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| & BEARE FAEE TolA dgd ¢ AL, A7) Arp B A7) A X37|EA ] dRACEE B4
t9ad # dvh E=W, (GO 2A/E ADE HB7E VR oY, A Fol 13749 CGe 2ANE A
3t FEfd ¢ Tk wbRAEHAE 309 GG SR X3kE A"r]olal, v uiEAeAlE Evda
42 dz 5 9AT, B wgo] ojo] 4R AL ofnt
dE 59, 47 3 12 ZAE= A 13 229 A7) Arp B A7) Aree 317] 3] 302 BAEE
el B F oln st & ok
g‘tﬁl—/\l 3
N N
=y > Y =
~ S p
p p &
TS

?— — |

3 5

Il Y Kl 7

>

nf -

M

=
N"\ |

A7) Arp B Arp9] Aele] whe, A%
el B2 F ol st 4 gtk Awe B 93t

a3t
g‘l:ﬁ‘la}\] 4

RH-01 RH-02 RH-03

RH-04 RH-05 RH-06
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

RH-22

RH-28

RH-25

RH-23

RH-29
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

RH-43
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[0144]
| o
M.
B
o RH-60
| ! -
N i M., =
[ 8 .
o = r
[0146]
[0147]
[0148]
[0149]
[0150]
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156] AN e w2 A Qg EFo Aol disiA Feste AAldol A AAEHA A Eo] gtk sHAIRE,
B AA Gl AA Q1 Edo] Tt AAlddd ZAlE g osARt AxEHE S ofEe A &
oJstefof g Aojrt,

[0157] 2. A 2 AA HH

[0158] ool A 2 AA FEe w2 A4 Qg

3SR WE(1,27ES vA o, dez das, e
el Al 2 A4 Felel e A4 QY AFBE 3] e 2w

1 w0
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[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

SEE46] 10-2067415

3 [:st/\l 2

Arz

(7] speka 2014, Arp B A A s9H R F4, ASEAY ABHA 42 sEHZ BEFS au, Al

AL @A ke SHz ABF(alicyclic growp), AXHAL ABEA B AWF IFelA e e

Ari % Ar, F AoIE S $47) obd)

o

il

g 5o, Ay H Ars 7T F e Y] dHE HES2 ASHAY AdE A &2 AL (pyridinyl),

vlolgl gl (bipyridinyl),

EdA(quinolinyl), °lA&FA=H Y (isoquinolinyl), E¥zldU (terpyridinyl),
HldA~ 23 Y (phenanthrolinyl ) 2 FAE S oA A" 5 gl

t}.
2o FEZFd(pyrrolidine); oJFtiEad
H(piperidine), A3 (piperazine), B2

b, A7 FEHE AFFY dEs ATJHAY AFHHX
imidazolidine), ¥ &t=e]W(pyrazolidine) £9¢ o}=H; ¥ v

Z9 (morpholine), E& o} (triazine), o}A|F(azepane) 53 Zo] 57 Y22 FAH IHZE AXI= HIE
< E 7 U B3, AN SEE d2e ASEHAY ASEA &S G ~ (o] €AY, AtEAEAE G ~

Cool 2715 23 5 3.

(

71 A s A SHE WES OF, dEE A3E 9 AWEo] AFHE AS, oE
HOF (5 ~ (ol oFH7], C ~ Col €771, C ~ Cpd &FA17], =24, Alolx, (~C9

GAVE XFE AYV|E e Tl AEE = Q.
9 G ~ Cpd otd7lE FEdY(pyridinyl), yle]

=
(bipyridinyl), FH=HL(quinolinyl), °]AF|=HYU(isoquinolinyl), E¥#HU(terpyridinyl) % HtAE
A (phenanthroliny )2 T4+ oA A8E = v 3Hz BE&F5 =< oFE71d & Aot

dE 59, A7) Arl EBE 37] Ar29] X372 A

A, A7) Ar B A7) A ARVIEAM S G~ Cool ¢

g, od, 2, oaxed g U=
TAEE el AdEE g g, A7) A s A7) Al ARTIEAM ] G~ Gl EFATIE HWEA], oS

s

Al B REAR FAEE el dEE S Qlar, AT Arp e AT Al ASIEA Y drllcRE B4 ®
T 94Y vk B3, GG €ZV|E X" AdVe Ul o, dE E9] 13719 (G €AVE A
gEl Fud Aok mgAE A= 39 C~Geol ¥R AEE ddr|olal, Y& niEAsHAE ERdEd
e ol 5 4 AAT, B Aol ofo] BAHE AL oh,
A% Sof, A7) sk 22 BAHE A QY B Y] Ar EE AV An: §7] 881 302 gAEE
gae 24 % olu st 4 gl
g‘k?‘ﬂ—}\] 3

S N\\“‘“ﬂ \Nx i A BN b -

I
NIF A Eﬁl:j _ _ (S
A Iy i
VAN Ny \any W
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

SEE46] 10-2067415

1
bl
M .
B N\I\‘\
P
=
M |

47 Ari R Arpe] AdEel] met,
tol B4 F ool= i . ~ shetel RI-01 ~ RI-909] 7135 &
SFATE.
§E5}-N 5

2

RI-04 RI-05 RI-06

RI-08 RI-09
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203] RI-85 RI-86 RI-87

[0204]

