(CesH4,N,0=855.03)
B327 |m/z=714.30(CssH3sN>=714.89) B328 |m/z=830.37(CesHasN,=831.05)
B329 [m/z=918.40(C7HsoN,=919.16) B330 |m/z=805.35(CsuHa3N3=806.00)
B331 [m/z=830.37(CesHsN>=831.05) B332 |m/z=830.37(CesHasN2=831.05)
B333 |m/z=844.38(CesH25N»,=845.08) B334 |m/z=834.31(Cs1Hs»N,S=835.06)
B335 |m/z=778.33(CsgH2N,=778.98) B336 |m/z=946.43(C7,H5uN,=947.21)
B337 |m/z=869.38(CegsH.7N35=870.09) B338 |m/z=870.40(CesHzoN,=871.12)
B339 [m/z=852.35(CesH4:N,=853.06) B340 |m/z=878.37(Ce7HasN,=879.10)
B341 |m/z=994.43(C7sHs:N>=995.26) B342 |m/z=903.36(CesHasN3=904.10)
B343 |m/z=802.33(Ce¢1H2N>=803.00) B344 |m/z=878.37(Ce7H4N-=879.10)
B345 |m/z=918.40(CyoH5oN,=919.16) B346 |m/z=884.32(CesHazN,S=885.12)
B347 |m/z=916.38(CyoHN,=917.14) B348 |m/z=850.33(CesHN,=851.04)
B349 [m/z=744.26(Cs:H3sN,S=744.94) B350 |m/z=908.32(Cs7H4sN25=909.14)
B351 |m/z=668.23(CasH32N.S=668.85) B352 |m/z=745.26(Cs3sH3sN3S=745.93)
B353  |m/z=774.22(Cs4H34N>3,=774.99) B354 |m/z=820.29(CeoHN,S=821.04)
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B355 |m/z=908.32(Ce7H4N-S=909.14) B356 |m/z=804.31(CeyH4N.0=804.97)
B357 |m/z=729.28(Cs3H3sN30=729.86) B358 |m/z=768.31(Cs7H4N.0=768.94)
B359 |m/z=752.28(Cs6H36N>0=752.90) B360 |m/z=892.35(Cs;H42N,0=893.08)
B361 |m/z=818.33(Ces1H42N-0=819.00) B362 |m/z=792.28(CsgHzsN.0,=792.92)
B363 |m/z=804.31(CsoHN-0=804.97) B364 |m/z=806.30(CssH1sN.0=806.95)
B365 |m/z=802.33(Cg1H42N-=803.00) B366 |m/z=918.40(C7yH5N»=919.16)
B367 |m/z=908.32(Ce7HN-S=909.14) B368 |m/z=852.35(CesHasN-=853.06)
B369 |m/z=918.40(C7oH5N2=919.16) B370 |m/z=803.33(CeyH41N3=803.99)
B371 |m/z=878.37(Cs7HasN2=879.10) B372 |m/z=954.40(C73HsoN»>=955.19)
B373 |m/z=968.41(C72H=N»=969.22) B374 |m/z=853.35(CezH43N3=854.05)
B375 |m/z=994.43(C7sHs:N»=995.26) B376 |m/z=902.37(CeyHagN,=903.12)
B377 |m/z=918.40(C7yHsN»=919.16) B378 |m/z=892.35(C¢yHaN,0=893.08)
B379 |m/z=802.33(Ce1H4N»=803.00) B380 |m/z=1042.43(CgoHs54N»=1043.30)
B381 |m/z=853.35(CesH43N3=854.05) B382 |m/z=994.43(CrsHssN»=995.26)
B383 |m/z=878.37(Ce7H4sN2=879.10) B384 |m/z=994.43(CrsHssN»=995.26)
B385 |m/z=884.32(CesHN-S=885.12) B386 |m/z=994.43(CrsH5:sN-=995.26)

C1 m/z=602.27(C4sH3:N,=602.76) C2 m/z=678.30(CsH3sN,=678.86)
C3 m/z=754.33(Cs7H4,N,=754.96) C4 m/z=652.29(CayH3sN,=652.82)
Ch m/z=728.32(Cs5H4N»=728.92) Co6 m/z=726.30(Cs5HzsN»=726.90)
Cc7 m/z=802.33(Cs1H42N2=803.00) C8 m/z=802.33(Cg1H42N-»=803.00)
C9 m/z=852.35(CesH42N-=853.06) C10 |m/z=852.35(Cg5H4.N»=853.06)
C11 m/z=852.35(CesH42N»=853.06) C12 |m/z=724.29(Cs5H3sN»=724.89)
C13 m/z=638.27(CasH3:N,=638.80) C14 |m/z=638.27(CsH3.N,=638.80)
C15 m/z=688.29(Cs,H:sN,=688.86) C16 |m/z=536.23(CayH-sN,=536.66)
Cc17 m/z=586.24(C24H3N>,=586.72) C18 |m/z=642.21(CusH30N,S=642.81)
C19 m/z=652.25(C4sH3N.0=652.78) C20 |m/z=744.26(Cs4H3sN2S=744.94)
C21 m/z=754.33(Cs7H42N,=754.96) C22 |m/z=778.33(CssHa2N»=778.98)
C23 m/z=718.33(CssH42N-=718.92) C24 |m/z=830.37(Cs3H4sN»=831.05)
C25 m/z=754.33(Cs7H4N,=754.96) C26 |m/z=830.37(Ce3H26N,=831.05)
C27 m/z=679.30(CsoH3z7N3=679.85) C28 |m/z=830.37(CezH26N»,=831.05)
C29 m/z=802.33(Ce1H42N»=803.00) C30 |m/z=842.37(CssHsN2=843.06)
C31 m/z=801.31(CgoH39N3=801.97) C32 |m/z=724.29(CssH3sN»=724.89)
C33 m/z=746.25(Cs;H3:N+S=746.92) C34 |m/z=718.24(Cs;H34N.5=718.90)
C35 m/z=652.25(CasH3:N,0=652.78) C36 |m/z=666.23(CagHzN»0,=666.76)
C37 m/z=753.28(Cs5H3sN30=753.89) C38 |m/z=706.30(Cs2H3sN,0=706.87)
C39 m/z=576.22(C4,H2N.0=576.68) C40 |m/z=866.33(Cg5Hs2N,0=867.04)
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AH S Bl TS8-S S48 o, 1 54 A= 6] & 49 2o
[525] [3% 4]
[526] , — —
ofste Voltage Qurrent Brightness |Efficiency|Lifetime| CIE
(V) |Density(mA/enf)| (cd/m) (cd/A) T(95) X y

B2 04|(1) Hlwstet=1 6.0 20.8 5000 24.0 53.0 [0.33]0.61
B2 0(2) H| W Stet=2 5.7 18.0 5000 27.8 82.3 10.33|0.62
BIZOI(3)  |HIZ&EE3 | 5.6 18.4 5000 27.2 83.4 (0.33]0.62
B2 0(4) Hl W 3tet=4 52 15.3 5000 32.7 123.7 10.33]0.62
B2 0(5) H| W 3FetE5 4.9 15.1 5000 33.0 125.8 [0.33]0.62
| oll(6) H| W 3t =26 b2 14.8 5000 33.8 138.7 [0.33]0.61
AAO(-1) | E(B1) 5.1 14.4 5000 34.6 1497 10.33]0.61
AAlO(-2)  [atet=(B6) 5.1 137 5000 36.4 152.9 10.3310.61
AANI-3)  |arE=E(B7) 5.2 143 5000 351 153.3 10.33]0.61
AAJOll(-4)  [3Fet=(B11) 49 14.0 5000 35.6 156.2 10.3310.62
AAJOl(-5)  [efet=(B12) 5.2 147 5000 33.9 150.5 10.3310.62
ANOf(-6) [efet=(B16) 5.3 14.3 5000 35.0 160.3 10.3310.62
ANO(-7)  [eFt=(B17) 5.0 14.0 5000 357 150.4 10.3310.62
AAO(-8)  [zFt=(B21) 5.0 13.2 5000 38.0 166.6 [0.33]0.62
AAO(-9)  [eFet=(B22) 5.1 13.7 5000 36.4 168.7 [0.33]0.62
AA0(-10) |22 =(B23) 5.0 14.1 5000 35.3 155.7 10.33]0.61
AAO(-11) |22 =2(B24) 5.1 14.0 5000 35.8 152.8 [0.33]0.61
AAI0(-12) |22 2(B25) 5.1 13.9 5000 35.9 160.4 [0.33]0.61
HAHI(-13) |eFet=2(B26) 5.1 135 5000 37.0 157.3 10.3310.62
HAIHI(-14) |3FE(B27) 5.3 141 5000 35.6 158.9 10.3310.61
HAHI(-15) |sket=(B31) 5.3 14.4 5000 34.7 148.7 10.3310.61
HAHI(-16) |atet=E(B43) 5.3 149 5000 335 134.6 [0.33]0.61
AAHI-17) |3Het=E(B47) 5.3 150 5000 33.4 131.6 [ 0.33]0.61
AMAlNI(-18) |atetE(B51) 5.1 13.8 5000 36.2 156.4 10.33|0.61
AAHI(-19) |atetE(B62) 5.3 145 5000 34.5 146.4 10.33(0.61
HA0(1-20) |atet=(B66) 5.1 145 5000 34.6 145.5 10.3310.61
HA(1-21) |atet=(B86) 5.1 14.7 5000 33.9 146.9 10.3310.62
HA0(1-22) |atet=(B94) 5.2 15.2 5000 328 131.8 10.3310.62
AA0(1-23) |efZ=(B106)| 5.0 14.2 5000 353 155.8 10.3310.62
