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RS

ey 4C ;
] N= Pd(PPhs)s, 2N NayCO
:i:OB 4!!> <I!> Qi” + C— N (PPhs)a, 2 320 3
4 N—Z/ toluene,EtOH, 100°C i—

<A 1> 2-bromo-7-(dibenzo[b.d]thiophen-4-v1)-9,10-dihydrophenanthrene®] 4

2,7-dibromo-9, 10-dihydrophenanthrene(10g, 29.58mmol), dibenzothiophenyl boronic acid (6.7g, 29.58mmol)
2 Pd(PPhs), (1.7g, 1.47mmol) Zg}2=o] Y 2N Na,C0; ¥3} 89 88.7ml2} Toluene 240 mé, EtOH 60

WE gol wol F 13AZF B /b wursleh.

S TR F SHRTE ¥ AEoMHER FEIUAT. dol F715E NaSO,E AxA7|a 3t

ol\

.
3t

pil

0e A A=nEa e gAste] EA HE(7.8g, & 60%)S AT, HRMS [M]:440.023

<ctAl 2> 2-(7-(dibenzo[b.d]lthiophen-4-v1)-9,10-dihvdrophenanthren-2-y1)-4.4.5.5-tetramethyl-1.3.2-
dioxaborolane®] $HA4d

2-bromo-7-(dibenzo[b,d]thiophen-4-y1)-9,10-dihydrophenanthrene (7.8¢, 17.67mmol ) ,
Bis(pinacolato)diboron (5.4g, 21.26mmol), KOAc(5.2g, 52.98mmol) 2 Pd(dppf)Cl,(0.72g, 0.88mmol)E EF

A 200 meoll 9 T EFES 5A3F FoF BF wweict
=

TLCE Whgo] FANE AL e & Aoz 2. kg F8 & THIFE i dEoAHoER &3]
St AR {715 NaS0y 2 ARAZI 74y S/ ve 29 A2veEada2 JASte 33E (8.3g,
g 85%)S AUTE. HRMS [M]':471.237

<A 3> 2-(7-(dibenzo[b.d]thiophen-4-y1)-9.10-dihydrophenanthren-2-y1)-4,6-diphenyl-1.3 5-triazine_ 2

A

2-(7-(dibenzolb,d]thiophen-4-y1)-9, 10-dihydrophenanthren-2-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(7.2g, 14.84mmol), 2-chloro—4,6-diphenyl-1,3,5-triazine (4.8g, 17.81mmol) % Pd(PPhs), (860mg,

0.74mmol) & Z&F~Fo] ¥al 2N Na,CO; E3} 489 52.8ml9}F Toluene 160 mé, EtOH 40 mE Yo =<1 ¥ 13
ARF B HE ksl

T THTE 9L dEoMHER FE3T. Ao {7]5S NaSOE A7 3%

of\

.
3t

pal
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

on

£50l 10-1488564

e Ay FznEagd e AAste] 838 pdls (7.0g, 58 80%)< ALITh. HRMS [M]:593.192

[3H4 4] 10] Cpd 16 (2-(7-(dibenzo[b.d]thiophen-4-y1)-9,10-dihydrophenanthren-2-y1)-4,6-
diphenylpyrimidine)2] $tA]

Fale=

ol

2-chloro-4,6-diphenyl-1,3,5-triazine t4l 2-chloro-4,6-diphenylpyrimidine & A}&3dl= AS A9
A7) GAd 59 BAF B S Fste] LA SHHE Cpdl6 (& 68%)S AATE. HRMS [M]':592.197

)

[3H4 o] 11] Cpd 17 (2-(7-(dibenzo[b.d]thiophen-4-y1)-9,10-dihydrophenanthren-2-y1)-4,6-
diphenylpyridine)2] A

2-chloro-4,6-diphenyl-1,3,5-triazine ™Al 2-bromo-4,6-diphenylpyridine & A}&3l= AL At A
7] @Al 59} B #AL Faste] Al HEE Cpdl7 (58 709 AT HRUS [M]:591.202

[3H4 4 12] Cpd 18 (4-(7-([1,1':3",1"''-terphenyl ]-5'-y1)-9,10-dihydrophenanthren-2-

vD)dibenzo[b.d]thiophene) 2] 4]

v

2-chloro—4,6-diphenyl-1,3,5-triazine 4 1-Bromo-3,5-diphenylbenzene & Al&3at= AL AQstis, A7)