[0205] 2 A el wE A QY ZH1o FAd e FEste AAlddA AdAEA A o] i), kxR
= AA ol HA Qg Edo] &3t AAld VAlE FAd JaA T AxHE AL olvdge Hel &
olaleiof & Aolt,
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

SES5 10-2067415

B. f71AALF A

A&eA, & dige mE A QP E4& X3ste FrIAATF LA gEiA, tF Fxe fU1AASFA
29 AZ FEE JNEHoRE EAE & 258 FFxetHA] Ayt E 24 ZAIgE A3 o], B dge] {1
ALF42H100)= 59 7]3(SUB, 110)3, 2 AAR=E A 1 A3(120), A 2 A(122) D A7) Al 1 2 A 2

=120, 122) Atolell A= #71=S(130)s ETIIH

AF(120) 2 Al 2 A=(122)2 AE £ 247 olx=E=(anode)®} NAE(cathode) Z 7]%5 8= Fitolt).
A1 AF(120)02 A 2 A=(122)3 vjws|A] Ae<=(work function)’} & S-S ARG, o & 59, A 1
A=(120)2 FHd3t A2 (positive-charged carrier)?] A& (hole)S FYst=d BHHQA EZZA F5,
E3ag, da, vH5AEE, B £ a548E B AR 1A A 5 QT

TFARCZ, A7 Al 1 AF(120)0.2+= FYsta dEAo] & vivg, 78, 594 22 55 Ev ol&9

o] ¢4
$t=5 JETAASE (indiun-tin oxide, ITO), AHFoFA4FSE(indium-zinc oxide, IZ0), FTO(Fluorine doped
tin oxide), Zn0-Ga,0;, B+ Zn0-Al,0s, Sn0,-Shy0; 53} #2 &3+ F&AE e 718 S8 a9 59 A

gty 24 So =2l AMgE ¢ glen, uEAS Al wEar 1100t

of

W A S(EIL, 133)9] AR AS5He Al 2 A5(122)2 57338} 7lelo](negative-charged carrier)?l
AR (electron) & FY3te=d a2 EH4=

w, s/ e, dFvE/AE, ¢FE/AL 5 NE, 7
v, ZF, w7 2 Z23E g5 T 4ol wetde JER, @e(lanthanide), °}E]
FZ(actinide)ol & = &FHE, BE 4FvE/Zd deelth
S AF

Fastel FH AT,

Ao, dFvE, e, 2, B oY ¥ ZE/dFvE &
w/AEEE S 2ol &Fvlw, dw, Zw, dF, vhE, vk

2
[N}
2
4
=
Do
>
rlo
2
il
et
2
L
N

o
o\
=
=
—
w
x

(o3
ox

)

H
Had 45, Al 2 A=(122) el Raws 4T 5+ o

i)

|

Wol wWE Al 1 41200 R Al 2 A
A1 AFA200e AT FHe) wEe ALt

e

2

'_Q e

off

PH, A7) K715 (130)2 HFEES Sustsly] 98, UE F2E M ¢ k. A
1 A5(1200 2258 x4 2
hole transport layer; HIL, 134), 23&E2
electron transport layer; ETL, 136) % Ax}5U<Z(electron injection layer; EIL, 138)°.& 4=
th, oo, & e wEl g wF SEES OF £, HHELF(135) EHER 53| ALE

[
Jo
N

¢

N
fru
ol
of
N
jincs
o\
—~
=
1S

)

=)
@

(@]

—t
=
=]

&
<

@

=

==
jos |
=
—_
w
£
N
ol
o

SHE AFFIEUIL, 132)2 A 1 A=F(210) &
= 1108}, AIFESHIL, 130) 02 AMEHE F7]=5d Atole] Al A4S /A wrk ol 1
ghalA] ek 1T09] el ZxEoe] 1709 EWS - 5
(HIL, 132)& Al 1 A=(120)22 AMgdE 5 9
zfolE -] 9lste] 1109 A3 <+

=] 5 [e) [e)
53 A4 A=Ads e =dS A9dn.

Ry
~

o~ o
K5

e ol i
&
ofx
o\

e

2 o ¥

(HIL, 134)°] HOMO 59 Z7Hts 7IHe E4=
o], AFFYZHIL, 132)9 AlE & Y+ BEEEE

amine(m-MTDATA), 4,4',4''-tris[l-naphthyl(phenyl)amino] triphenyl amine(1-INATA), 4,4',4''-tris[2-
naphthyl(phenyl)amino]  triphenyl amine(2-TNATA), 1,3,5-tris[N-(4-diphenylaminopheny!)phenylamino]
benzene(p-DPA-TDAB) 59 W= o}9lHF  4,4'-bis[N-[4-{N,N-bis(3-methylpheny!)amino}phenyl]-N-
phenylamino]biphenyl (DNTPD), hexaazatriphenylene—hexacarbonitirile (HAT-CN) & AF&E & . AF
FASHIL, 132)= o& E°] 10 ~ 100 me] FA=Z Al 1 A=(120)¢] ol 28d 5 S},

n}

ol

AFFASHIL, 132)S Foto S0 43S oA

A AFFYS(HIL, 132)9 AbR o= How WAEAS
(135)e2 FFE & JEs: AFFE5SHIL, 134)0] FAH =Y, AFo] d&siA 54, AdE F A=F 4
SFEE(HIL, 134)2] HOMO <F5o] w422 3(135)¢ HOMO &=xt} =2 EZo] Addc, AFFES(HIL,