AAlol(1-24) |efZ2(B122)| 5.1 15.1 5000 33.0 136.4 10.3310.61
AAl0(1-25) |eFZE(B124)| 51 14.8 5000 33.8 135.3 10.33]0.61
HAl0(-26) |BFEE(B125)| 5.3 147 5000 34.0 136.8 10.3310.61
HA(I-27) |3ke=E(B127)| 5.2 150 5000 33.3 139.2 10.3310.61
HA(-28) [akeE(B128)| 5.1 148 5000 33.8 134.8 10.3310.61
AA0(1-79) [3F2=(B129) 5.0 15.0 5000 334 130.5 [0.3310.61
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C 2tet=(B130) 15.0 33.4 132.6 10.33]0.61
A atet=(B132) 14.8 33.7 131.9 10.33]0.61
E cler=(B138) 15.2 32.9 133.5 10.33]0.61
E Sler=(B145) 15.2 32.9 137.0 10.33]0.62
c StetE(B152) 15.2 33.0 136.0 10.33]0.62
A ot =(B157) 14.7 33.9 139.2 10.33]0.61
! ol =(B158) 15.3 32.7 139.1 |10.33]0.62
A et =(B161) 14.8 33.9 140.0 |0.33]0.62
A oletE(B162) 14.9 33.6 136.7 |0.33]0.62
A ol =(B164) 14.8 33.7 139.7 10.33]0.61
A etel=(B165) 14.8 33.9 133.3 10.33]0.61
A ot =(B167) 14.7 34.1 148.7 10.33]0.61
A ot =(B168) 145 34.4 148.9 10.33]0.62
E ot =(B169) 13.9 35.9 160.5 10.33]0.62
C otet=(B170) 14.4 34.7 140.2 10.33]0.61
c ol =(B171) 145 34.4 143.6 |0.33]0.62
! Sle=(B172) 14.7 34.1 145.8 10.33]0.62
c St =(B173) 14.6 343 147.8 10.33]0.61
A ol =(B174) 14.0 358 156.2 |0.33]0.62
C ot et=(B175) 14.0 35.8 154.5 10.33]0.61
A ctet=(B176) 13.9 36.0 155.8 10.33]0.62
A Bt =(B177) 13.6 36.6 156.5 10.33]0.62
C 2tel=(B178) 145 345 1447 10.3310.62
A 2t8t=(B179) 14.0 367 160.7 10.33]0.62
A etet=(B180) 14.0 35.6 153.6 10.33]0.62
A cle=(B181) 14.6 34.2 144.8 10.33]0.61
A Ste=(B182) 15.0 33.4 141.0 10.33]0.61
c ol =(B183) 14.2 35.2 153.1 10.33]0.61
A ot =(B184) 145 345 149.5 10.33]0.61
e cle=(B185) 145 34.4 151.1 |10.33]0.62
2 ol er=(B186) 14.9 33.6 136.7 |0.33]0.61
A ot =(B187) 13.8 36.2 151.6 |0.33]0.61
C elel=(B188) 14.0 35.6 153.6 10.33]0.61
2 2tet=(B189) 14.2 36.2 161.4 10.33]0.61
A <t =(B190) 14.0 35.6 153.8 10.33]0.61
c etet=(B191) 14.6 34.3 150.6 10.33]0.62
c otet=(B192) 15.1 33.1 133.0 10.33]0.61
! Sl =(B193) 15.1 33.2 131.7 10.33]0.62
H StE=(B194) 14.6 34.2 143.6 10.33]0.61
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AMAlO(-69) [eret=(B195)| 5.0 137 5000 36,5 | 159.7 [0.33]0.61
AMAl(1-70) |eret2(B196) | 4.9 13.8 5000 36.2 | 156.3 [0.33]0.62
MAlON(-71) [eRetE(B197)| 4.9 13.2 5000 379 | 164.8 [0.33]0.61
AMAl0N(-72) [eret=(B198)| 5.0 13.6 5000 367 | 1515 [0.33]0.61
AMA0N(-73) [eret=(B199)| 5.2 14.0 5000 357 | 1617 [033]0.62
AA0N(-74) [ert=(B200)| 5.0 145 5000 345 | 1456 033|062
AMAl0N(-75) [eret=(B201)| 5.2 134 5000 372 | 1632 033|062
AMAl0(-76) |sret=2(B202) | 5.1 13.3 5000 376 | 160.7 |0.33]0.61
AMA0N(-77) [eret=2(B203)| 5.0 13.5 5000 37.1 | 160.3 [0.33]0.61
AMA0(-78) [aret=(B204)| 5.2 13.8 5000 36.3 | 150.3 [0.33]0.61
AMAIO(-79) [sret=(B205)| 5.3 15.2 5000 328 | 1305 [0.33]0.61
AAI0l(-80) |aFet=(B206) | 5.2 147 5000 341 | 144.6 [0.33]0.61
AAI0(-81) [2F=(B207) | 4.9 14.6 5000 342 | 1483 [0.33]0.61
AMA0(1-82) [etete(B208)| 5.3 14.3 5000 349 | 146.7 [0.33]0.62
AA0(1-83) [etete(B209)| 5.0 14.4 5000 348 | 145.0 [0.33]0.62
AMAl0(-84) [sret=(B210)| 5.0 14.3 5000 349 | 1503 [0.33]0.62
AMAl0(-85) [sret=(B211)| 5.0 15.2 5000 33.0 | 130.3 [0.33]0.61
AMAl0(-86) [sret=(B212)| 5.0 14.6 5000 343 | 150.3 [0.33]0.61
AMAl0(-87) [srete(B213)| 5.2 14.4 5000 348 | 1517 [0.33]0.61
MAl0(-88) [sret=(B214)| 5.0 145 5000 345 | 151.8 [0.33]0.61
AA|0(-89) |etetE(B215)| 5.1 15.1 5000 332 | 1357 [0.33]0.62
AMA0(-90) [sret2(B216)| 5.0 15.3 5000 328 | 1320 [0.33]0.62
AA0(-91) [srete(B217)| 5.1 147 5000 341 | 1476 [0.33]0.62
AMA0(1-92) |aret=(B218)| 4.9 144 5000 347 | 150.3 [0.33]0.61
AA0(1-93) |aretE(B219)| 4.9 14.3 5000 349 | 159.9 [0.33]0.62
AMA0(1-94) [sret2(B220)| 5.0 13.9 5000 36.0 | 157.2 [0.33]0.62
AA0f(1-95) [srete(B221)| 5.0 13.8 5000 36.3 | 151.2 [0.33]0.62
AA0(-96) |atet=(B222)| 5.1 137 5000 36.4 | 152.0 [0.33]0.61
AMAI0(-97) |atetE(B223)| 5.1 13.3 5000 376 | 1652 [0.33]0.62
AMA0(1-98) [sret=2(B224)| 5.3 13.8 5000 36.2 | 156.6 [0.33]0.62
AMA0N(1-99) |erete2(B225)| 4.9 13.8 5000 36.1 | 161.0 [0.33]0.61
AA|0I(-100) [eFet2(B226) | 5.1 13.8 5000 363 | 1589 [0.33|0.62
AAlo(-107) [srete(B227) | 5.0 13.8 5000 36.1 | 1506 [0.33]0.61
AA0(I-102) [sret2(B228) | 5.2 137 5000 36,5 | 150.7 [0.33]0.61
AA0(I-103) [sret2(B229) | 5.0 137 5000 36.5 | 151.7 |0.33|0.61
AA|0(-104) |eFet2(B230) | 5.1 14.2 5000 352 | 154.9 [0.33]0.61
AA|0(-105) |aret=2(B231) | 5.1 13.5 5000 370 | 1527 0.33]0.61
AAl0N(-106) [sret2(B232) | 5.2 13.8 5000 36.2 | 156.6 [0.33]0.62
AAl0(-107) [sret2(B233) | 5.3 13.8 5000 36.3 | 1525 [0.33]0.61
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HAl0(-108)[etE(B234) [ 5.3 13.8 5000 36.7 150.0 |0.33(0.61
AAI0(1-109)[et=(B235) [ 5.2 14.4 5000 34.8 148.0 10.33(0.62
HA(-110)[etE2(B236) [ 5.2 14.2 5000 35.3 150.3 10.33(0.62
AA(-111) et E(B237) [ 5.0 14.6 5000 34.3 140.4 10.33(0.61
AA0(1-112)fetet=(B238) [ 5.2 13.8 5000 36.2 156.3 10.33(0.61
HAO(-113)[ete=(B239) [ 4.9 13.7 5000 36.6 161.5 10.33(0.62
AAI(-114)fetet=(B240) [ 5.0 134 5000 37.4 163.5 10.33(0.61
HA(-115)[ete2(B241) [ 5.3 13.3 5000 37.6 163.1 10.33(0.61
AA(-116)[etet=(B242) [ 5.1 14.0 5000 35.7 150.2 10.33(0.62
AA(-117)[el&2(B243) [ 5.0 14.0 5000 36.8 157.5 10.33(0.61
HAI(-118)|etEE(B244) [ 5.1 14.0 5000 35.6 155.6 10.33(0.61
HAI(-119)[ete2(B245) [ 5.2 14.2 5000 35.1 150.8 10.33(0.62
HAI0(I-120)[el2=(B246) [ 5.0 14.1 5000 35.4 155.2 10.33(0.62
