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e suzki coupling ring closing R Ko’

NO,
Bf\[/kx ¥ A X, i
| | | | P
5 Koy oK Koy Yoo N
e Y, NO,  POEYS e | P
v Mg sl ARG e 4 o E K P
K=y

| O,
. N 2 Y,
,NO: _PLOEYS
2 — @lb
11

TA 1-1¢] F4]

—

SvtgE8l2~ 39 benzofuran-3-ylboronic acid 95.7 g, 2-bromo-3-nitropyridine 100 g
=03 KC05(2M) 730 ml9t Pd(PPhs)y 17.1 g& ¥o ¥ 3-7F uvlelgdtt. TLCE ¥h3-S
& TANAT. H71TE EAR FEea Aol & ARAAS ] S A 1-1 93.4 g (£ F 19D E

=

30 Z

[Z7A4) 019 4]
71 F7HA) 1-1 93 g2 1,2-dichlorobenzene 460 mlol]l =<1 & P(OEt); 380 mlES #H7}ste] 35 wwbstict.
2

T715& M2 FE8tar etefstet 5 AyAgAlste] $314] 01 28.2 g (78 350)E LUt

(718t SHA 9] FA4]

XA 019] FAF ZFe W o2 benzofuran-3-ylboronic acid T4l benzolb]thiophen-3-ylboronic acid,
(1-phenyl-1H-indol1-3-yl)boronic acid, 3-bromofuro[3,2-blpyridine, 3-bromofuro[2,3-blpyridine, 3-
bromofuro[2,3-c]pyridine, 3-bromofurol3,2-clpyridine, 7-bromofurol3,2-dlpyrimidine, 5-bromofurol2,3-
dlpyrimidine, 7-bromofuro[2,3-blpyrazine, 3-bromothieno[3,2-blpyridine, 3-bromothieno[2,3-blpyridine,
3-bromothieno[2,3-clpyridine, 3-bromothieno[3,2-clpyridine, 7-bromothieno[3,2-d]pyrimidine, 5-
bromothieno[2,3-d]lpyrimidine, 7-bromothienol2,3-blpyrazines A}8-3}il, 2-bromo-3-nitropyridine WAl 3-
bromo-2-nitropyridine, 4-bromo-3-nitropyridine, 3-bromo—4-nitropyridine, 4-bromo-5-nitropyrimidine, 5-
bromo-4-nitropyrimidine, 2-bromo-3-nitropyrazines A}&3}e] 7] 744 02 WA 1352 A3}
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A7 F704 01 2.0 g, 9-(3'-bromo-[1,1'-biphenyl]-3-yl)-9H-carbazole 4.6 g, t-BuONa 1.4 g, Pd.(dba);

0.35 g, (t-Bu)sP 0.5 mlE EF< 30 mlol] =< & 37 wvksloict.
1

MCE =Z3t3 et ist & A AR slo] 83E

m/z: 525.18 (100.0%), 526.19 (40.3%),

AAld 20 35HE 29 $A4

ﬂ%
O\n /

05 b

527.19 (8.1%),

A7) F2) 06% AT AL Aslne HeE 13 2L W

m/z: 526.18 (100.0%), 527.18 (40.5%), 528.19 (7.5%), 529.19 (1.0%)
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SIS 3 10-2015-0058082

AAd 3: 39E 39 4

- 33 (\:/
471 FAA 335 AHER As Alglstae e 19 22 WHew ggte 38 FAskl

m/z: 542.16 (100.0%), 543.16 (40.0%), 544.16 (8.3%), 544.15 (4.5%), 545.16 (1.9%), 543.15 (1.5%)

AN 4 3E 49 T4

oo g
o ——— Tohf

86

47 F 865 AR AL A

pal

T
ol
-

A= ek 19 g WeR sekE 48 Y.

m/z: 542.16 (100.0%), 543.16 (40.0%), 544.16 (8.3%), 544.15 (4.5%), 545.16 (1.9%), 543.15 (1.5%)

AAld 50 35HE 59 #A4

71 F3kA 29 3.0 g, 3,3'-dibromo-1,1'-biphenyl 4.3 g, t-BuONa 2.1 g, Pd,(dba); 0.53 g, (t-Bu)sP 0.3
nlE EF 45 mlol] %9 F %%—ﬂ balolch, TLCR whg T4E I § {7155 MCE F533 79k
It § APAFAS SFE 5 2.69 g (& 330)E D).