134)o] A& 7153 E"ZE N N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1'-diphenyl-4,4'-diamine(TPD),
N,N'-bis(1-naphthyl)-N,N'-biphenyl-[1,1'-biphenyl]-4,4'-diamine(TPB), N,N° -bis—(1-naphyl)-N,N" -
diphenyl-1,1" -biphenyl-4,4" -diamine(NPB), 1-Yy=Z =& -N-9d-o}n| :=1] 3 d (1-naphthy 1-N-pheny 1 -
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

SES35 10-2067415

aminobiphenyl, NPD), Eg#Hdo}dI(TPA), bis[4-(N,N-diethylamino)-2-methylphenyl](4-methylphenyl)
methane (MPMP) , N,N,N'" ,N'-tetrakis(4-methylphenyl)-(1,1'-biphenyl)-4,4-diamine(TTB), N,N'-bis(4-
methylphenyl)-N,N'-bis(4-ethylphenyl)-[1,1'-(3,3'-dimethyl)biphenyl]-4,4'-diamine(ETPD) %2 A& A&
EAE 53] AEE 4 Y. dE 51, 4F35E$SHIL, 134) 22 NPB = NPDE & A8 4 d=dl, 43
SEFMHIL, 1302 °F 30 ~ 60 me] FAZ AFFAFMIL, 132)9] 452 3" 5 v},

A, AFFETUIL, 134) 452 F5Hs 435235, 135)
o Z1 AR

=2
v
By
B~
1
k)
2L
o
12 4
2
o
ol
a8
)
o po
fol
o
tlo
of\
N
N
>
N
N
o
o
ol
£
)
ofd
me

7] il 4 , 4

135)8] E2EZ AHGE Ak o, ¥ wwel hE A4 QY FFBE ALws} FEehn WY 54 )

AE 5 qdudl, Bas Feol SAEdA W UAZ & deld 4 YuF BYRAFEL, 135)0) =
3 e}

AHE 7S EHERE & 59, Bis(2-phenylquinoline)(acetylacetonate)iridium(111)  (Ir(2-
phq)2(acac)) o]y}, Bis(2-benzo[b]thiophen-2-yl-pyridine)(acetylacetonate)iridium(Il)) (Ir(btp)2(acac))
2 tris(2-phenylquinoline)iridium(II1)(Ir(2-phq)3)3} £ olg]gAl Z&Eo|t}. olu, =HEE WFEAS
(EML, 135) Zoll °F 0.1 5%% ~ 50 S%%] v&=2 ¥x3d & Jvy. BFE43(135)2 di=F 5 ~ 200 mm, ¥}
HA8 A= 30 ~ 60 mo] FAR FTFEFTMHIL, 134)9] 4F= AFd 5 Art.

S5, W ound fol FAEE A9 s 1 EE shey 22 BARE A4 % 2Ae wad A4 94
= [e)

3 ,
2 ARFS A F Ak 3, 8w 44 g Bde & el Ak WEst Frketel, Y FAel
o sk 79 sUe ZdEv A8 o, A4 AnEsl e vse] 42F T2 S £Fdn JonzE,
AL FEAS] WYBAFZOE AGFE A9 A4 | BEEE PN 5 gom, Aol et A
= A 5 gt

ARA, @47], E5A7], &4 Ag
Z =]

1o % = =
7] o AgH FHE WEFE, FHE RS o Ao, FUIAALFAA] dF &, £,

934 EYY, 23 TAYS 2L G 4L Bolol aE Axse A%, 10T
= AAA grobw 7] Wil 2xtel A% FAel @
PEAZ S olth B, 89 AL olga dwd FHol §o@ Wit ohel Hex
A Agel RA7 sy g Aw
7 e, 2-A7kE 248 ARG 5 oo

ook
©O:

[<)
TS o]&sh ol d A

3, HFEAS135) % Al 2 A=5(122) Atolell= AeFASHIL, 132) H oS
)

A HIL, 134)° W& <
A AAFAS(EIL, 138) 2 A4S (ETL, 136)°] AT, AAFAS(EIL, 138 <

o A8% A% 79

L H
=7l Y3t Aoz, dE EW LiF, BaF,, CsF 53 Zo] 472 34 T I ERF 5% o 7t A
25 F Q. o5 F& gol2o] odte] HAFEZ(EIL, 136)0] tE =38 §53 & JEE 4" 5 9
=

r

g, WAFEFS(EIL, 136)S F2 dAAE Fold7]e 318 Aiol x3¢E Am=2 7A=Y, ofF AdlA=
S MR ol 8 HY &S AX FEHES Fote] YHEASEM, 135)0E [AAE tHHoR FFD
o, Hdst A AES AFEste] dAl ole g A7 Aol . o HsIA AAGET(EIL,
136)e 2 Atg=E 4 e EHAZE Tris(8-hydroxyquinolinato)aluminum(Alq3), 9-dimethyl-4,7-diphenyl-
1,10-phenanthroline(DDPA),  2-(4-biphenyl)-5-(4-tert-butyl)-1,3,4-oxadizole(PBD),  3-(4-biphenyl)-4-
phenyl-5-(4-tert-butyl)-1,2,4-triazole(TAZ) ¥} 22 ¢}% 3}3+&E; phenylquinozaline 5& 23git). A4
FS(ETL, 136)L ol 59 5-150 me] T2 4= 2S5 EML, 135)2] A 459 5= 9}

ot

g, EHowE FAEHA FRoy, BI¥FASTHIL, 132) R AT5ESHIL, 134)S Afdte] fd9 A
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[0224]