HA(-121) el eE(B247) [ 5.1 14.0 5000 35.8 150.8 10.33(0.62
HAO(1-122)[eteE(B248) [ 5.1 13.7 5000 36.6 151.7 10.33(0.62
HAIO(1-123) (et E(B249) [ 5.1 14.2 5000 35.3 157.8 10.33(0.61
HAIO(1-124) (et 2(B250) [ 5.2 14.5 5000 34.5 142.8 10.33(0.62
HAO(-125)|et=(B251) | 4.9 14.3 5000 35.0 157.2 10.33(0.62
AAIO(-126)[etdE(B252) [ 5.1 134 5000 37.2 161.7 10.33(0.62
AA(-127)[eteS(B253) [ 5.2 13.8 5000 36.2 152.0 10.33(0.62
HAO(-128)[ete =2(B254) [ 5.0 13.7 5000 36.5 156.9 |0.33(0.61
AA0(1-129)[etetE(B255) [ 5.2 14.0 5000 35.7 156.5 10.33(0.62
HAI0(1-130)[etetE(B256) [ 5.1 14.0 5000 35.8 156.9 10.33(0.61
AA0(-131)[etetE(B257) [ 5.0 14.6 5000 34.3 147.5 10.33(0.61
AAO(1-132)[etet=(B258) [ 5.1 14.2 5000 35.1 157.2 10.33(0.61
HAIO(-133)[et =2(B259) [ 5.2 135 5000 37.1 164.4 10.33(0.61
AAI0(1-134)[etet=(B260) [ 4.9 13.3 5000 37.6 165.1 10.33(0.62
MA0)(1-135)[etet=(B261) [ 5.1 13.8 5000 36.2 155.1 10.33(0.62
AAI(-136)[etE2(B262) [ 5.1 14.3 5000 35.0 154.8 10.33(0.62
MAI(-137)[et&2(B263) [ 5.3 13.1 5000 38.3 166.6 10.33(0.62
HAI(-138)|etE2(B264) | 4.9 13.0 5000 38.4 165.3 |0.33(0.61
HAI(-139)[ete=(B265) [ 5.3 13.4 5000 37.4 165.0 10.33(0.61
HA(-140)[at&=(B266) [ 5.0 13.9 5000 35.9 161.9 10.33(0.61
HAO(1-1417)|etet=(B267) [ 4.9 14.0 5000 35.7 158.5 10.33(0.61
HAO(-142) (et =(B268) [ 5.3 14.0 5000 35.6 155.7 10.33(0.62
HAI0(1-143)[ete =(B269) [ 5.0 14.0 5000 35.6 156.7 10.33(0.62
AA(-144)[etd=(B270) [ 5.0 14.1 5000 35.4 152.3 10.33(0.61
HAO(-145)[eteE(B271) [ 5.0 14.2 5000 35.2 150.3 |0.33(0.61
AAO(-146)[er=(B272) [ 4.9 14.2 5000 35.3 160.9 10.33(0.62
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HAI(-147) a2 2(B273) | 5.3 14.5 5000 345 144.8 10.33]0.62
HAI(1-148)[aF=(B274) | 4.9 14.3 5000 34.9 142.1 10.33]0.62
HAOI(1-149) [22=2(B275) | 5.1 14.2 5000 35.2 152.3 10.33]0.62
AACI(I-150)[aF2=(B276) | 5.3 14.0 5000 35.7 156.8 10.33]0.62
AAAI(-151) &t =(B277) | 5.0 14.2 5000 35.1 153.0 10.33]0.61
AAAI(-152)[atE(B278) | 5.1 14.3 5000 348 1452 10.33]0.62
AAA(-153) [ E(B279) | 5.3 14.1 5000 354 160.9 10.33]0.62
HACI(-154) [t =2(B280) | 5.2 14.1 5000 35.5 153.6 10.33]0.61
HAG|(-155)[afer=(B281) | 5.0 14.2 5000 35.1 157.4 10.33]0.61
AAG|(-156)[aFer=2(B282) | 5.0 14.6 5000 34.2 152.0 10.33]0.62
AAA(-157)|8ker=(B283) | 4.9 13.6 5000 36.8 161.9 10.33]0.62
AAA|(1-158)[aF=2(B284) | 5.0 13.8 5000 36.1 156.8 10.33]0.61
HAGI(-159) a2 2(B285) | 5.2 134 5000 37.3 166.5 10.33]0.61
HACI(1-160) [aF2=(B286) | 5.2 13.3 5000 37.6 161.0 10.33]0.62
HAOI(-161) [&F2=2(B287) | 5.2 12.9 5000 38.7 166.5 10.33]0.62
AAC(1-162)[aF=(B288) | 5.2 13.3 5000 37.7 161.2 10.33]0.61
AAdI(-163)[at=(B289) | 5.1 13.2 5000 37.9 163.5 10.33]0.61
AAdI(-164)[3F2=(B290) | 4.9 134 5000 37.2 164.8 10.33]0.62
AAd(-165) [t E(B291) | 5.3 13.2 5000 37.9 166.2 10.33]0.61
HAdI(-166) [t 2(B292) | 5.1 13.1 5000 38.0 165.6 10.33]0.61
HAOI(-167)[aler=(B293) | 5.2 13.4 5000 37.4 160.6 10.33]0.62
AAG|(-168)[aFr=2(B294) | 5.0 13.2 5000 37.8 164.4 10.33]0.62
AAA(-169)[atet=(B295) | 5.1 13.4 5000 37.3 160.2 10.33]0.61
AAA(-170)[eF22(B296) | 5.3 13.2 5000 37.8 162.6 10.33]0.61
AANI(-171) |2 2(B297) | 5.0 13.2 5000 37.9 162.8 10.33]0.62
HAOI(-172) a2 =2(B298) | 5.0 13.2 5000 38.0 164.7 10.33]0.62
HAOI(-173)[&F2=2(B299) | 5.0 13.2 5000 37.8 166.4 10.33]0.62
HAI(1-174)[&F=(B300) | 5.3 13.4 5000 37.4 165.3 10.33]0.61
HAA(-175) [k =(B301) | 5.2 13.7 5000 36.4 161.2 10.33]0.62
AAAI(-178) |8t E(B302) | 5.1 135 5000 36.9 161.5 10.33]0.62
AAA(-177) |6k E(B303) | 5.2 14.2 5000 35.1 159.5 10.33]0.61
HAAI(-178) |22 =(B304) | 4.9 14.2 5000 35.2 152.5 10.33]0.62
HAOI(1-179)[aF2t2(B305) | 5.2 14.3 5000 35.0 158.4 10.33]0.61
AAG(1-180)[aFr=(B306) | 5.2 14.2 5000 3b.2 153.3 10.33]0.62
AAA(-181)|aker=(B307)| 4.9 139 5000 36.1 153.4 10.33]0.61
AAG(1-182)[aF2(B308) | 5.2 13.8 5000 36.3 158.8 10.33]0.61
AACI(1-183)[aF2=2(B309) | 4.9 13.9 5000 36.0 161.5 10.33]0.62
HA(1-184)|aF=(B310) | 4.9 13.5 5000 37.1 162.0 10.33]0.62
HAlOI(1-185) [&F2=E(B311) | 5.0 13.2 5000 37.9 162.1 10.33]0.62
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AAl0(-186) |2t =(B312) | 5.3 13.7 5000 36.5 153.7 10.33|0.62
AA0I(-187)|2F2=(B313)| 5.0 135 5000 37.2 165.6 ]0.33(0.62
HAl0(-188)|2F2=(B314)| 5.0 13.2 5000 38.0 160.9 10.33|0.62
HAI0(-189)|2F2 =(B315)| 5.3 12.8 5000 38.9 164.6 10.33(0.61
HAI0I(-190)|2H2=2(B316) | 5.1 13.1 5000 38.2 166.0 10.33|0.62
HAOI(F19) |2FH=E(B317) | 4.9 13.7 5000 36.6 151.5 10.330.62
HAOI(-192)|2F=(B318) | 5.3 14.0 5000 35.7 152.6 |0.33(0.61
HAOI(-193) |2t =(B319) | 5.0 14.2 5000 35.3 151.9 ]0.33(0.61
HAO(-194) |2k =(B320) | 5.2 13.7 5000 36.6 157.1 10.33|0.62
HAO(-195)|eter2(B321) | 5.1 13.9 5000 36.0 155.2 10.33(0.61
HA0(-196) |2Fer2(B322) | 5.0 13.6 5000 36.6 155.7 10.330.62
HAO(-197)|2F2=2(B323) | 4.9 13.9 5000 36.0 154.2 10.33(0.61
HA0(-198)|2rer2(B324) | 5.1 14.2 5000 35.2 153.8 10.33(0.61
AA0(-199) |2F2(B325) | 5.0 13.7 5000 36.5 155.6 10.33(0.61
AAI0I(1-200)|3He-=2(B326) | 5.1 13.8 5000 36.2 156.3 10.330.62
MA(-201) |&Fe=(B327) | 4.9 13.8 5000 36.2 152.3 10.33|0.62
AA0(-202)|3He-=(B328) | 5.1 13.4 5000 37.3 165.8 10.33(0.61
HAI(-203)|2He=2(B329) | 5.0 13.8 5000 36.1 161.8 10.330.62
AAI0(1-204) |3H=(B330) | 5.1 14.1 5000 35.6 152.5 10.330.62
AAI0(I-205) |2F2=(B331) | 5.2 12.8 5000 39.0 165.1 10.33(0.62