m/z: 598.13 (100.0%), 599.13 (44.4%), 600.12 (9.0%), 600.14 (8.3%), 601.13 (4.0%), 600.13 (1.3%),
601.14 (1.1%)

A4 6: 35HE 69 #A

\\‘\Nn N%fw

A7) FA 188 AHEE A AlSlshat SR 5% 0 PoR HFE 62 TASAG

m/z: 716.27 (100.0%), 717.27 (56.3%), 718.28 (14.5%), 719.28 (2.5%), 718.27 (1.2%)

AAd 7 3E 79 4
“Q”

01

271 Z74A) 01 3.0 g, 2-bromodibenzolb,d]thiophene 3.8 g, t-BuONa 1.7 g, Pds;(dba); 0.44 g, (t-Bu)sP 0.6
==
=T

Al 40 mlell =<1 5 g wRkslglnt. TLCE whe F2E& FAT ¥ 7715& M2 FEdhar 7o
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[0115]
[0116]
[0117]

[0118]

[0119]
[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0129]
[0130]

[0131]

[0132]

SIS 10-2015-0058082

I3 F AggAet sk 7 1.78g (78 380)E EAU

m/z: 390.08 (100.0%), 391.09 (27.2%), 392.08 (4.7%), 392.09 (4.0%), 391.08 (1.5%), 393.08 (1.3%)

A 8: IFFE 89 ¥A

.
‘ H “Br =

N - @ .

5 IS4

- Y 5

30

1]

ol

A7) S04 303 2-bromodibenzolb,d]furang o]-&3ale] 3}3tE 73 e WHow 3gtE 8%

bk,
m/z: 390.08 (100.0%), 391.09 (27.2%), 392.08 (4.7%), 392.09 (4.0%), 391.08 (1.5%), 393.08 (1.3%)

s

AN 9: 3FE 99 A

0N
|

O S

26

7] A 267 2,8-dibromodibenzo[b,d]thiophenes ©]&3le] 31gE 73 -2 WyHo=z 33tE 95 A e

oAt
m/z: 598.12 (100.0%), 599.12 (42.0%), 600.13 (7.9%), 600.12 (5.7%), 601.12 (2.0%), 601.13 (1.1%)

AAld 100 35HE 109 #A4

M
2 W — TN
- v Z:j

04

o
o
ol
ok
2

A7) F3ZHA 049} 3-bromo-9-phenyl-9H-carbazoled ©]&3le] 33t 73 e Wyog 33E 10S

o},
m/z: 449.15 (100.0%), 450.16 (33.8%), 451.16 (5.7%), 450.15 (1.1%)

A4 11: 32 119 3y

I
Br o e N
Y, » N— >’
=~ § [

ZT

5
|

&~

11

7] FZHA 113 3-bromo-9-phenyl-9H-carbazole s ©]83te 33E 739 T2 Wyoz 33E 118 34

ot
m/z: 465.13 (100.0%), 466.13 (35.4%), 467.14 (5.5%), 467.13 (5.2%), 468.13 (1.6%)

ol
o
38
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[0133]

[0134]

[0135]

[0136]
[0137]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]
[0145]
[0146]
[0147]

[0148]

[0149]
[0150]
[0151]

[0152]

SIS 10-2015-0058082

AN 12: 3EE 129 A

N
W
N

I ) ST B o @N
- o - O

o1

’F7] S3HA 019} 3,6-dibromo-9-phenyl-9H-carbazoles ©]-83te 3}3E 77 7 WHo = IFE 128 T4
A=
m/z: 655.20 (100.0%), 656.20 (49.4%), 657.21 (11.7%), 658.21 (1.9%)
AAe] 13: FFE 139 FA4
QYN\YQ @’Nr@
T el
271 74 01 3.0 g, NaH 0.41 g DMF 30 mlol] ¥ wwks}Sict. 017]°ﬂ 2-chloro-4,6-diphenyl-1,3,5-

triazine 4.7 g& DMF 45 mlol] =<1 & 23] Z7letdet. A2oA ngk T TLCE ¥he 2248 el A
27t dE § AAd4s e 13 3.36 ¢ (578 530)E AU

m/z: 439.14 (100.0%), 440.15 (30.5%), 441.15 (4.7%), 440.14 (1.8%)