[0225]
[0226]
[0227]
[0228]

[0229]

[0230]
[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

SEE46] 10-2067415

o] MAEAZ(135)S A} Al 2 AF(122) 0.7 APt Aol 2ate] £H3 o #HAS 7}
ol5 WAE7| $lste], WHEAZF(EML, 135)7 AAGEZ(ETL, 136) Akelo] HOMO <]
Z(hole blocking layer, HBL)S FAE 4 v}, oE &9 AFAGEZTUBL)A 41849 & e EL=2+ 2,
dimethyl-4,7-diphenyl-1,10-phenanthroline(BCP)& & <+ JoW, ti=gF 5 ~ 150 me] FAZ TF=E 3 (EML,
135)9] A T4 4 Q).

olet, AAARl AAE Fate], & WS TE GASHA dWstARt, & 2ol old FAE = AL Hal of

.

w5
N
-

- AL AN GRS 19 A4 Q1 =)
StAl o] 1: RH-04 ZA o134 E-Z o 3HA]

L

1) dihydrobenzol3,4]carbazole®] &%

[e

dihydrobenzol3,4]carbazole2 3}7] ¥wkg-2] 1-19] 2l A E ).

9g2 1-1

o
@j + Q—NHNH:.HO ScOHEtOH  InClLiAcOH

TAA o R, 2-round flaskol]l B-teralone(25g, 0.17 mol), phenylhydrazinuim chloride(24.7g, 0.17 mol)<}
acetic acidZ ethanolol] ¥ i 1A H<F reflux3tt}y. 255 Aoz YA t}s, filteringdlil solventE
evaporating@rth. oJ7]9l zinc chloride(58g, 0.42 mol)9} acetic acid® @i, 30% %<t refluxdttl. &2
Aoz Y¥ S solventZE evaporating, MC/PEE precipitationd}e] dihydrobenzol3,4]carbazole(30g,
yield: 80%)& AUt

2) benzol[3,4]carbazoled] A4
benzol3,4]carbazoled 3}7] Hk&-21 1-20] <& A H ).

9rg2] 1-2

H
S N DDQfbenzene

-

TFAFoR, 2-round flaskel] 1)olAl 3% dihydrobenzol3,4]carbazole(20g, 0.09 mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(24.6g, 0.11 mol)®} benzenes Wil oA 3AIZF &<t stirring ¥}, Ethyl acetate
= extraction, solvent& evaporating, silica gel column®. 2 purificationd}e]
benzo[3,4]carbazole(17.6g, yield: 90%)E LAt}

3) 9-2'-pyridylbenzol3,4]carbazole?] A

9-2'-pyridylbenzol3,4]carbazoled &}7] Wkg-2] 1-3° <|35}e] A=},
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[0239]

[0240]
[0241]

[0242]
[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

SEE46] 10-2067415

| -
H _ M
e G . Br_O Pdidba),, PE-Bu), 1

3 MNaOBu, tolugne

TAA o R, 2-round flaskol 2)ol4 A% benzol3,4]carbazole(bg, 0.02 mol), 2-bromopyridine(4g, 0.025
mol), Pdy(dba);(0.42g, 0.046 mol%), P(t-Bu);(0.14g, 0.069 mol%), NaOBu(3.3g, 0.03 mol)%} toluenes gal

130 ColA 6A17F &<t refluxdttl. 55 42907 coolingdt U3, methylene chloride® extraction,
solventE evaporating, silica gel column® = purificationd}®] 9-2'-pyridylbenzol3,4]carbazole(6g,
vield: 90%)& AAtt.

4) 9-2'-pyridyl-6-bromobenzo[3,4]carbazole2] &4
9-2'-pyridyl-6-bromobenzol[3,4]carbazoles= 3}7] W2 1-40f 2|dlo] A F ).

Ho Al 14

o T

B @
M =M
I MNBS DM F = N
s ey
T G Bro g

TFAFoR, 2-round flaskel] 3)olA A 9-2'-pyridylbenzol3,4]carbazole(6g, 0.02 mol)¥} DNFE Y2 tf
<, ice bathollA4 NBS(3.8g, 0.021 mol)E 3| "ojrg]ar 3A|7F &<t stirringdttt. SF5 2 quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column®® purificationd}e] 9-2'-
pyridyl-6-bromobenzo[3,4]carbazole(7.4g, yield: 80%)S AAtt.

5) 6-2'-quinolyl-9-2'-pyridylbenzol3,4]carbazole[RH-04]12] A

RH-042 FA|EHE ZA o134 B4l 6-2'-quinolyl-9-2'-pyridylbenzo[3,4]carbazoles 3&}7] Wk$-2l 1-5¢] ¢
sto] g E.

Lo Al 1-5

o T

\ N Mo B0 Pa(PPRy), KCOs
0 g e THF / Hs00

TAH o R, 2-round flaskol 4)olA A% 9-2'-pyridyl-6-bromobenzol[3,4]carbazole(2g, 5.3 mmol), 2-
quinolineboronic acid(1.0g, 5.4 mmol), Pd(PPh;),& THF/H,0(20 mL/20 mL)oll ¥ 8A|FF &b refluxdht}.