4o 59 B H4S Faste]l TA FIE Cpdls (58 75%)S ATk HRMS [M]:590.206

rle

henyl-9H-carbazol-3-y1)-9,10-dihydrophenanthrene) 2] 34
Br B" 1 4- d|oxane

N; Pd(PPh3)4, oM K>CO3

+

O Toluene, EtOH
o)

<A 1> 2,7-bis(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-y1)-9,10-dihydrophenanthrene 2] &4

2,7-dibromo-9, 10-dihydrophenanthrene (6.3g, 18.72mmol)3} Bis(pinacolate)diboron (11.9 g, 46.82mmol) %
Pd(dppf)Cly (1.52 mg, 1.87 mmol), KOAc(7.3 g, 74.37Tmmol)S Z&2=3d] Y dAx E7] 3o EF<l 120

SRE

12413F &<k $HF wwkeginh. TLCR whgo] T4 =

Ya o"oAEHolER FE8lth. ok #§715E NaS0, = AxA7|aL A S/ U

o &
2

o
e ot

=2~ =2
o T =

A9 AzviEady] 2 GAse] ST (7.3g, 5& 09 QAT HRMS [M]:432.264

<A 2> 2,7-bis(9-phenyl-9H-carbazol-3-y1)-9,10-dihydrophenanthrene &] %4

2,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9,10-dihydrophenanthrene (6.6g, 15.34mmol)¥} 3-
bromo-9-phenyl-9H-carbazole (12.3g, 38.17mmol) 2 Pd(PPhs), (1.8mg, 1.55mmol)<S Za}~zo] @i 2N

Na,C0; ¥3} =8N 92mie} 1.4-dioxane 150 mS Yo ¥{<l & 13A)7F FoF 71E wwksitt.

T TRTE Tl ddopHolER FEAY. Ao #7115 NaS0® AZRA 7T 7

ofN

=
ar

o8 Ay AwntEadgy 2 st TA SEE8.1g, F& 809)S AUtk HRIS [M]:662.272
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

S==5 10-1488564

3-bromo-9-phenyl-9H-carbazole ™4l 2-chloro—4,6-diphenylpyrimidine & AF&3IE= AL AQstas, A7) 3

Aol 137 53 BFL Faete] TA FTE(FE 80%)S AUTE. HRNS [M]:640.262

3-bromo-9-phenyl-9H-carbazole ™4l 2-chloro-4,6-diphenyl-1,3,5-triazine & A}&3dl= AL A|Qstae, A

7l el 133 BUF AL FAsel BA FFB(FE 800 ATk, HRIS [M]':642.253

3-bromo-9-phenyl-9H-carbazole T4l 2-bromo-4,6-diphenylpyridine & A}&3l= AL A=, A7) &4

o 139 LS HAS FAste] FAl SFE(FE 800 AT HRMS [M]:638.272

3-bromo-9-phenyl-9H-carbazole ™A1 1-Bromo-3,5-diphenylbenzeneE Al&3stE= AL A|Jdtas, A7 $HAd <
139 598 B4 S Fslo] TAl SHFE(FE 80%)S AT, HRMS [M]':636.281

oA FAdE e
EL 222 Azt

HAow G WHoR NEE SAAAE 2AT F ol Hgol weh %A §7)

WA, IT0 (Indium tin oxide)”} 1500A 7= wbu} g 7S FTHRT 2292 AFslY. R
AFo]l Ui olAhxad dFE, ofAE, HEE T SAR = 83l AZA1Z] F UV OZONE A1A
7] (Power sonic 405, SlAlH|Z)Z o]FAIZ] The W& o]&sle] 7] 7|#S 583 AASIL JAF S2AVE 7]
& olF3kd ).

olgA Fnjd IT0 ¥4 A= 9o m-MIDATA (60 nm)/TCTA (80 nm)/ cpd(1, 4, 7-8, 11-18, 22, 27-30) 3} F=
(ZF2H) + 10 % Ir(ppy)s (300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) o2 HZ3}o] §7] EL

v =R RS S

m-MTDATA, TCTA, Ir(ppy)s, CBP % BCPe| F-%+ 3}7]9} #t}.

o o @ &
oo oo Caoto

jeae

m-MTDATA TCTA
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[0127]
[0128]
[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SE5061 10-1488564