AAd 140 B5HE 149 $A4

Qe “

N
Y 0. N

QICC‘

A7) FA 022 AFE3 AL

b

aif]

Fie e 137 2o WMo SRR UE P

m/z: 439.14 (100.0%), 440.15 (30.5%), 441.15 (4.7%), 440.14 (1.8%)

ol

7 <]

o

AR 4 15: 32 159 Ty

A7) A 088 AHESE AL AQstae ¥E 137 Ze WHoR I3E 158 FAdEIT.

m/z: 455.12 (100.0%), 456.12 (32.9%), 457.12 (5.3%), 457.13 (4.5%), 458.12 (1.5%)
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[0153]

[0154]
[0155]
[0156]
[0157]

[0158]

[0159]
[0160]

[0161]
[0162]

[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

SIS 51 10-2015-0058082

A4 16: 3HE 169 A

W7 B 198 AEF AL A

B
o
K
rir
o
EQ
o
—
w
i)
M
14
ro
o
L
o
utl
ot
)
i
—
()]
tlo
%
oX
o
3
i)

m/z: 514.19 (100.0%), 515.19 (39.0%), 516.20 (6.7%)

AAld 170 35 179 9§44

r(_) g O

N_ N

N‘Y,T“L\ ) ,J’”
\/\

a N C\

N= =

A7) Z 704 013 9-(4-chloro-6-phenyl-1,3,5-triazin—-2-yl)-9H-carbazoles ©|&3}o] 3}3t&E 133 2
o7 39E 178 FA ATt

g

rlo

m/z: 528.17 (100.0%), 529.17 (39.0%), 530.18 (6.7%), 530.17 (1.0%)

AAld 18: 35HE 189 A

Ab7] F7HA) 01 2.5 g, 4-(3-bromophenyl)-2,6-diphenylpyrimidine 5.6 g, t-BuONa 1.7 g, Pdy(dba); 0.45 g,
(t-Buw)sP 0.6 mlZ EF 40 mloll %9 5 3F wwsldct. TLCE w3 F4S 93 & H715S MR F
=3ta hojdet & Ay AgAste] sstE 18 2.4

m/z: 514.18 (100.0%), 515.18 (39.4%), 516.19 (7.1%)

7 g (& 400)E FATH

AAld 190 B5HE 199 #A4

%
i
—
co
i)
m
ro
ol
L
o
ut
ot

471 FZHAl 013 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazineS ©|-&3}lo] 3}

e 198 ettt

m/z: 515.17 (100.0%), 516.18 (37.1%), 517.18 (7.6%), 516.17 (1.8%)
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[0173]

[0174]

[0175]

[0176]
[0177]

[0178]

[0179]
[0180]

[0181]
[0182]

[0183]

[0184]
[0185]
[0186]
[0187]

[0188]

[0189]
[0190]
[0191]
[0192]

[0193]

[0194]

SIS 31 10-2015-0058082

AAd 20: 3FE 209 A

A7) F7HA] 299 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazineg ©]&slo] 33&E 1837 7 whHow 3}
e 208 A

m/z: 531.15 (100.0%), 532.16 (37.0%), 533.16 (6.7%), 533.15 (5.5%), 532.15 (2.6%), 534.15 (1.7%)

AN 21: 3EE 219 ¥4

7 il
R OO0
A7) A 05 2.0 g, 2-(3-bromophenyl)triphenylene 4.4 g, t-BuONa 1.4 g, Pd.,(dba)s 0.35 g, (t-Bu)sP
0.5 ml& EF< 30 mloll % ¥ $F wwksiqlck. TLCE ¥ % TAS AT F F7IFE MR F=343 7
el & A7t e T AAA3 ] SIEE 21 2.1 g (5 4305 AT

m/z: 511.17 (100.0%), 512.17 (40.3%), 513.18 (7.5%), 514.18 (1.0%)