TLCE ¥Fe &<l & 2xZ A207 W b, methylene chloride® extraction, solventZ evaporating,
silica gel column®® purificationd}®] 6-2'-quinolyl-9-2'-pyridylbenzo[3,4]carbazole(1.7g, yield: 70

%)= DA
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[0252]
[0253]
[0254]

[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]
[0262]

[0263]

[0264]

[0265]

[0266]
[0267]

SEE46] 10-2067415

Ao 2: RH-13 A A Q1 =] $HA

1) 9-3'-pyridylbenzol[3,4]carbazole®] 4
9-3'-pyridylbenzo[3,4]carbazole 3}7] Wh-3-2] 2-1¢ ¢Jsle] dHr).

E]_]:_Q_}\] 2-1

=y
Q
e M . EIrQ Pdy(dbaly, Pg-Bul, 1
I O N MaOBu, toluene

TAA SR, 2-round flaskel]l A7) Ao 19 wke2] 1-2¢0] 2]5}e] A% benzol3,4]carbazole(bg, 0.02
mol), 3-bromopyridine(4g, 0.025 mol), Pd,(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069 mol%),

NaOBu(3.3g, 0.03 mol)2} toluened ¥ 130CoNA 6A17F &9 refluxdtt}l. 2525 29 % coolingdt T,
methylene chloride® extraction, solventE evaporating, silica gel column®® purificationd}e] 9-3'-
pyridylbenzol[3,4]carbazole(6g, yield: 90%)<S ATk

2) 9-3'-pyridyl-6-bromobenzol[3,4]carbazole?] 34

9-3'-pyridyl-6-bromobenzol[3,4]carbazole 3}7] W2 2-20f 2]&lo] A FH ).
S !
Y |
. o

i |N MBS DWF
=

TFAF o=, 2-round flaskel] 1)olA A% 9-3'-pyridylbenzol3,4]carbazole(6g, 0.02 mol)¥} DNFE Y2 o
<, ice bathollA4 NBS(3.8g, 0.021 mol)E 3| "ojrmg]al 3A|7F &<t stirringdttt. SF5 2 quenching,
methylene Chloride® extraction, solvent& evaporating, silica gel column®® purificationd}® 9-3'-
pyridyl-6-bromobenzol3,4]carbazole(7.4g, yield: 80%)& LUt}.

3) 6-2'-quinolyl-9-3'-pyridylbenzol3,4]carbazole[RH-13]12] A
RH-130.2 FAEE A4 o3 B4 6-2'-quinolyl-9-3'-pyridylbenzol[3,4]carbazoled 3}7] -2 2-39]
oJste] FAJHTE.

oA

A2 2-3

“"N

BOH:  Pd(PPhyl, KoCOs

Ij:‘ ©/\J, THF [ Hz0

TAH o R, 2-round flaskol 2)olA A% 9-3'-pyridyl-6-bromobenzol[3,4]carbazole(2g, 5.3 mmol), 2-
quinolineboronic acid(1.0g, 5.4 mmol), Pd(PPh;),& THF/H,0(20 mL/20 mL)oll ¥ 8A|FF &b refluxdht}.

TLCE ¥Fe &<l & 2xZ A207 W UL, methylene chloride® extraction, solventZ evaporating,
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[0268]
[0269]
[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]
[0278]

[0279]

[0280]

SEE46] 10-2067415

silica gel column® 2 purificationd}®] 6-2'-quinolyl-9-3'-pyridylbenzo[3,4]carbazole(1.7g, yield: 70
%)= AATE.

@—/\goq] 3: RH-49 A A o] EZo @-}g

171 v 7o

1) 9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole®] A

9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazolee 3}7] Wk&-2] 3-1¢ ¢J3}e] A =w T},

9g2 3-1

— =M
P H . et P als, Pit Buk |
E: Malbu, taluens

TAAC R, 2-round flaskell A7) Ao 19 wke2] 1-20] 9]3te] A% benzol3,4]carbazole(bg, 0.02
mol), 2-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pdy(dba)s;(0.42g, 0.046 mol%), P(t-Bu);(0.1l4g,

0.069 mol%), NaOBu(3.3g, 0.03 mol)%} toluenes Pl 130TColA] 6A17F FoF refluxdtt}. =5 Ao
coolingd U, methylene chloride® extraction, solventE evaporating, silica gel column®o =
purificationd}e] 9-2'-pyridyl-5'-3"-pyridinebenzol[3,4]carbazole(6g, yield: 80%)& AT},

2) 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole?] ¥4
6-bromo—9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole 3}7] ¥F-&2] 3-20 2|3}e] FAI AT},

9r-g2] 3-2

[
! =
| -
NES JDMF i:il NECE
I: :r_\‘ Br
TAA SR, 2-round flaskel] 1)l A= 9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole(6g, 0.02 mol)
3 DMFE Y& t}S, ice bathollA NBS(3.8g.0.021 mol)E HF3] wojreg]m 347 ok stirringdttl. &

4% quenching, methylene Chloride® extraction, solventE evaporating, silica gel colum®=
purificationd}®] 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole(5.7g, yield: 80%)= AU},

3) 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole[RH-49]¢] &4

RH-492 FA ¥+ AM <13 B4 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole 3&}7] ¥
2] 3-30l 93t FAdHrt.
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[0281]