A2 epd (1, 4, 7-8, 11-18, 22, 27-30) 3}3= o4l CBPE AMg3te S Al
gk HPo w4 f7] BL A4E Asereh

A 1~17 2 wlad 1o A FE Zhzbe] A §7] EL AAbe] didte] AFEE 10 mA/arol e EAY
AFas 9@ 43 938 FAsta, 71 4945 317] 2 1o Yepdh

7 1
s T2E T Ask EL 9= AFad
W) (nm) (cd/N)
AAe 1 1 6.78 515 42.4
AAe 2 4 6.81 518 41.1
AAe 3 7 6.79 517 40.8
A 4 8 6.81 518 41.1
AAd 5 11 6.79 517 40.8
A 6 12 6.78 515 42.4
AN 7 13 6.81 518 41.1
AAe 8 14 6.79 517 40.8
AAe 9 15 6.81 518 41.1
A A€l 10 16 6.79 517 40.8
AN 11 17 6.79 517 40.8
A Ao 12 18 6.81 518 41.1
Ao 13 22 6.78 515 42.4
AN 14 27 6.81 518 41.1
Ao 15 28 6.79 517 40.8
A Ao 16 29 6.81 518 41.1
AN 17 30 6.79 517 40.8
Hlale] 1 CBP 6.93 516 38.2

471 3 1o YERd mpsp o], B el wE eSS H4 f7] EL Akl wFsow ARgsh: Al
1-17¢] 7] EL &A= Feff (BPE Ab&dhs Hlald] 19] %4 7] EL &xps} vlatel] & wf 3& 3 7Fodg
oM B -3 s dehdls Ae & 5 o

[AAo 18~34] AN §7] EL &9 A=
B

okx AT RS BEAHoR A Wyor uen H3AGAS = T olgfo] g wal HA F7)
EL 222 Az,

WA IT0 (Indium tin oxide)7} 1500A FAZ Wt I”EH #¢ 7|98 FHF 2392 A, /5



[0138]

[0139]

[0140]
[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

ol

=i,

Aze] T o] nzzy

O
7] (Power sonic 405, 3MXE|a) &2 o]FAI] E‘r—% uv

a5 o,

olgA FHld IT0 F

—~

shaich.

obAlE, gk

CuPc, TPAC, Flrpice +%+= 3}7]9} Zt}.

Q

sesy

CuPe¢

1 71 BL 229 A%

Z+7}) + 7 % Flrpic (30nm)/ Alqs (30 nm)/ LiF (0.2 nm)/Al

Ev A= Yol CuPc (10 nm)/ TPAC (30 nm)/ cpd(1, 4,

7-8,

(150 nm) £o2 HF

'6’@

TPAC

Flrpic

oo B 87 BL 248 Adsdrh

10-1488564

OZONE A1
712 7]

11-18, 22, 27-30) 3}3&

‘jﬂi/ﬂ cpd(1, 4, 7-8, 11-18, 22, 27-30) 3}3tE thal (BPE AFE3tE A

7t 2
A 18~34 2 Hlule] 2004 AZFE Zhzte]l A f7] BEL Aol tlste] MFLE 10 mA/emdll A Q] FE AR
AFEasE 2 4F 9as SAsa, 1 435 87] & 20 YERISIT
z 2
e ZAE T A EL 512 Arad
W) (nm) (cd/N)
AA 18 1 7.22 471 5.99
AA S 19 4 7.12 472 5.85
A AL 20 7 7.00 472 6.34
A 21 8 7.29 473 6.90
A Ao 22 11 7.30 474 6.34
2N o 23 12 7.24 475 6.55
Ao 24 13 7.15 471 6.94
AA e 25 14 7.23 472 6.25
AA e 26 15 7.00 472 6.34
Ao 27 16 7.29 473 6.90
2N o 28 17 7.30 474 6.34
2Aof 29 18 7.24 475 6.55
AA 30 22 7.15 471 6.94
A4 31 27 7.23 472 6.25
A Ao 32 28 7.22 471 5.99
2Aof 33 29 7.12 472 5.85
2N of 34 30 7.00 472 6.34
Hlulof 2 CBP 7.80 474 5.80
g7 & 2] vERA uhel o], B e wE SRHES A f7] EL &Y LEToR AMEshe
8~349] 7] EL &A= F# (BPE AME8hi= ®lale] 29 A f{7] EL &9 vus] & o a8 ¢ F
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