AA0I(1-208) |2F22(B332) | 5.2 13.2 5000 37.8 164.6 |0.33(0.61
AA0(1-207) |2H=(B333) | 5.2 13.1 5000 38.2 165.1 10.330.61
AA[0(1-208) |2t=(B334) | 5.1 13.2 5000 37.9 160.5 ]0.330.61
AA[0(1-209) |atet=(B335) [ 5.2 13.8 5000 36.1 152.3 10.33(0.61
AA0(1-210)|2ter=(B336) | 5.0 13.8 5000 36.2 153.3 10.330.62
AAO(1-211)|2keH=(B337) [ 5.2 14.2 5000 35.1 154.2 10.33(0.61
AAO(1-212)|2Fer=(B338) | 5.0 13.6 5000 36.8 152.4 10.33(0.61
AA0(-213)|2K2(B339) | 5.2 12.8 5000 39.0 164.6 10.33(0.61
AA0(-214)|2F2(B340) | 5.0 12.9 5000 38.6 164.1 10.33(0.61
AA0(-215)|2F2(B341)| 5.0 13.4 5000 37.4 165.0 10.330.62
HAO(-216)|2r=(B342) | 5.1 13.9 5000 36.1 160.8 ]0.330.62
HAO(1-217) |2t 2(B343) | 5.2 125 5000 40.1 169.1 10.330.62
HA0(-218) |2t 2(B344) | 5.0 124 5000 40.2 167.1 10.330.62
AAO(-219) |2t 2(B345) | 5.3 129 5000 38.9 166.5 10.33(0.61
AA0(1-220) |2t =(B346) | 5.3 13.2 5000 37.9 163.2 |0.33|0.62
AAGI(-221)|2FE=(B347) | 5.1 13.7 5000 36.5 154.0 |0.33(0.61
AAO(1-222) |oter2(B348) | 5.3 13.9 5000 36.0 151.4 10.33(0.61
AAO(1-223) ot 2(B349) | 5.2 135 5000 37.7 150.3 ]0.330.61
AAO(1-224) |2k=(B350) | 5.1 13.6 5000 36.6 150.7 10.33]0.62
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AAol(-225) [eret=2(B351) | 5.0 13.7 5000 365 | 156.8 |0.33]0.61
AAl0I(-226)[eFe2(B352) | 4.9 13.9 5000 36.0 | 152.7 [0.33]0.62
AAl0I(-227)[ere 2(B353) | 5.0 13.5 5000 37.0 | 156.0 [0.33]0.61
AA0l(-228) [erel=(B354) | 5.2 13.8 5000 36.1 | 151.3 [0.33]0.61
AAl0I(-229)[eret=(B355) | 4.9 13.8 5000 363 | 158.6 |0.33]0.61
AA0lI(-230) [eret=(B356) | 5.2 13.7 5000 366 | 157.9 |0.33]0.61
AA0I(-231)[eFeH=2(B357) | 5.1 14.0 5000 357 | 1615 [0.33]0.61
AAI0I(-232) [erer=(B358) | 5.1 13.8 5000 364 | 156.8 [0.33]0.61
AAI0I(1-233) [ert=(B359) | 5.2 13.6 5000 368 | 155.4 [0.33[0.62
AA0I(-234) [eret=(B360) | 4.9 13.5 5000 370 | 156.9 [0.33]0.62
AA0I(1-235) |eret=2(B361) | 5.2 13.8 5000 363 | 155.8 [0.33|0.62
AAJll(-236) [2tet=2(B362) | 5.1 13.7 5000 365 | 158.1 [0.33|0.62
AA0I(-237) |aret2(B363) | 5.0 13.5 5000 37.1 | 157.6 |0.33]0.61
AAJO(-238) [atet=(B364) | 5.1 14.2 5000 35.1 | 155.4 [0.33|0.62
AA|0)|(1-239) [atet=2(B365) | 5.1 15.0 5000 333 | 132.0 [0.33]0.62
A 0I(1-240) [aret2(B366) | 5.0 14.8 5000 337 | 139.4 [0.33]0.62
AA0I(-2417)[eret2(B367) | 5.2 14.9 5000 335 | 134.2 |0.33]0.61
AA0I(1-242) |aret2(B368) | 5.3 15.0 5000 334 | 136.1 [0.33]0.62
AA0I(1-243) [aret=(B369) | 5.2 15.2 5000 329 | 134.8 [0.33]0.61
AAJ0}|(-244) |2+l 2(B370) | 5.1 15.1 5000 332 | 133.7 [0.33]0.61
AA0il(1-245) |aret2(B371) | 5.3 15.1 5000 33.0 | 130.4 [0.33]0.61
AAJ0l|(-246) |21t 2(B372) | 5.1 14.3 5000 350 | 139.6 [0.33|0.62
MAJ0l|(-247) [atet2(B373) | 5.1 14.7 5000 340 | 1449 [0.33]0.62
MA0I(-248)[eret2(B374) | 5.4 14.6 5000 344 | 1453 [0.33]0.61
AA0I(1-249) [eFe+2(B375) | 5.1 14.6 5000 342 | 150.0 [0.33]0.61
AA0lI(1-250) [eret2(B376) | 5.0 14.7 5000 339 | 1438 [0.330.62
AMAI0I(-251)[er2(B377) | 5.1 14.6 5000 344 | 1465 [0.33]0.61
AA0I(-252) [eret=2(B378) | 5.0 14.3 5000 350 | 1445 [0.33]0.62
MA0I(-253) |eret2(B379) | 5.3 14.0 5000 358 | 160.2 [0.33]0.62
MAJ0l|(-254) 2+t 2(B380) | 5.1 14.0 5000 357 | 1545 [0.33]0.61
MAJ0l|(1-255) 2t 2(B381) | 5.1 14.1 5000 355 | 159.2 [0.33]0.62
AAlol(-256)[eret=2(B382) | 5.3 14.0 5000 358 | 1455 [0.33|0.62
AAl0l(-257) [eret=2(B383) | 5.2 14.3 5000 349 | 147.8 [0.33]0.61
AA0I(1-258) [eret=(B384) | 5.2 13.8 5000 36.2 | 150.5 [0.33]0.61
AAI0I(-259) [eret=(B385) | 5.3 14.0 5000 356 | 151.7 [0.33]0.62
AA0I(1-260) [eret=(B386) | 5.2 14.0 5000 357 | 145.4 [0.33]0.61
AAl0I(-261) [arEr=(C1) 5.1 13.0 5000 384 | 149.6 [0.33]0.61
AA0I(-262) [aret=(C2) 5.2 14.3 5000 349 | 147.4 [0.33]0.61
AlA0ll(-263) [ster=(C3) 5.1 13.7 5000 366 | 149.8 [0.33]0.61
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sate Voltage|Current Density| Brightness |Efficiency|Lifetime| CIE
(V) (mA/cnf) (cd/n) (cd/A) | T95) [ x | v

B 2 0I(7) HlwétetE 2 5.1 10.6 500.0 4.7 85.6 |0.14]0.12
B 2 oI(8) HWd = 4 5.2 8.2 500.0 €.1 122.2 10.14]10.12
| 0l(9) HW3t= 5 5.1 7.9 500.0 €.3 129.3 10.14]10.11
HO(10) [|HlLsted=E 6 5.1 7.1 500.0 7.0 133.4 10.14]0.12
Hlwo(11)  [HluLatekE 7 5.5 11.9 500.0 4.2 75.7 10.14]0.12
B2 0|(12) - 5.0 14.3 500.0 3.5 56.4 10.14]10.15
AAOI-1)  |aRet=(B6) 5.1 6.4 500.0 7.9 139.7 10.14]0.12
AAO(1-2)  |2FE=(B7) 5.0 6.7 500.0 7.5 133.1 10.1410.11
MAIWI-3)  |2REB11) 5.2 6.5 500.0 7.7 140.2 10.1410.11
AAN(1-4) [eFEE(B12) 5.0 6.7 500.0 7.5 131.0 |0.14]0.12
MAI-5)  [2F=E(B17) 5.1 5.8 500.0 g€.6 143.6 10.1410.11
AA(1-6)  [eFE(B21) 5.1 5.9 500.0 84 1445 10.14]10.11
AHAO(11-7)  |2FRE(B22) 5.2 6.3 500.0 g.0 138.1 10.14]0.12
HAIWI(-8)  |zFetE(B23) 5.1 6.5 500.0 7.8 136.3 |0.14]0.11
AAU(11-9) [2FtE(B24) 5.2 6.4 500.0 7.8 137.0 |0.14]0.11
AAlG(1-10) |gF2=(B25) 5.3 6.4 500.0 7.9 138.2 10.1410.11
ANA(-11) |2Fe=(B26) 5.1 6.2 500.0 &0 138.8 10.1410.12
AANA-12) |2r=(B27) 5.1 6.4 500.0 7.9 138.4 |0.14]0.11
AAAI(11-13) |2 =(B47) 5.1 6.9 500.0 7.3 130.1 10.14]10.11
AAIAI(-14) |eFeHE(B51) 5.1 6.1 500.0 8.2 135.0 10.14]10.11
AAA|(11-15) |gF2=2(B106)| 5.0 6.4 500.0 7.9 142.2 10.14]0.11
AANd|(I-16) [2F2=(B128) b.2 6.7 500.0 7.4 131.0 10.1410.12
AAO(1-17) |2f2=(B129)| 5.2 7.0 500.0 7.1 127.6 10.14]0.12
HAG(1-18) |22 2(B132)| 5.2 71 500.0 7.0 131.0 {0.14]0.11
AAO(1-19) |2t2=2(B138)| 5.0 7.0 500.0 7.2 129.1 10.14]10.11
MAO|(11-20) |eF2=(B145)| 5.0 7.1 500.0 7.0 1295 10.1410.11