[0282]

[0283]

[0284]
[0285]
[0286]

[0287]

[0288]
[0289]

[0290]
[0291]

[0292]

[0293]

[0294]

SEE46] 10-2067415

N BBOHE  pemphg), 10
N L G T T
e THF / H=0

TAFo R, 2-round flaskel 2)oA A% 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole(2g,
4.4 mmol), 2-quinolineboronic acid(0.9g, 5.3 mmol), Pd(PPhs;),& THF/H;0(20 mL/20 mL)ol] il 8A]7F &<t

reflux$tt). TLCE kg 39l & 255 o2 Y= th3, methylene chloride® extraction, solvent&
evaporating, silica gel colum .= purificationd}e] 6-quinolyl-9-2'-pyridyl-5'-3"-
pyridinebenzo[3,4]carbazole(1.5g, yvield: 70%)< A},

Aol 4: RH-58 A A Qg =do] §HAd

1) 9-3'-pyridyl-5'-2"-pyridinebenzol3,4]carbazole?] &4
9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazoled 3}7] Whg2] 4-1] &3] A H )},

no A 4-1

o T

|
N
f =, N= Pd el PitBU) N
= @ + Br—M ——————— |
- M Ma OBy, toluene
] Q! Nj?
. |
5

TAA SR, 2-round flaskel]l A7) Ao 19 wke2] 1-2¢0] 2]5}e] A% benzol3,4]carbazole(bg, 0.02
mol), 3-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pds;(dba)s(0.42g, 0.046 mol%), P(t-Bu);(0.14g,

0.069 mol%), NaOBu(3.3g, 0.03 mol)%®} toluenes 21 130TolA] 6A1ZF ot refluxdttl. 255 Aoz
coolingdt ©}L-, methylene chloride® extraction, solventZ evaporating, silica gel column®.&
purificationd}e] 9-3'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole(6g, yield: 80%)& AT},

2) 6-bromo—9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole?] 34

6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol3,4]carbazole 3}7] WF-&2] 4-20f 2]5lo] A FH ).

| -
N oz M., =

M [N
I o

MBS {DMF e IN ‘
Br =

k:
_z\

TAA o R, 2-round flaskel] 1)olA] A% 9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole (6g, 0.02 mo
)3 DMFE 22 t}S, ice batholA]l NBS(3.8g, 0.021 mol)ES %3] "Wojrma]al 3417t B¢t stirringdtt}. =
9% quenching, methylene Chloride® extraction, solvent® evaporating, silica gel column® =
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[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

SEE46] 10-2067415

purificationd}®] 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol3,4]carbazole(5.7g, yield: 80%)= AT},

3) 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole[RH-58]¢] &4

RH-582 FAH+= AM <13 B4 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole 3&}7] ¥+
2] 4-3¢ oJste] FHdHTt.

9-g2] 4-3

IH
l“x M. =
M. =
|"‘--.
e

Mo B2 ey Keco,
e N . A hak Rabbs
| O = THF fHz0
=
e

TAAoR, 2-round flaskel 2)olA &A% 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole(2g,
4.4 mmol), 2-quinolineboronic acid(0.9g, 5.3 mmol), Pd(PPh3)4E THF/H20(20 mL/20 mL)ell ¥ il 8AJZF &9t
reflux@t}. TLCE Wk 39l & 2n2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel column o2 purificationd}e] 6-quinolyl-9-3'-pyridyl-5'-2"-
pyridinebenzo[3,4]carbazole(1.5g, yield: 70%)& <ic}.

Al 1: RH-045

kel
ITO glass® 233 WA o] 3mm X 3mm I7]7F F %= patterning?dt & ARSI, 7193 AF Ao F2sl &
base pressure’} 1 X 10° torr7F HEE 3 & IT0 9ol #7]1&=& CuPC(650A), NPD(400A), RH-04 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AI(1000A)2] &A= A9st3itt.

0.9 mAell A 1170 cd/m (6.0V)2 “FERNom olw] CIE x = 0.648, v = 0.339% JeERISIT).

2 Ad 2: RH-138 S 2EZ A8 W 413 A%

ITO glass®] w33 WA o] 3mm X 3mm Z7]7} ¥ %= patterningdt & AASFTH. 7|HS 2F Anjo) A2 =
base pressure’} 1 X 10° torr7F HEE 3 & IT0 9ol #7]1&=& CuPC(650A), NPD(400A), RH-13 +
(Ir(btp)2(acac)(5%)(200A), Alq3(350A), LiF(5A), AI(1000A)9] <A = Adusldtt.

0.9 mASIA 1185 cd/m (5.5V)2 LFERAQ.o™ olw CIE x = 0.650, y = 0.340% LFERNIT}.

2 A4 3: RH-498 T 2EZ A3 W 41z} A%

ITO glass®] 34 WA o] 3mm X 3mm 7]7F %= patterningdt & AR, 73S A Avjo] #Z23s &
base pressure’} 1 X 10° torr7F HFEF 3 T IT0 ¢ F7]1&=& CuPC (650A), NPD(400A), RH-49 +
(Ir(btp)2(acac) (5%)(200A), Alq3(350A), LiF(5A), AI(1000A)9] =A== A5t T}.

