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—EAN-(1-yzE)-N-dH dolv| = )-N-Eg H d o}l (4,4" 4" —tris(N-(1-naphthyl) —-N-phenylamino)-
triphenylamine, 1-INATA), 4.,4' 4" -EgA[2-UZE(Hd)oln|=] -Egddoldl (4, 4,4',4" —tris[2-
naphthyl (phenyl)amino]-triphenylamine, 2T-NATA), ©l¥]2}x|x[2,3-f:2",3'-h]7]54%-2,3,6,7,10,11-3A}7k
Hi}ol|E&H (Dipyrazino[2,3-f:2',3"'-hlquinoxaline-2,3,6,7,10,11-hexacarbonitrile HAT-CN), N,N'-tj#d-
N,N'-T]-[4-(N,N-t] & -o}n] ) | d A (N, N' ~diphenyl-N,N'~di-[4-(N,N-ditolyl-amino)phenyl ]-
benzidine, NINPB) , NN N N'-H Eg 7] 2 (4-d EA H )Wl A - (NN, N' N'-tetrakis(4-
methoxyphenyl)benzidine, MeO-TPD) So] Al82 4 U},

R 2AE FET vk} Ve SAR F, oNws/ATFES/ TS/ ATPS/AATEF/ANLE £OR
Azsl® Hxm, 7 W] £ F, ALS/ARAEES/ATNS/ DS/ ATEES/Nws £02 Az

o T,

g_}g/\l 1
[ |
HORB,OH N. N. .~
F LDA / B{OMe), F Br F
THF Pd{PPh;)y, KoC O,
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F F F
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2-(2,4-9FF2-3-(EglEFe2veh)dAld)4-ve g (2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-
methylpyridine) ] 4 (R CF;0|t}.)

A7) WegA 13 o], HEZSEEFIH(THF) 80ul7t £ 9HE&7]d 1,3-TEFE-2-(EfEF2Y
) HlA(1,3-difluoro-2-(trifluoromethyl)benzene)(5.00g, 27.5mmol)<S H7}3F & -78?20|A glHUo|AZEY
oFr] =(LDA) (33.0mmol ) S 30 &<+ #7ketar 14)3F &¢k wnbear, Egjrd 1 o] E(B(OMe);)(33.0mmol ) S 4|
7Fstal 78Tl 30 &b kg § A2olA 1AF Fob wwkgth. o] % 5% FASPUHEFENaOH) &
(60nL)E FH7tato] WH&-& FHCD) F8&4& #7tete] A stdnt. Holdolg =
(diethyl ether)® F&3 F o] A¥ES YFEIZYE
(dichloromethane)& ©]-4 % &= A, Angre &9

Fag= s 'H-NMR (DMSO-dg, 300MHz) & (ppm) = 7.33(t, 1H), 7.99(ddd, 1H), 3.57(br, OH)
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4

g7l 2 4-tE2FQeE2-3-(EfgEFeEve)dd ®B=2Y  4H2,4-difluoro-3-(trifluoromethyl)phenyl
boronic acid)(8.00g, 35.4mmol), 2-B 22X -4-wEl ¥ 2| (2-bromo-4-methylpyridine)(5.54g, 32.2mmol), EHE
)~ (EFHAL T29) 2215 (tetrakis(triphenylphosphine)palladium, Pd(PPhy)s (5mol %, 1.6lmmol)S 21

HEZS| =2 FH(THF) 100mLell 50tk 5 % BAFEE(KL0;) 8 (80mL)S H7ksk & AAE9] 71004 30413
o SR, A2 BS Wrhsta doldolH2(diethyl ether)® FE8ta F5 M} EF(NaS0) <& ©]
g3t {715 Ax2ATIA F14 AASHRVNE F718E AAGT. o] AFAES A A ARvEDL
Ao E ol gale] Al WA LAZ 90.08(7.91g) FEE AUk AFFES 719k 2ok, H-NR (CDCLs,