AN(1-21) |2F2E(B157)| 5.2 7.3 500.0 €.9 1284 10.1410.12
AN |(11-22) |et2=(B158)| 5.2 7.1 500.0 7.0 128.0 10.14]0.12
HAW|(11-23) |eF2=2(B164)| 5.3 71 500.0 7.0 1275 10.1410.11
HA0|(11-24) [eF2=(B165)| 5.1 7.0 500.0 7.1 130.2 ]0.14]0.11
HAW|(11-25) |2F2=2(B167)| 5.2 6.8 500.0 7.4 130.3 10.14]0.12
HAG(1-26) |3F22(B168) | 5.3 6.7 500.0 7.4 128.8 |0.14]0.11
HAG(1-27) |2l 2(B169)| 5.3 6.5 500.0 7.7 138.3 10.1410.11
HAGI(1-28) [BF22(B171)| 52 70 500.0 71 133.9 |0.14]0.11
AANA(1-29) [2F2=(B175) 5.1 6.7 500.0 7.4 140.1 10.1410.12
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AAl0(11-30) [etE(B176) | 5.2 6.6 500.0 7.6 133.1 |0.14]0.12
AAO(11-31) [et2E(B177) | 5.1 6.7 500.0 8.2 141.2 |0.14]0.11
AA0(11-32) [otetE(B179) | 5.2 6.5 500.0 7.7 141.9 10.14]0.12
AA0(11-33) |at2t=(B183) [ 5.1 6.6 500.0 7.6 139.1 |0.14]0.11
AA0(11-34) |et2t=(B187) [ 5.1 6.7 500.0 8.2 142.9 10.14]0.12
HA0(11-35) [et2E(B195) | 5.1 6.4 500.0 7.9 141.7 10.14]0.12
AA0(11-36) |2t =(B197)| 5.2 6.7 500.0 8.3 144.8 10.14]0.12
HA(1I-37) |ater=(B198) [ 5.0 6.3 500.0 7.9 141.5 10.14]0.12
AA(1I-38) Jatet=(B203) [ 5.2 6.0 500.0 8.3 145.0 |0.14]0.11
HA(1I-39) |atetE(B204) [ 5.1 6.3 500.0 7.9 136.6 |0.14]0.11
AAL0(11I-40) |=tet=(B206) [ 5.0 6.7 500.0 7.4 128.8 |0.14]0.12
HA(1I-41) Jetet=(B210) [ 5.2 7.1 500.0 7.1 133.8 |0.14]0.12
HA(1I-42) [etet=(B213) [ 5.1 6.8 500.0 7.3 131.3 |0.14]0.11
HA0(11-43) [at2&E(B219) | 5.2 6.6 500.0 7.6 136.9 |0.14]0.12
HAO(11-44) |et2E(B220) [ 5.1 6.7 500.0 8.3 142.1 10.14]0.12
AA0(11-45) |atE(B221) | 5.1 6. 500.0 8.2 145.6 |0.14]0.11
AAG(11-46) [et2E(B222) [ 5.0 6.0 500.0 8.3 147.1 |0.14]0.11
AA0(11-47) |atZE(B223) [ 5.1 5.8 500.0 8.6 150.7 |0.14]0.11
AAl0(11-48) |at2&(B224) [ 5.1 6.4 500.0 7.9 145.3 |0.14]0.11
AAO(11-49) |otZE(B225) | 5.0 6.2 500.0 8.0 139.0 |0.14]0.12
AAl0(11-50) |etetE(B226) | 5.0 6.2 500.0 8.1 141.7 10.14]0.12
AA0(11-51) [etetE(B227) | 5.2 6.7 500.0 8.2 142.5 10.1410.11
HA0(11-52) [etE(B228) | 5.0 6.7 500.0 8.2 143.6 |0.14]0.11
AA0(11-53) [atetE(B229) [ 5.0 6.0 500.0 8.3 144.5 10.1410.12
HA0(11-54) |atE(B232) [ 5.1 6.2 500.0 8.1 146.5 |0.14]0.11
AA0(11-55) |atet=(B234) [ 5.1 6.7 500.0 8.1 142.3 10.14]0.12
AA0(11-56) |2t =(B238) | 5.1 6.7 500.0 8.2 142.1 10.14]0.12
AA(I-57) |=ta=(B239) [ 5.0 6.2 500.0 8.0 148.56 |0.14]0.11
AA0I(1I-58) |ater=(B240) [ 5.0 6.0 500.0 8.3 146.7 10.14]0.12
HAO(II-59) [att2(B241) [ 5.1 59 500.0 8.5 140.4 10.14]0.12
AA0(1I-60) |atetE(B245) [ 5.3 6.7 500.0 7.5 135.3 |0.14]0.11
HAO(II-61) [otet=(B248) [ 5.2 6.7 500.0 8.1 139.0 |0.14]0.11
HA(II-62) [etetE(B252) [ 5.2 59 500.0 8.5 141.7 10.14]0.12
HA0(11-63) [at2&(B259) | 5.2 6.0 500.0 8.3 139.2 |0.14]0.11
HAl0(11-64) |at2tE(B260) | 5.2 59 500.0 8.5 139.1 ]0.14]0.12
HA0(11-65) |ete=(B264) [ 5.1 59 500.0 8.5 150.8 |0.14]0.12
AAl0(11-66) |2t2E(B267)| 5.2 6.5 500.0 7.7 134.1 |0.14]0.11
HA(11-67) [et2E(B271) | 5.1 6.6 500.0 7.6 136.7 |0.14]0.11
AA0(11-68) [atZE(B276) [ 5.1 6.6 500.0 7.6 135.9 |0.14]0.12
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ATAG(11-69) |otet=(B285) 5.0 6.0 500.0 8.3 152.1 10.14]10.11
ATAlG(11-70) |etet=(B287) 5.1 5.7 500.0 8.7 1540 10.14]10.12
ALALG(11-71) |eFet=(B289) 5.1 5.8 500.0 85 153.5 10.14]10.12
AAA(11-72) |eFet=(B293) 5.2 6.0 500.0 8.4 152.4 10.1410.12
ALA(11-73) |eret=(B296) 5.0 5.8 500.0 8.6 151.7 10.1410.12
ALALO(11-74) |aret=(B297) 5.1 5.9 500.0 8.5 148.9 10.1410.12
ALALO(11-75) |etet=(B299) 5.0 6.1 500.0 8.2 150.5 10.1410.12
AAlO(11-76) |sFEE(B311) 5.1 59 500.0 8.5 152.6 10.1410.12
AAI(1-77) |FeE(B322) 5.1 6.2 500.0 8.0 1456 10.1410.12
AAlO(11-78) |eHe 2(B328) 5.1 59 500.0 8.4 154.4 10.1410.12
AA(1-79) |EFE=(B331) 5.1 5.6 500.0 8.9 150.9 10.14]10.11
AAlG(11-80) |eret=(B340) 5.1 5.6 500.0 8.0 1540 10.14]10.12
AAlA(1-81) |erEt=(B343) 5.0 54 500.0 9.2 156.6 10.14]10.12
AAlG(11-82) |otet=(B348) 5.2 6.4 500.0 78 142.4 10.1410.12
AAN(1-83) |3HEHE(B351) 5.1 6.2 500.0 8.0 1445 10.14]0.12
AA0(1I-84) |o+EHE(B363) 5.1 6.1 500.0 83 144.4 10.1410.11
AAG(11-85) |eret=(B372) 5.0 6.6 500.0 7.6 133.1 10.14]10.12
AAl0(11-86) |aret=(B386) 5.2 6.5 500.0 7.7 136.3 10.1410.12
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= Voltage| Current Density|Brightness |Efficiency|Lifetime| CIE
(V) (mA/anf) (cd/m’) (cd/A) T(95) X y

H| 2 0fl(13) Hlwststs 2 6.0 14.5 5000 345 92.8 |0.33]0.62
H W 0i1(14) HwsetE 3 6.0 13.6 5000 36.9 91.5 10.33]0.62
H| W 0i1(15) Hwslets 4 6.0 11.5 5000 43.3 156.8 10.33]0.61
Hlali(16) HiwskaE 5 5.9 11.4 5000 437 162.0 10.33]0.61
H W ol (17) H St E 6 5.9 111 5000 449 168.0 10.33]0.62
HI W ofl(18) Hwstets 7 6.2 15.0 5000 33.4 77.6 ]0.33]0.62

HIoll(19) - 6.0 20.8 5000 24.0 53.0 |0.33]0.61
AAlO(N1-1) oIeH=(B6) 59 101 5000 493 180.3 |0.33]0.61
AAlON(11-2) SIRH=E(B7) 5.9 10.3 5000 48.5 176.5 |0.33]0.62
AAON(N1-3) stet=E(B11) 5.9 10.3 5000 48."7 173.8 (0.33]0.61
AAO(HI1-1) ott=E(B12) 5.9 10.6 5000 171 167.2 ]0.33]0.61
AA0H[(111-5) otE=(B17) 5.8 8.7 5000 51.4 188.1 10.33]0.61
AA[0(111-6) stt=(B21) 6.0 8.9 5000 50.4 183.9 10.33]0.62
AAO(111-7) skt=(B22) 5.9 10.2 5000 48.9 181.6 10.33]0.62
AA(111-8) sht=E(B23) 5.9 10.3 5000 48.6 176.9 10.33]0.62
HA0H(111-9) st =2(B24) 5.9 10.3 5000 48.4 172.6 10.33]0.61
AlAloll(n-10)  [eket=(B25) 58 10.2 5000 48.8 177.9 ]0.33]0.61
AAIGIN-11)  [3F=2(B26) 5.8 10.1 5000 49.4 180.6 |0.33]0.62