0.9 mAell A 1250 cd/m (5.3V)2 LFERNQon olw] CIE x = 0.649, v = 0.3362 JeERISIT).

2 A4 4: RH-58E8 T AEZ A8 W 412} A%
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

==
=)

.
s 3

NPD(400A),

ITO glass® &34 WA o] 3mm X 3mm =7]7} ¥ %= patterningd & A|AsAT. 7|HS
base pressure’} 1 X 10° torr7F HEZ 3 & ITO 9o 7122 CuPC(650A),
(Ir(btp)2(acac) (5%)(200A), Alq3(350A), LiF(5A), AI(1000A)2] &A= A =&}3ic).

0.9 mAol A 1231 cd/m’(5.4V)2 JER)G o

A4 5: RH-58E E& AE3E Wb A A =g FA)
ITO glass® 23 WA o] 3mm X 3mm Z7]7} F%= patterningdt & AAsACE. 715

base pressure’} 1 X 10° torr7F %5 3 3 IT0 ¢l PEDOT:PSS(800A ,

O

=

spin coating :

olm CIE x = 0.651, y = 0.331& Yeluglc.

Z1g Al %

$aa ¥

S=0dl 10-2067415

3000 rpm, baking

condition : 120 C for 1lhr), RH-58 + (Ir(btp)Z(acac) (2%)(250 A, 3000 rpm, baking condition : 100 C
for 30min. )2 A¥3FY 3 b2, Alq3(350A), LiF(5A), AI(1000A)2] A= st
0.9 mAolA 762 cd/m (6.5V)F YA S ol® CIE x = 0.649, v = 0.3362 AT},
Hwe] 1: (BPE S AER o] &3k v i~z A%
ITO glass®] &34 WA o] 3mm X 3mm L7]7} ¥ %= patterningdt & A|ASAT. 7| HE AF Avjo] Fz3 &
base pressure’} 1 X 10° torr7F HEF 3 5 IT0 fd F7]&= CuPC(650A), NPD(400A), CBPi +
(Ir(btp)2(acac)(5%)(200A), Alg3(350A), LiF(5A), AI(1000A)9 A= A 93F3t).
0.9 mA9lA 780 cd/m (7.5V)F YERH S o® CIE x = 0.651, y = 0.3298 AT},
Ao 1 229 84 54
21 AAlel 1~5 2 Hlae] oA ZZb A& g a2k EAS ST 7] & 1A e B Aol w
2 34 2945 Agsgid.
F1
g Axle]l 35 B4 2 B 54
22} Ak A7 = AFas | Ag9as 5 CIE CIE
(V) MmA) | (cd/m) (cd/A) (Im/W) A a & X) ()
(%)
AAd 1 6.0 0.9 1170 11.7 6.1 15.8 0.648 0.339
2Ae 2 5.5 0.9 1185 11.8 6.8 16.6 0.650 0.340
AAld 3 5.3 0.9 1250 12.5 7.4 17.1 0.649 0.336
2IA o 4 5.4 0.9 1231 12.3 7.2 16.9 0.651 0.331
2Ald 5 6.5 0.9 762 7.6 3.7 10.8 0.649 0.336
Hluld 1 7.5 0.9 780 7.8 3.3 10.4 0.659 0.329
E oA & 5 e AA", B g me dE A Qg EEe AY 54, JE, AF 2&, 18 &8
2 Y5 Fxlgso] T AFEE A S2Eo vt AA A, FAHASS sy, oy, &9 F
AE AMgSle] B o] AA Qg BEAS RIS SR ATl e fU1AARRAAE AR
T A}

- Al 2 AA] G

mx
o
]
o

SHade] 5: RI-04 A Q1 &
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[0324]
[0325]

[0326]

[0327]
[0328]

[0329]
[0330]

[0331]

[0332]
[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

SEE46] 10-2067415

1) dihydrobenzo[1,2]carbazole®] &4

dihydrobenzol1,2]carbazole 3}7] Wk§2] 5-19] 2l3)] A HE ).

Hhg2] 5-1

u]

H

H

Cij + @—NHNH:.Hm AcOHELOH Zn - e0H ]
-

TAHSZE, 2-round flaskoﬂ a-teralone(25g, 0.17 mol), phenylhydrazinuim chloride(24.7g, 0.17 mol)<}
acetic acidZ ethanolol] ¥ i 1A B¢t reflux3tt}l. 255 Aoz YA t}s, filteringdlil solventE
evaporating@th. o17]9l zinc chloride(58g, 0.42 mol)9} acetic acid® @i, 30% %<t refluxdttl. &2
Aoz ¥ s solventZE evaporating, MC/PEE precipitationd}le] dihydrobenzol1,2]carbazole(30g,
yield: 80%)& LAt

2) benzol[1,2]carbazoled] ¥4
benzo[1,2]carbazoled &}7] Hk&-2] 5-20] <]&] 3 H ).
H

h-g2 5-2

= DD benzens

TAA SR, 2-round flaskel] 1)olA 4= dihydrobenzoll,2]carbazole(20g, 0.09 mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(24.6g, 0.11 mol)®} benzenes @i A-2o|A 3A17F %<¢F stirring 3FCh. Ethyl acetate
= extraction, solvent= evaporating, silica gel column . & purificationd}ed
benzo[1,2]carbazole(17.6g, yield: 90%)Z L iv}.