300MHz) & (ppm) = 8.58(d, 1H), 8.17(dd, 1H), 7.59(s, 1H), 7.13(m, 2H), 2.44(s, 3H).
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2-(2,4-0) 220 2-3-Alo}=d|d)-4-v g g gl 2-(2,4-difluoro-3-cyano-phenyl)-4-methylpyridine® 4 (R
2 (Nojt}.)
2-(2,4-0FFL2-3-(EgEFezva)dd)4-vE g da fAgh wgoz 2-(2,4-1FFLE-3-A o}y
d)-4-vwdyg)d (2-(2,4-difluoro-3-cyanophenyl)-4-methylpyridine)2 90.0%(7.91g) &= AAc}t. A}z
< 3719k 2. H—NMR (CDClsy, 300MHz) & (ppm) = 8.57(d, 1H), 8.33(dd, 1H), 7.60(s, 1H), 7.17(m, 2H),
2.45(s, 3H).
2-(2,4-0&F e 2-3-UEZAY)-4-vdydd (2-(2,4-difluoro-3-nitrophenyl)-4-methylpyridine)2] &3
(R NOyolIt}.)
2-(2,4-T|EF L R-3-(E EF o 2ol D)4 LA A} fAGE WSoR 2-(2,4-TEF O R-3ER
D-4-vedygd  (2-(2,4-difluoro-3-(nitromethyl )phenyl)-4-methylpyridine)<  90.0%(7.91g) &=
Ao, AFgre shr)eF At 1H—NMR (CDCl5, 300MHz) & (ppm) = 8.42(d, 1H), 8.17(d, 1H), 7.56(s, 1H),
7.08(m, 2H), 2.34(s, 3H).
<§Hd o 2> vt dA ON gzt=e] Az

2-(2,4-t)=ZF 9o 2-3-9v)d)-4-w&F ) (2-(2,4-difluoro-3-pyridinyl)-4-methylpyridine) ¢ ¥4

g_}g/\l 2
| ey
HONB,OH N.
Ny F LDA / B{OMe), e F Br
—_— -
‘ /N THF /,N Pd{PPhg)s, K2C O3
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F
7] WA 2wk rel WA 13 HARRE WS olgete] FAS WY dto) 2-(2,4-0EF L R-3-TelrY)-

4-vd3lgd) (2-(2,4-difluoro-3-pyridinyl)-4-methylpyridine)= 76.9% &= AAT}. "H-NMR (CDCl13,
300MHz) & (ppm) = 8.63(dd, 1H), 8.55(d, 1H), 7.66(s, 1H), 7.11(d, 1H), 6.95(d, 1H), 2.43(s, 3H).
<ol 3> olgF B FFE Az

(H(2-(2,4-4HEF2-3-(EgEF2va)dd)4-Hd I gt )-2-(2,4-T FF- 2 2-3-(A o} =5 d ) -4-v & 1]
el g, (di(2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-methylpyridine)-2-(2,4-difluoro-3-
cyanophenyl )-4-methylpyridine)iridium® <Al

e 3
FaC
N
Ap i MgGTF
F
2Ethorysthanoit, 0 T entowtorm
=3
k3

A7) wkgal 33 o], wbgg7]e]  olglw(37h) EEE  Efoltel=olE(iridium(111)  chloride
trihydrate)(2.25g, 6.4mmol)9} A7) W82 104 F53 2-(2,4-tZ2FQ2-3-(EgZF oz d)dd)-4-
232 (2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-methylpyridine)(3.5g, 1.28mmol)< P I 2-°E A
EHS- /B (2-ethoxyethanol /H0)S 3:1 B]&E 3 80mL(60mL/20mL)¢] &u= YWith. o|F 140ToA 18A17F &
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]
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St Ha di7] SedA et Aoz AE 5 A FASTHIVIE olEst §uE AA I F HEERRE
W EH(dichloromethane) 2.2 FZ3t1 F<= nla2y|HAHo]EMgS0) 2 AZAZ S, Agztd AAZE 3|44 7+
FEF7E olgdate] fujE AAFT. wTA TAZ 80%(7.9g) &2 ATk H-NR (300.Miz, CDCLy): d
(ppm) 8.89 (d, 1H), 8.21 (s, 1H), 6.71 (d, 1H), 8.89 (d, 1H), 5.40 (d, 1H) 2.73 (s, 3H);

e &7)o (2-(2,4-UEFLL2-3-(EFEFo2vE)dd)4-vEdgd)olgw(37F) FZeol= ol (2-
(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-methylpyridine) iridium(III) chloride dimer(1.0g, 0.65mmo
Dok A7 el 19 Aol FAeE 2-(2,4-EF e 2-3-Aoledd)-4-wE T2l 2-(2,4~difluoro-3-
cyanophenyl)-4-methylpyridine) (0.745g, 3.24mmol) 211 EgjolZF 2 W el ¥ Yol E (silver
trifluoromethanesulfonate, CF3SOsAg) (0.366g, 1.42mmol)ES ¥ FEZ=ZXE(chloroform) 5ml ‘9=