AAlAN-12) (3 EB27) 6.0 10.£ 5000 48.0 171.1 ]0.33]0.62
AAON(I1-13)  |ert=(B47) 5.8 10.6 5000 47 4 173.8 10.33]0.61
AAIN-14)  [3F=(B51) 57 10.0 5000 498 181.1 ]0.33]0.62
AAlO(N-15)  |eret=(B106) | 59 10.3 5000 48.7 171.0 |0.33]0.61
AlAlol(N-16)  |eret=(B128)| 6.0 10.7 5000 46.8 173.3 ]0.33]0.61
HAON(N-17)  |etet2(B129)| 5.9 10.9 5000 457 158.4 ]0.33]0.61
HAlON(N-18)  |etet2(B132)| 5.9 10.9 5000 46.0 162.0 ]0.33]0.61
AHAION(N-19)  |etet=(B138)| 5.9 10.9 5000 459 164.0 |0.33]0.61
AAQI(IN-20)  |gFet=(B145) | 5.9 10.8 5000 46.5 163.3 ]0.33]0.61
AAON-21)  [2F2t=(B157)| 5.8 11.0 5000 455 160.0 |0.33]0.62
AAlO(N-22)  |etet=(B158) | 5.8 11.0 5000 456 164.9 0.33]0.61
MAl0I(111-23)  |st2=(B164) [ 5.8 10.9 5000 46.0 156.9 10.33]0.61
AAloil(11-24)  |&t2=(B165) [ 5.8 10.8 5000 46.5 157.5 10.33]0.61
HAl0I(11-25)  |sk2=E(B167)[ 5.8 10.5 5000 477 174.5 10.33]0.62
HAl0I(I1-26) |sl2=(B168) | 5.8 10.5 5000 47.6 168.5 10.33]0.61
HAIOI(N-27)  |eFet=(B169) | 5.9 10.£ 5000 48.0 170.0 10.33]0.61
HAlO(N1-28)  |etet=(B171)| 58 10.7 5000 46.8 173.3 ]0.33]0.61
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A s1er=2(8172) | 5.9 10.6 5000 470 | 166.6 [0.33[0.62
A 5152(B8173)| 6.0 10.6 5000 473 | 171.1 [0.330.61
A s132(B174)| 5.8 10.3 5000 486 | 178.9 [0.33[0.61
A siE2(B8175) | 5.9 105 5000 478 | 179.9 [0.33[0.62
A s161=2(B176) | 6.0 10.4 5000 479 | 171.1 [0.33[0.62
A 5182(8177)| 6.0 10.2 5000 490 | 180.7 [0.33[0.62
A atet=2(B178)| 5.7 10.6 5000 472 | 166.1 [0.33[0.61
A oet2(B8179) | 5.9 10.3 5000 484 | 175.6 [0.33[0.62
A s15t2(B182) | 5.8 10.8 5000 462 | 160.6 [0.33[0.61
A s1et2(B183) | 5.8 10.4 5000 480 | 178.5 [0.33|0.62
A 51et2(B187)| 5.8 10.2 5000 492 | 181.0 [0.33|0.61
A s1et2(B192) | 5.8 10.8 5000 16.1 | 162.9 [0.33[0.61
A 51812(B195) | 5.9 10.1 5000 296 | 180.5 [0.33[0.61
Al 51812(8197)| 5.7 9.8 5000 509 | 187.0 |0.33]0.62
A s15t2(B198) | 5.9 10.1 5000 495 | 181.5 [0.33[0.62
A 51512(B200) | 5.8 10.7 5000 466 | 165.2 [0.33[0.62
o 51512(B203) | 5.9 9.8 5000 509 | 184.8 |0.33]0.62
A 51312(B204) | 5.8 10.1 5000 493 | 180.6 [0.33[0.61
A ster2(B206) | 5.8 105 5000 476 | 1705 [0.33[0.62
A 51812(B210) | 6.0 105 5000 477 | 166.6 [0.33[0.62
A s131=2(B213)| 5.9 10.7 5000 46.9 | 174.2 [0.33[0.62
A olet=2(B217)| 5.9 105 5000 477 | 174.0 [n33lo62
A otet2(B219) | 6.0 10.1 5000 497 | 179.7 |0.33[0.61
A s15t2(B220) | 5.9 10.0 5000 50.1 | 185.2 |0.33]0.61
A sier2(B221)| 5.8 9.9 5000 504 | 184.8 |0.33]0.62
A stet=(B222) | 5.9 10.0 5000 50.2 | 187.5 |0.33]0.61
A srer2(B223) | 6.0 9.5 5000 526 | 198.2 |0.33]0.61
A s1et=2(B224) | 5.9 10.0 5000 50.1 | 183.1 |0.33]0.61
A s1er2(B225) | 5.7 9.8 5000 51.0 | 186.4 |0.33]0.61
A 51512(B226) | 5.8 9.9 5000 506 | 182.5 |0.33]0.62
A s1812(B227) | 5.7 9.9 5000 507 | 181.8 |0.33]0.62
o 51512(B228) | 5.8 9.8 5000 509 | 184.1 |0.33]0.61
A 51512(B229) | 5.7 10.0 5000 499 | 187.8 [0.33[0.62
A s1et2(B232) | 5.7 9.9 5000 504 | 185.3 |0.33]0.62
A 51812(B234) | 5.8 10.0 5000 499 | 1815 [0.33[0.62
A 51312(B238) | 5.8 10.0 5000 499 | 187.7 [0.33[0.62
A 51Er2(B239) | 5.8 10.0 5000 502 | 182.6 |0.33]0.61
A siet=(B240) | 5.7 9.6 5000 52.1 | 191.4 |0.33]0.62
A s1Et2(B241)| 5.7 9.8 5000 512 | 190.6 |0.33]0.61
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AMAl0(I1-68) |eFer=2(B245) | 6.0 10.1 5000 494 | 179.4 |0.33/0.62
HAO(I1-69)  |erel=(B248) | 5.8 9.8 5000 50.9 | 182.2 |0.33[0.61
AAOI(I1-70)  |eret=(B252) | 6.0 9.8 5000 512 | 1915 |0.33]0.61
AAO(-71)  |ere=(B253)| 59 9.9 5000 506 | 180.7 |0.33[0.61
AAO(1-72)  |ereE(B255) | 59 10.1 5000 497 | 178.9 |0.33|0.62
AMAO(11-73)  |eFer=(B259) | 5.9 9.7 5000 516 | 190.5 |0.33]0.62
AAlO(I1-74)  |eret=(B260) | 5.8 9.6 5000 520 | 190.1 |0.33]0.62
AAO(I11-75)  |atet=(B264) | 5.7 9.5 5000 526 | 196.6 |0.33]0.62
HAO(I1-76)  |erer=2(B266) | 6.0 10.2 5000 492 | 184.0 |0.33[0.62
AMAO(I1-77)  |eret=(B267) | 58 10.1 5000 496 | 176.2 |0.33/0.61
AAlO(I1-78)  |etet=2(B271)| 5.8 10.2 5000 489 | 183.2 |0.33l0.62
MAO(I1-79)  |eretE(B273)| 5.9 10.3 5000 487 | 165.8 |0.33/0.61
AMAl0)(I11-80)  |erer2(B276) | 6.0 10.1 5000 493 | 176.6 {0.33]0.61
AAl0(I1-81)  |eret=2(B277)| 58 10.1 5000 493 | 1785 |0.33[0.62
MAlof(11-82)  |eretE(B278)| 5.9 10.3 5000 4877 | 172.2 0.33]0.61
MAl0(111-83)  |erer=(B285)| 5.9 9.7 5000 516 | 199.2 |0.33]0.62
HAlO(I1-84) |erer=(B287)| 5.7 9.5 5000 526 | 201.9 |0.33[0.61
AMAlO(I1-85)  |erer=(B288) | 5.8 9.6 5000 519 | 196.3 |0.33]0.61
AAO(111-86)  |eret=(B289) | 5.7 9.7 5000 515 | 195.1 |0.33[0.61
AAl0(1-87)  |eret=(B290)| 5.9 9.7 5000 515 | 1956 |0.33]0.62
AMAl0(I11-88)  |erer=2(B293) | 58 9.7 5000 517 | 194.6 |0.33]0.62
AAlol(-89)  |eter=(B296) | 5.9 9.6 5000 519 | 190.8 |0.33]0.61
AAO(I11-90)  |atet=(B297) | 5.7 9.8 5000 51.1 | 191.0 |0.33]0.62
HAO(1-91)  |ereE(B299) | 5.9 9.7 5000 516 | 199.9 |0.33]0.62
AAO(I1-92)  |eFet=(B303) | 5.7 10.1 5000 493 | 178.3 |0.33]0.61
AAO)(111-93)  |eret=(B304) | 5.8 10.1 5000 497 | 177.6 |0.33|0.62
AAl0(111-94)  |atet=2(B305) | 6.0 10.2 5000 492 | 182.9 |0.33l0.62
AAl0(111-95)  |eFer=2(B306) | 6.0 10.2 5000 489 | 174.7 10.33]0.61
AAl0)(111-96) |eFe=2(B308)| 59 0.8 5000 508 | 190.7 |0.33[0.61
AAO(I11-97)  |eret=2(B309) | 6.0 10.0 5000 502 | 189.3 |0.33[0.61
MAl0)(I11-98)  |eFet=2(B310)| 5.8 9.7 5000 516 | 193.6 |0.33]0.62
HAl0(I11-99) |erer2(B311)| 5.8 9.7 5000 514 | 198.2 |0.33]0.62