AN 220 sHtE 229 ¥4
o

e~
S‘H OOQ (/N\;S Q
_— = =
& 2o s

A7) #4128 AHES AS A9

pad

rr

Pas 8hehE 219 22 WHoR 3gE 228 $ASSIH.

ol

m/z: 527.15 (100.0%), 528.15 (40.0%), 529.15 (8.1%), 529.14 (4.5%), 530.14 (1.8%), 528.14 (1.1%)

AAld 230 35HE 239 A4

N
- O~

371 A 262 A Ag AlSjsta

rr

shebE 219 22 WHoR 3%E 238 FASIH.

m/z: 511.17 (100.0%), 512.17 (40.3%), 513.18 (7.5%), 514.18 (1.0%)

AAld 240 35HE 249 $A4

Hﬂ.@a’&

33
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[0195]
[0196]
[0197]

[0198]

[0199]
[0200]
[0201]
[0202]
[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
[0211]
[0212]

[0213]

SIS 10-2015-0058082

A7) 2744 338 Ae3 AL AQEtuE s 213 2o WMo 38R 242 AT}

m/z: 527.15 (100.0%), 528.15 (40.0%), 529.15 (8.1%), 529.14 (4.5%), 530.14 (1.8%), 528.14 (1.1%)

AAld 250 35HE 259 A

N
| 9 N\\
N S
s M OO MY O
N
Al { )
= e OO0

471 FA 1155 AHEE RS Algstae dheke 219 22 WHoR sekE 255 skt

m/z: 528.14 (100.0%), 529.14 (40.1%), 530.15 (7.0%), 530.14 (5.4%), 531.14 (1.8%)

FRFLAY Az
fERE FF(RFF

= =
an e o T
@%é%%umﬂ@%#%%uwﬂg%%n@/ﬁﬂﬁ%%umﬁ¥%1ﬂ$% um)*°§.4%4

AA=(11))/
At}

A gl Hlaee] AEFYS(12), AL (13), Fs(14), AT (15)= ofdfet 22 =23 A&

HI01,

g = Qe

QIFE S AL = (1T0)7F 1500 A F717} uhe 2]
JF_%»} olaXeRtTEL, OMAE, vEE %91 SAR 25 A
FAZ e Abs Bz o] gdte] 4] /W 587 AR @ F 110 7% ] 4 AF ZH7](thermal

(e} 1l
evaporator)E °]&3dle] HFFUS HI01 600 A, FFFE5FSZ NPB 250 AE A9sigir. ooz g3

Ir(ppy)

Al 26

o ERE Al
gpzn} 47 ol
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[0214]
[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
[0221]

[0222]

[0223]
[0224]

[0225]

[0226]
[0227]

[0228]

[0229]
[0230]

[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

SIS 351 10-2015-0058082

o= A7) &2 1:Firpic 1002 ©33o] 250 A Agsigie;. teoz AxRAGZ0o= ET01:Lig(1:1) 300
E LiF 10 A, €315 (Al) 1000 A A93tar, o] AXE FEBHM2o|A WX (Encapsulation)dte
714G aAE A=Ak

AAd 27 WA AA4 37

A7) AAd 263 e wHog "WpE AT b7 3R 2 YA 128 AFR3Fe] AlTel YAl 9r)urg A}
Z A=Al

Al 38

AF A =(ITO)7F 1500 A F7A7F vt m"d {2 713& S/ 25392 AHT. 75 AlF o
U olAzaRIdAdTE, ofME, HEE 9 SAE 23T AHE st AFRA T Egzv AF7E o
F AT e ks FEERuE ol&3te] A7) 7IRE 58I A F 110 7 e E E S
(thermal evaporator)ZE ©]&3sle] AFFUZ HI01 600 A, BEFEFOE NPB 250 AS A|9slad & o
2 ougFTor A7 3HE 13:Ir(ppy); 10%% E=3ske] 250 A AEct.  OgoR AxdEZoR

IR

ET01:Liq(1:1) 300 A A|=3+ & LiF 10 A, <FuE(Al) 1000 A Astar, o] 2xE ZZBHA)A
(Encapsulation)@ o &4 A F7)dkd 2212 A 269 tt.