derh. 230701 oA 18A17F EF HA giy] ShellA et e Ad F O gEEadve
(dichloromethane) &2 FZ38ta F- vlau|HAH o E(MgS0,) = AXA] o 2 A4 gtz
F71E o83t &uMiE AAGT. o] ARES HEgtA HAd ARvEIHIE o] &3t AHAEte] =T 1
AE 40%(0.25g) T AATH. AR s7|el 2aL oF % 1ol EAST. H-NR (400 MHz, CDCl): d

Py
i)
|

9
I
r
1
34_‘{

(ppm) 8.19 (s, 1H), 8.16 (s, 1H), 7.31 (d, 1H), 7.29 (d, 1), 6.92 (d, 1H), 6.90 (d, 1H), 6.43(d, 1H),
6.27(dd, 1H), 2.51(s, 3H), 2.49(s, 3H).
<Al 4> ollw W gl A=

(H(2-(2,4-UEF 2 2-3-(EgEF o2 e)dd)4-mEd 9z d-2-(2 4- 1 EF 2 2-3-(HER ¥ ) 4-H 3
e ol g &, (di(2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-methylpyridine)-2-(2,4-difluoro-3-
nitrophenyl)-4-methylpyridine)iridium® &3

rgl—);x] 4
FaC
! I DZMgcTF
F
2-Ethon yethanod H0 T oorotorm
Gy,
F

A7) g ash ol A7) WEA 33 FAR WHeR  (H(2-(2, 4T EEeR3-(Se ERe 2 ) Y)-
4-m "2 d)-2-(2,4-HEF L 2-3-(YERF H)-4-vd g ) o] 2] &, (di(2-(2,4-difluoro-3-
(trifluoromethyl)phenyl)-4-methylpyridine)-2-(2,4-difluoro-3-nitrophenyl)-4-methylpyridine)iridium=

38% TS = AU}, H—NMR (400 MHz, CDCls): d (ppm) 8.20 (s, 1H), 8.14 (s, 1H), 7.30 (d, 1H), 7.26 (d,

1H), 6.89 (d, 1H), 6.82 (d, 1H), 6.34(t, 1H), 6.08(s, 1H), 2.50(s, 3H), 2.34(s, 3H).

<gHdel 5> olgliF W =l A=

("(2-(2,4-1ZF 2 2-3-(Eg|ZF o 2ve)dd)-4-ved ¥ 2| d-2-(2,4-1 ZF 2. 2-3-¥ g ] d ) -4-v| & ¥ g]
wolglF, (di(2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-methylpyridine)-2-(2,4~difluoro-3-
pyridinyl)-4-methylpyridine)iridiume] 4
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

gl-_O_ Al 5
F
| FaC
Il 3H,0
F
F _ =
Z-EthmwyethanolH 0
=3
CFs

A7) WA 5% o], Y] WA 33 fAke

30% &= AT, AIgS syl 2 o=

(s, 1), 8.14 (s, 1H), 7.30 (d, 1H), 7.28 (d,

6.18(s,1H), 2.50(s, 3H) , 2.49(s, 3H).

no o g FEAs 98 (H(2-(2,4-UEFe2-3-(EdE

Fo 2-3-vEtd)-4-vE vz ) ol &7,

o

1,

ZIHES 10-2015-0052913

(t(2-(2,4-tEF L 2-3-(EgEFo2ve)dd)-
4-w g g d)-2-(2 4-t] ZF 0 2-3-3 g ] d )-4-w & 1 2| Hl) o] &) F,
(trifluoromethyl)phenyl)-4-methylpyridine)-2-(2,4-difluoro-3-pyridinyl)-4-methylpyridine)iridium =

&= 20 Z=AISkSIT

(di(2-(2,4-difluoro-3-

o

1H—NMR (400 MHz, CDCl3): d (ppm) 8.19

6.89 (d, 1H), 6.87 (d, 1H), 6.34(t, 1H),

Fowue) )4 g 9)-2-(2,4-7) 5

(di(2-(2,4-difluoro-3-(trifluoromethyl)phenyl)-4-

methylpyridine)-2-(2,4-difluoro-3-pyridinyl)-4-methylpyridine)iridium® Z1n&JAA}EF=AH <3 i