AAl0l(I1I-100) [eFer=(B313)| 5.9 9.7 5000 515 | 191.6 |0.33]0.62
AAlGI(I-101) |aFe=2(B314) | 5.7 9.4 5000 53.0 | 201.0 |0.33]0.62
AAGI(I1-102) [eFE2(B315) | 5.7 9.5 5000 526 | 200.2 |0.33]0.62
AAl0I(1-103) [eFe2(B316) [ 59 9.7 5000 518 | 190.7 |0.33[0.61
AAl0f(II1-104) |eFet=2(B317)| 58 9.8 5000 510 | 192.3 |0.33]0.62
AA[0l(I1-105) |sFet=2(B320) | 6.0 10.0 5000 50.1 | 190.5 |0.33[0.61
AAl0)(I1I-106) |eFer=(B322) | 5.9 10.0 5000 502 | 192.4 |0.33]0.62
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HAl0(N1-107) [at2=(B325)| 5.7 9.9 5000 50.5 187.9 |0.33]0.61
AAlOl(N-108) [3tet=(B327)| 5.8 98 5000 50.8 1941 10.33|0.62
HAlOI(N1-109) [Et=(B328)| 5.8 9.7 5000 51.3 197.3 10.33]0.61
HAlON(N1-110) [oF22(B331)| 5.9 9.6 5000 52.2 200.2 ]0.33]0.61
HAIO(N-111) |2FE=(B340)| 5.9 9.4 5000 53.0 200.7 10.33]0.61
HAON(N1-112) S 2(B343) | 5.9 9.4 5000 53.3 202.77 10.33]0.61
HAON(N1-113) ot 2(B344) | 5.9 9.3 5000 53.7 202.77 10.33]0.62
AAON(N1-114) |32 2(B348) | 5.9 9.8 5000 50.9 186.6 ]0.33|0.62
AHAO(N1-115) |at=(B351)| 5.8 9.9 5000 50.6 188.4 10.33|0.62
HAO(N1-116) |2t =(B358) | 5.9 10.0 5000 499 189.4 10.33|0.62
AA(N-117) |BF2E(B363) | 6.0 9.9 5000 50.5 192.4 ]0.33]0.61
AHAON(N-118) |2t =(B372) | 5.9 10.5 5000 477 175.0 ]0.33|0.61
AAl0I(11-119) |sFE=E(B375)| 5.9 10.2 5000 492 171.6 ]0.33|0.62
AAO(111-120) |aket=2(B386) | 5.8 10.2 5000 492 182.5 ]0.33]0.61
AAAI(N-127) |BFEE(CT) 59 9.3 5000 53.6 186.3 ]0.33|0.62
AAA(1-122) |srta(C2) 5.8 9.3 5000 53.9 190.2 ]0.33]0.61
HAI(111-123) |3H=(C3) 5.8 9.7 5000 51.6 186.5 ]0.33/0.61
HAAI(1-124) |BtetE(C4) 59 9.8 5000 51.2 193.3 ]0.33|0.61
HAIHI(1-125) |sFe=(C5) 5.7 9.7 5000 51.4 189.3 ]0.33|0.61
HAlO(N1-126) [stE=2(CB) 59 9.6 5000 52.3 188.1 ]0.33]0.62
AAlAI(N-127) |2Fet2(CT7) 5.9 9.7 5000 51.5 185.8 ]0.33|0.62
HAIGI(1-128) |etet=(C8) 5.7 9.3 5000 53.6 187.8 ]0.33|0.62
HAIU(1-129) |ere=(C9) 59 9.6 5000 51.8 190.8 |0.33]0.62
AA0(11-130) Jeret=(C10) 5.8 10.5 5000 47.6 190.6 |0.33]0.61
AAO(1-131) [Bret=(C11) 5.8 9.8 5000 51.0 185.9 |0.33]0.61
AA0(1-132) Jetet=2(C12) 5.9 10.0 5000 499 193.4 ]0.33|0.62
AAO(11-133) |eret=(C13) 5.8 10.3 5000 48.7 187.5 10.33]0.61
AA0(11-134) |atet=2(C14) 5.8 9.7 5000 51.8 191.5 10.33]0.61
AA0(11-135) |etet2(C15) 5.8 10.4 5000 481 194.1 10.33|0.62
AA0(11-136) |atet=(C16) 5.9 9.3 5000 53.7 186.5 [0.33]0.62
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share Voltage| Current Density | Brightness [Efficiency [Lifetime CIE
(V) (mA/cri) (cd/m’) | f(cd/A) | T(95) | x | v
H|20)l(20) HwoptE 2 6.5 27.5 2500 9.1 847 10.66|0.32
HI20(21) HluatetE 4 6.6 20.8 2500 12.0 120.1 |0.66]0.32
H| 1 0i(22) Hlwstet= 5 6.6 20.0 2500 12.5 129.5 ]0.66]0.32
H|20l(23) Hluwatst= 6 6.7 19.5 2500 12.8 137.6 10.66|0.32
HI20ll(24) Hlwatets 7 7.0 29.9 2500 8.3 81.8 ]0.66|0.32
H|20N(25) - 7.0 33.3 2500 7.5 66.8 |0.66]0.32
AAON(IV-1)  |aktE(B1) 6.7 19.3 2500 13.0 143.8 10.66|0.32
AAO(IV-2)  |ster=2(B6) 6.6 18.4 2500 13.6 1425 |0.66]0.32
AAlO(IV-3)  |elet2(B7) 6.7 194 2500 12.9 150.9 |0.66]0.32
AAON(IV-4)  |artE(B11) 6.8 19.1 2500 13.1 141.1 10.66|0.32
HAOI(IV-5) |32 E(B12) 6.7 19.0 2500 13.2 147.8 10.66|0.32
HAON(IV-8)  |etetE(B17) 6.7 16.8 2500 14.9 1595 |0.66]0.32
AMAIO(IV-7)  |eEE(B21) 6.7 17.2 2500 14.5 157.3 ]0.66]0.32
AAO(IV-8)  |ate=(B22) 6.6 17.8 2500 141 150.7 |0.66]0.32
AAlO(IV-8)  |aretE(B23) 6.5 18.2 2500 13.8 1495 |0.66]0.32
AAlO(IV-10) |3tet=(B24) 6.6 176 2500 14.2 151.2 10.66|0.32
AAIO(IV-11) |3t =2(B25) 6.7 19.7 2500 12.7 137.5 ]0.66|0.33
AAO(IV-12) |ote=(B26) 6.5 18.6 2500 13.5 140.1 |0.66]0.32
AAON(IV-13) |aketE(B47) 6.7 19.3 2500 12.9 151.2 ]0.66]0.32
AMAN(IV-14) |ete=(B51) 6.6 18.8 2500 13.3 150.5 |0.66]0.32
AAO(IV-15)  |ete=2(B62) 6.7 19.0 2500 13.2 146.0 |0.66]0.32
HAON(IV-16) |atet=(B106)| 6.6 19.6 2500 12.8 136.5 [0.67]0.33
MA0(IV-17) |32 =(B128)| 6.8 19.0 2500 13.2 1445 10.66|0.32
MAIOI(IV-18) |32 E(B129)| 68 19.1 2500 13.1 143.0 |0.66]0.32
MAlOI(IV-19) |&FEE(B132)| 6.7 19.4 2500 12.9 144.1 10.67]0.33
MAl0(IV-20) |3tZ=(B138)| 6.6 18.9 2500 13.2 140.8 10.67]0.33
MAO(IV-21) |ett=(B145)| 6.6 19.3 2500 13.0 140.9 10.66|0.32
HAON(IV-22) |etet2(B157)| 65 19.0 2500 13.2 143.2 10.67]0.33
HAON(IV-23) |atet2(B158)| 6.6 18.8 2500 13.3 137.9 ]0.66]0.33
AHAON(IV-24) |atet=(B164)| 65 19.1 2500 13.1 140.0 10.67]0.32
MAOI(IV-25) |3tE=E(B165)| 6.6 19.3 2500 13.0 138.5 |0.66]0.33
AAlOI(IV-26) |ote=(B167) 6.7 19.2 2500 13.0 141.2 10.66|0.32
AAJOI(IV-27) |3t =(B168) 6.6 19.0 2500 13.2 147.3 |0.66|0.32
MAIO(IV-28) |atet=(B169)| 6.6 18.4 2500 13.6 140.7 ]0.66]0.32
MAOI(IV-29) |3tZ=E(B170)| 6.6 19.4 2500 12.9 145.0 ]0.66]0.32
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! atet=(B171) 19.0 13.2 144.1 |0.66]0.32
! stet=(B172) 18.8 13.3 143.9 10.66]0.32
A St E(B173) 18.9 13.2 1415 |0.66]0.32
A StEE(B174) 18.7 134 151.1 |0.66]0.32
A StLE(B175) 18.6 134 147.1 10.66]0.32
= Stet=(B176) 18.6 13.5 151.1 ]0.66]0.32
A SteE(B177) 17.9 14.0 153.4 10.66]0.32
E StE(B178) 18.8 13.3 147.1 10.66]0.32
A StAE(B179) 18.6 13.4 140.8 |0.66]0.32
C stet=(B180) 18.2 13.7 151.0 |0.66]0.32
e otLE(B181) 19.3 13.0 149.7 10.66]0.32
A Stt=(B182) 19.2 13.0 142.6 |0.66]0.33
A otet=(B183) 18.1 13.8 147.6 |0.66]0.32
= stt=(B184) 19.5 12.8 144.6 |0.66]0.32
& otet=(B187) 17.5 14.3 152.7 10.66]0.32
G otet=(B188) 18.6 13.4 145.7 10.66]0.32
c atet=(B190) 18.2 13.7 141.8 |0.66]0.32