AAlof 39 WA HAJe 50

AAe) 383} pe PWOR WHF FAER 247 RFE U WA 5F Agdel A%F %4 F/0FLAE

AlzFsk it

A7) AN 19 WPF FAER AR 12 dAse wPE ASH AL AdSs FAF wEos 44 &

47) AN 19 WBF BAER GFE 12 oaste] MusEE 12 A8 AL AdsuE FAE Pyo
2 A8 §IgRAE sk

"l 3

37] AAe] 139 3T SaER SHE 138 tialste] (BPR AFEE A Aldlstas FUd s H4
7GRS ARSI,

Hl 1l 4
B7] AAle] 139 EE SAER SFE 135 fiAlste] HlusiE 12 ARRS AS AQetile 9 U
o2 4 fUFAAE ARt

/%2R YR

7148 2400 A2~ WAHE FYl(Kiethley 2400 source measurement unit) & % o
g;égazsaw}mﬁﬂmmmaMmMm)f%24ﬁw&mmﬁiﬂo4ﬂ%1]%%5f%ﬂﬁE§~%@§

r_u
jincs
tlo
ro
N
-
o
ol
2
2
>
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[0238]

[0239]

[0240]

SIS 10-2015-0058082

o=x, AAd g wude] §rdFARe] des VPG dig dF 2E 2 =S g7 A5k =
gate] Wrtstgiom, 1 AdE & 1o JEATH
X1
Op. V QE(%) Cd/A 1m/w CIEx CIEy FHe
1000ni t

AA o 26 7.241 12.92 20.09 8.89 0.173 0.293 21

Ao 27 7.052 13.10 21.25 8.81 0.171 0.297 20

A A 28 7.003 12.80 22.98 8.96 0.172 0.292 23

A A 29 7.021 13.19 20.95 8.94 0.173 0.291 30

A A 30 7.112 12.79 21.10 8.92 0.175 0.296 29

2 Ao 31 7.103 13.21 20.94 8.94 0.170 0.293 27

A A o] 32 7.195 13.13 20.17 8.99 0.170 0.297 28

A A o 33 7.317 12.88 20.10 8.69 0.170 0.296 29

A4 34 7.018 13.10 21.13 8.64 0.172 0.290 26

AAd 35 7.159 12.98 22.89 8.84 0.171 0.295 31

A A 36 7.303 13.10 21.99 8.77 0.175 0.296 30

A Ao 37 7.207 13.13 23.10 8.79 0.171 0.298 31

2 Ao 38 7.142 13.76 20.23 8.85 0.172 0.292 28

Hlale] 1 8.032 10.12 13.97 7.26 0.179 0.134 12

Hlale] 2 7.596 3.32 3.98 2.71 0.179 0.234 -

A Ao 39 6.931 17.33 45.98 19.81 0.301 0.621 42

A Ao 40 6.987 17.10 47.13 21.03 0.299 0.619 38

AA ¢ 41 7.023 16.98 50.20 20.04 0.298 0.620 39

AR o 42 6.940 17.54 47.22 19.98 0.300 0.623 37

A A o] 43 7.085 16.85 48.39 21.23 0.298 0.614 42

Ao 44 7.121 17.26 46.83 18.72 0.298 0.609 51

A Ao 45 7.343 17.01 49.17 22.46 0.297 0.618 49

A Ao 46 6.920 17.07 45.55 21.98 0.302 0.609 53

A A o 47 7.010 16.93 43.62 20.76 0.300 0.620 48

2 A o] 48 7.193 17.36 47.45 18.99 0.299 0.622 40

A A o] 49 7.110 17.28 51.11 19.54 0.299 0.619 52

A Ao 50 6.998 17.49 50.29 20.67 0.297 0.620 49

Hlule] 3 7.824 12.43 38.12 15.74 0.301 0.623 25

Hlale] 4 7.328 14.56 39.98 17.60 0.300 0.613 36
471 % 19 el mpe} o] B o] AAGELS Hlad] 1 WA 49 v]Ete] fr)dgixle] BE HA
40 ¢S I = vk, 53] HuSRrE 2 9 49 A9 FARIFAA e A8 Ay AN =%
ERt 92 4Fd oUAR g a&o] WEs FAT ¢ e, ol & e ggtEe] YA 9 =
Q1FAAL Aol o] 52 AFd AdUAR Qg dFado] /MRS & F AUt
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