A1 (FAB-MS) A &8s H3gsisict.
2pF o]t}

<HAle 1> Axd FAF7IEE LAY 2 T

& S A

&= 32 ool tidk el 59 2uLARFT AR o AFEAR (FAB-MS)

Al 3~5 olgE W sEEY XdgriEd Flrplc Fir6e] HA olglw 3 &S 747 f7]&udA A
o g g Jde wuste] 1 AN 5] E 1= dehigich,
F 1
B Wy 94 oo
Ir(dfppy)s(pic), Firpic 468nm, 492nm
Ir(dfppy)(pz:Bpz,), Fir6 456nm, 486nm
st o 3 449nm, 475nm
Al 4 452nm, 478nm
dAel 5 450nm, 476nm
<Al 2> f7F aabe] Az
okl o =wo] wE {7 AE A G SRES Hrisly] Y A o wg x2S 6
ST, el 35t WHF) EREd AT a4 FEE e b

H
FA9] WOs(tungsten trioxide)E,

yl)phenyl)dimethylsilane) & A}&3s}ich. 2]l

st wube Fysldt. A%

yl)phenyl)dimethylsilane), Z&|iL

SEERE
Bis(diphenylphosphoryl)spirolfluorene-7,11"'-benzof luorene] )<
TS A 39 sFES AME, E2E FF diH] 10%%E
= AHgsSlETl, HA 10nm FA<]
40nm 5719 TmPyPB(1,3,5-tri(m-pyrid-3-yl-phenyl)benzene)<

3 3stE &2AH7E F+Ex= 4, 1T0(Indium Tin Oxide)E
1202 8nmm F49 TAPC(di-[4-(N,N-ditolyl-amino)-phenyl]lcyclohexane)S A& AFHALEZOZ 7nm
Ao H =02 10nm  FA41¢]  CPD(bis(4-(9H-carbazol-9-

g WFFORE, EAETL ¥ WYY AHES £

phosphine  oxide

150nm 7= whebo] g ]l

o,

T

74]‘2'4 IRE J SPP021(2,7-

wgste] 33 s}am anagEe ¥ AR B4
DPTPD

(bis(4-(4,5-diphenyl-4H-1,2,4-triazol-3-
A}l

AATEES AT, dAFYEd Inm F419 Liq(8-hydroxyquinolinolato-lithium)E AF&3F L WA

Zo= 100nm FAQ] &FuES AFEFHY

o+
et Gap Glassol F#34 45 FFste &
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
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Ag Azsherh.

Fdel 4 Bt A 39 Tl FAdd 4 sekE
TEE A AAsT

tio

WY RRER HAgdn eI AT 24

ofj
e

Ao 5 3EEo AxH7F FZE 1T0(Indium Tin Oxide)ZE 150nm T = Huto] A E 7]Fho HTFUF O
Z 5nm FA9 HAT-CN (dipyrazino([2,3-f:2',3'-h]quinoxaline-2,3,6,7,10,11-hexacarbonitrile) S A}&3 1L
AERALZoZ 40nm F749 TACP (di-[4-(N,N-ditolyl-amino)-phenyl]cyclohexane)S, ArFdtoUAAHZZ

)

7nm 2] CPD(bis(4-(9H-carbazol-9-y1)phenyl)dimethylsilane)E A&}tk Tgjm Ao TPFo =
S2EEF 2 W] FES =35t whehs FASgIv. % E~ER= (PD(bis(4-(9H-carbazol-9
y1)phenyl)dimethylsilane) <} DPTPD(bis(4-(4,5-diphenyl-4H-1,2,4-triazol-3-yl)phenyl )dimethylsilane)<
3117 Etate] Q1 AN EREE 2 ddoA] FAAE FAh 5 FES AHE, SAE FF diF] 1002 =3
sto] & stk AARLESS F M 2245 AR&skled, WA Tom FA2] DPTPD (bis(4-(4,5-diphenyl-
4H-1,2,4-triazol-3-yl)phenyl)dimethylsilane), Z2]3Z 30nm 79  TmPyPB(1,3,5-tri(m-pyrid-3-yl-

phenyl)benzene) 2 AM&3le] AAFHFTS JAsF T, AAFTYFN 3nm 742 Liq(8-hydroxyquinolinolato-
lithium)E ARSI A== 100nm F7A9] EFvEs AMEste] S8 gggt. tg 340 5A43H
& FAdd 39 AAFIF e A Hoz XYt