& er=(B191) 19.3 12.9 147.3 |0.66]0.32
c otel=(B192) 19.0 131 137.7 |0.66]0.32
A of=(B194) 19.0 13.2 142.6 |0.66]0.32
A ot E(B195) 17.8 14.1 150.4 10.66]0.32
A Stt=(B197) 17.0 14.7 156.0 |0.66]0.32
A otet=(B198) 18.1 13.8 151.1 |0.66]0.32
E oterE(B200) 19.0 13.1 149.8 10.66]0.32
C otE(B203) 17.3 14.4 158.2 10.66]0.32
C stet=(B204) 18.0 13.9 152.3 |0.66]0.32
! st E(B206) 19.3 13.0 144.0 10.66]0.32
A otet=(B208) 19.5 12.9 148.5 10.66]0.32
A att=(B210) 19.3 13.0 144.1 |0.66]0.32
= gt =(B213) 19.0 13.2 142.6 |0.66]0.32
! stet=(B217) 19.0 13.1 141.3 |0.66]0.32
C otet=(B219) 17.9 13.9 156.2 |0.66]0.32
c atet=(B220) 17.5 14.3 150.5 |0.66]0.32
) gret=(B221) 17.5 14.3 159.1 10.66]0.32
c otel=(B222) 17.2 145 159.7 10.66]0.32
A ot E(B223) 15.9 15.7 169.9 |0.66]0.32
A stE(B224) 17.1 14.6 151.3 |0.66]0.32
= stet=(B225) 17.4 14.3 149.2 10.66]0.32
c otet=(B226) 17.1 14.6 159.3 |0.66]0.32
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HAO(IV-89) |aret=(B227)| 6.7 17.4 2500 144 | 151.3 [o.66[0.32
MAO(IV-70) |etet2(B228)| 6.6 17.6 2500 142 | 1496 [0.66[0.32
HAO(IV-71) |eFe=2(B229) | 6.6 17.2 2500 145 | 152.2 [o.66[0.32
MAO(IV-72) |eFer=2(B232) | 6.6 17.4 2500 14.4 | 159.3 [0.66[0.32
AMA(IV-73) |arer=(B234) | 6.7 17.1 2500 146 | 155.3 [0.66[0.32
HA(IV-74) |etet2(B236) | 6.7 174 2500 143 | 149.3 [0.66[0.32
AMAO(IV-75) |erer=2(B238) | 6.6 17.3 2500 14.4 | 1596 [0.66[0.32
AMAO(IV-76) |eFe=(B239)| 6.5 17.2 2500 145 | 1535 [0.68[0.32
AMAO(IV-77) |atet=(B240) | 6.6 16.8 2500 14.9 | 162.1 [o.66[0.32
HAO(IV-78) |aret=2(B241)| 6.6 16.9 2500 148 | 162.2 [0.66[0.32
MAO(IV-79) |etet=2(B245)| 66 18.0 2500 13.9 | 153.8 [0.66[0.32
AA0(IV-80) |atet=(B248) | 6.7 17.5 2500 143 | 158.1 [0.66[0.32
AMAO(IV-81) |atet=(B251)| 6.6 17.9 2500 140 | 150.9 [0.66[0.32
MA0(IV-82) |afet2(B252)| 6.6 17.0 2500 147 | 160.2 [0.66[0.32
HAl0(IV-83) |eFet2(B253) | 6.7 17.1 2500 146 | 155.1 [0.66[0.32
AMAl0)(IV-84) |etet2(B255)| 6.8 17.9 2500 14.0 | 160.2 [0.66[0.32
MA0(IV-85) |afet=2(B259) | 6.6 16.4 2500 152 | 162.1 [o.66[0.32
MAl0)(IV-86) |elet=2(B260) | 6.6 16.9 2500 148 | 159.6 [0.66[0.32
HA0(IV-87) |ele2(B264)| 66 16.3 2500 154 | 167.3 [0.66[0.32
AAl0f(IV-88) |eter=2(B266) | 6.7 18.1 2500 13.8 | 157.3 [0.66[0.32
HA0(IV-89) |etet=2(B267)| 6.7 17.9 2500 14.0 | 155.3 [0.66[0.32
AMAO(IV-90) |eFer=(B271)| 6.6 18.2 2500 13.7 | 149.4 [o.66[0.32
AHAOI(IV-91) [eret=2(B273)| 6.7 18.5 2500 135 | 1449 [066[0.33
AMA0(IV-92) |etet=2(B276)| 68 175 2500 143 | 149.1 [o.66[0.32
AMAlO(IV-93) |etet2(B277)| 6.8 17.6 2500 142 | 151.6 [0.66[0.32
AMAl0(IV-94) |eter=2(B278)| 6.8 18.5 2500 13.5 | 1395 [0.67[0.32
AA0(IV-95) |etet=2(B279) | 6.7 18.2 2500 13.7 | 155.7 [0.66[0.32
AA0(IV-96) |atet=(B285)| 6.6 16.2 2500 155 | 168.2 [0.66[0.32
AAO(IV-97) |atet=(B287)| 6.6 15.8 2500 15.8 | 168.8 [0.66[0.32
MAl0l(IV-98) |eter=(B288) | 6.7 14.9 2500 16.8 | 177.8 [0.66[0.32
AA0(IV-99) |etet=2(B289)| 66 16.1 2500 155 | 166.9 [0.66[0.32
AA0(IV-100) |eFet2(B290) | 6.6 16.1 2500 156 | 164.8 [0.66[0.32
MAl0)(IV-101) |eFet2(B293) | 6.7 16.5 2500 15.1 | 164.2 [0.66[0.32
MAl0I(IV-102) |[eFe2(B296) | 6.6 16.1 2500 15.6 | 163.2 [0.66[0.32
HAl0(IV-103) [ere2(B297) | 65 16.2 2500 154 | 166.5 [0.66[0.32
AAIGI(V-104) [eFer2(B299) | 65 16.1 2500 155 | 168.9 [0.66[0.32
AA0iI(IV-105) [eFe2(B303) | 6.6 17.2 2500 145 | 151.0 [0.67[0.32
AAl0(IV-106) |eFer=(B304) | 6.8 17.5 2500 143 | 149.9 [0.67[0.32
AAl0(IV-107) |eFet2(B305) | 6.8 17.6 2500 142 | 1496 [0.67[0.33
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AN O(IV-108) |2F2=(B306) | 6.7 17.4 2500 14.4 160.7 ]0.6710.32
AMA(IV-109) |2F2=(B308) | 6.7 17.0 2500 147 165.6 ]0.66|0.32
HAI(IV-110) |22 =(B309) | 6.6 16.4 2500 15.2 166.1 ]0.6610.32
HAIO(IV-111) |2 2(B310) | 6.6 16.5 2500 15.2 168.4 ]0.66|0.32
HAlO(IV-112) e =(B311) | 6.5 16.1 2500 15.6 167.7 10.6610.32
AAO(IV-113) | 2(B313) | 6.6 16.4 2500 15.2 159.2 10.66|0.32
HAAI(IV-114) |etE=(B314) | 66 16.0 2500 156 164.0 ]0.66|0.32
AAC(IV-115) |EH2=2(B315) | 6.6 15.9 2500 15.7 171.8 10.66]0.32
AA(v-116) a2 2(B316) | 66 15.7 2500 159 172.7 10.66|0.32
AAO(IV-117) B2 2(B317) | 6.8 16.8 2500 14.8 159.4 10.66|0.32
AA(IV-118) |atet=(B320) | 6.8 17.1 2500 14.6 163.6 |0.66]0.32
AAO(IV-119) |1 2(B322) | 6.7 16.6 2500 15.0 158.2 10.66|0.32
AAO(IV-120) |3+t 2(B325) | 6.6 16.7 2500 15.0 169.2 10.66]0.32
AAO(vV-121) |3t 2(B327) | 6.8 16.5 2500 15.2 169.7 10.66|0.32
AAO(IV-122) |5+t =2(B328) | 6.6 16.5 2500 15.2 164.7 10.66|0.32
HAO(IV-123) a1 =2(B331) | 6.6 15.6 2500 16.0 168.1 ]0.6610.32
AAO(IV-124) et =(B340) | 6.7 15.9 2500 15.7 170.6 ]0.66|0.32
HAO(IV-125) et =(B343) | 6.6 155 2500 16.1 176.3 ]0.66|0.32
AMAOI(IV-126) |2tE=(B344) | 6.6 15.2 2500 6.4 173.9 10.66]0.32
AN U(V-127) |2FEE(B348) | 6.7 17.0 2500 147 165.0 ]|0.66|0.32
AN O(V-128) |2FE=(B351) | 6.7 16.7 2500 15.0 163.5 |0.6610.32
AMAI(IV-129) |2F2E(B354) | 6.8 16.9 2500 14.8 158.5 ]0.66|0.32
AN (IV-130) |2F2=(B358) | 6.6 16.5 2500 15.2 166.6 |0.6610.32
HAO(IV-131) |2FEE(B363) | 6.8 16.6 2500 151 158.5 ]0.66|0.32
AAO(IV-132) |8t 2(B365) | 6.6 19.6 2500 12.7 138.8 ]0.660.33
AAON(IV-133) |ate2(B372) | 6.6 18.2 2500 13.8 152.6 ]0.66|0.33
HAAI(IV-134) |er=(B375) | 6.7 18.6 2500 135 1428 10.67|0.33
HANO(IV-135) |2t =(B386) | 6.6 17.0 2500 147 162.8 10.66]0.32
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