AxE fr7dd 2 ot 2

A 3 &Y AAE7E & [ITO / TAPC(85nm) / WO3(7nm) / CPD(10nm) / SPP021: &Ade 3 & 10%
/ DPTPD (10nm) / TmPyPB (40nm) / Liq (1nm) / A1(100nm)] 7} o}esfZF-E] Xeloi= HZ2® T2 7k}
A 4 31EEY AAE7E & [ITO / TAPC(85nm) / WO3(7nm) / CPD(10nm) / SPP021: &4 4 3E 10%
/ DPTPD (10nm) / TmPyPB (40nm) / Lig (1nm) / Al1(100nm)] 7} o}#|ZHE g A=d T+2& 7MAo.

o] 5 FEE A& 2 [1T0 / HAT-CN(5nm) / TAPC(40nm) / CPD(7nm)/ CPDADPIPD (3:1): &Addl 5
3}3HE 10% / DPTPD (7nm) / TmPyPB (30nm) / Liq (3nm) / A1(100nm)] 7} olelZ%- ze|tiz H5H F2E5
7

zkzke] sletE e A rt Ay d7] & 22 YERSIT

x 2
g & & (cd/A) AE & Un/W) R Hl 31
AYES Firpic |- 6.3 (0.16,0.29) 0. 1mA/cn’
N 8~9 - (0.15,0.18) MAX
sAdd 3 27.1 20.4 (0.15,0.18) MAX
st 4 24.1 19.0 (0.15,0.18) MAX
st 5 25.6 17.5 (0.15,0.18) MAX

71 & 2014 & 5 gkel, AAVIER vaste] 2 B3 asd dHass e AS & Sl
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ZH3
6830438 154

IZT

98

F
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@7 5577

30
Al 578

208 H
167 283 5| ’?37

519
ass
J_i. Lol t ook { ] l 830 L N
8- f— Y 3 T

T 1
100 ) 308 4 509 608 7’00 802 See 1820
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Wavelength{nm)
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Liq / Al

ETL

ETL

HOST

:Dopant(EH410] 3, 4, 5 51EH8) 10 wt%

TBL

HTL

HIL

JimAfem®)

ITO

BAY 2_ A=

80

L BT 27
—— st0 4 HRIUE o
—»— 3tg0] 5 @RYE P

—¢— g0 3 3=

L(Cdim?)
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EH7
30
—=—otgo 3 gans
—A—Sig0] 4 Les2
7 —e—ogo s yBug

20 o

Luminous Efficiency(cd/A)

4 B 8 10 2 14
Voltage(V)
=8

18

_ st of 3_EL Spectrum

-~ 456

6 proteme l40] 4_EL Spectrum
1.4 ----ghd o 5_EL Spectrum
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400 500 600
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TREMOF) A RERICEMAERCHETLA Y ESEHT
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RiES KR1020130134224 B H 2013-11-06

WRIERB(RFR)AGE) KRR SEHmHE
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s{Ei%
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olge
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KANG SUNG CHUL
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co=

KBEA e
O|X|&
olge
HEed
2y
ACEE
eI
IPCH#%E C09K11/06 HO1L51/50
CPCH#E C09K11/06
SEREELE Espacenet
WE(E) — Liq / Al
AERFRATRER (1) RRNEEXCEYWFERZEERCED ETL
HNENAREE, —fFEX E—HFEXH, RIEES (H) , X
% (F,Cl,Br,l) ,8®(CN) , =EF& (CF3) , BE ETL

(NO2) , ¥® (COOH ) , B (COOR) , &{LBEPOR2 ) MEB ALY
(N3) ,R2ZRBIEEHS (H) #FWEL—F, (OH) MEE (OR) ,
EHC1-C6RE ,C6-C12FEMC3-C 12 RE , §FE (NH2)
“RESE (NR2) , 2RESEARNAT, mE1Z4NER , X2 TBL
EEH (C)MA (N) PHEL—H , #ELXEE (N) W, &EFE
ERESIXHR 1EARE, Yoo Kyung Kim
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