3) 9-2'-pyridylbenzo[1,2]carbazole?] &4
9-2'-pyridylbenzo[1,2]carbazole 3}7] "h-&-2] 5-39] &ste] A Hr).

W2 5-3

|
e >
" Y P:(dbas, Pt Bu); I ill
- H M a0 Bu, toluene = i 0
o

TFAF o R 2-round flaskol] 2)olA A E benzol[l,2]carbazole(5g, 0.02 mol), 2-bromopyridine(4g, 0.025
mol), Pd,(dba)s;(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069 mol%), NaOBu(3.3g, 0.03mol)2} toluenes ¥ il
130 ColA 6A17F &<t refluxdttl. 55 42907 coolingdt U3, methylene chloride® extraction,
solventE evaporating, silica gel column® = purificationd}®] 9-2'-pyridylbenzoll,2]carbazole(6g,
vield: 90%)& LAt

4) 9-2'-pyridyl-3,6-dibromobenzol[1,2]carbazole®] ¥4

9-2'-pyridyl-3,6-dibromobenzo[1,2]carbazole2 3}7] WF22] 5-40] 2]s}e] AT},
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[0341]

[0342]
[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]
[0350]
[0351]

[0352]

[0353]
[0354]

[0355]

[0356]

SEE46] 10-2067415

H. =
(]
WBS ¢ D WF -
e

TFAF o=, 2-round flaskel] 3)olA A 9-2'-pyridylbenzol1,2]carbazole(6g, 0.02 mol)¥} DNFE Y2 tf
£ ice bathollA] NBS(7.6g, 0.042 mol)E 3] wWolrg]al 3A1ZF %<t stirring3ttlt. ZF4E quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column®® purificationd}e] 9-2'-
pyridyl-3,6-dibromobenzol1,2]carbazole(7.4g, yield: 80%)< LUt}.

5) 3,6-di-2'-quinoline-9-2'-pyridylbenzol[1,2]carbazole[RI-04]2] ¥4

RI-04% FEA|HE ZHA 2133 EZ9l 3,6-di-2'-quinoline-9-2'-pyridylbenzo[1,2]carbazoled 3&}7] ¥k2] 5-5
5

of ¢Jste] Fddrt.
922 55
i =
Nel o
‘ @ij’ BIOHE  PdFFhy,. KO
2 + -
| @ THF i H-0
o

Br

TAA o R, 2-round flaskol 4)olA A% 9-2'-pyridyl-3,6-dibromobenzol1,2]carbazole(2g, 4.4 mmol), 2-
quinolineboronic acid(1.7g, 9.8 mmol), Pd(PPh;),& THF/H,0(20 mL/20 mL)oll ¥ 8A|FF &b refluxdht}.
TLCZ ®WHg 39l & 255 AJ2o=% YA )L, methylene chloride® extraction, solventE evaporating,
silica gel column® = purificationd}t®] 3,6-di-2'-quinoline-9-2'-pyridylbenzol[1l,2]carbazole(1.7g,
yield: 70%) = |Ac}.

G4l 6: RI-13 A4 Q1% Blo] §hAl

ot

1) 9-3'-pyridylbenzol1,2]carbazole®] 4
9-3'-pyridylbenzo[1,2]carbazole= 3}7] HH-&2] 6-1] <s}o] A €T},

ule Al -1

o T

i) - ¢
. e Pucbals. Pt-Bu I ‘
| G MaCOBu, toluene =

=

TAAo R, 2-round flaskel]l A7) Ao 59 whe2] 5-20 9]3te] A% benzoll,2]carbazole(bg, 0.02
mol), 3-bromopyridine(4g, 0.025 mol), Pds;(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069 mol%),

NaOBu(3.3g, 0.03 mol)%} toluenes ¥l 130TCeolA 6A1FF <t refluxdttl. %58 4292 coolingdt o},
methylene chloride® extraction, solventZ evaporating, silica gel column®® purificationd}e] 9-3'-
pyridylbenzol1,2]carbazole(6g, yield: 90%)2 AAT}.

2) 9-3'-pyridyl-3,6-dibromobenzol1,2]carbazole?] &4

9-3'-pyridyl-3,6-dibromobenzo[1,2]carbazole 3}7] Wk-&-2l 6-20| ¢J&to] FHAJH T},
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[0357]

[0358]
[0359]

[0360]

[0361]

[0362]

[0363]
[0364]

[0365]
[0366]
[0367]

[0368]

[0369]
[0370]

SEE46] 10-2067415

= |N MBS/ DhF = | G
o O Br = B

TAA SR, 2-round flaskel]l 1)eA &% 9-3'-pyridylbenzo[l,2]carbazole(6g, 0.02 mol)¥} DNFE Y&
2, ice batholA NBS(7.6g, 0.042 mol)E 3] "Wojrug|ar 3A1ZF F¢F stirring@dth. THS2 quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column®® purificationd}e] 9-3'-
pyridyl-3,6-dibromobenzol[1,2]carbazole(7.4g, yield: 80%) < LT},

3) 3,6-di-2'-quinoline-9-3'-pyridylbenzo[1,2]carbazole[RI-13]¢] &4

RI-130.2 FA|HEE AHM o34 &4l 3,6-di-2'-quinoline-9-3'-pyridylbenzo[1,2]carbazoled 3}7] Hk$-2]

6-39 <2Jslo] FAdHTE,

982 6-3

N|
o
I} H . ~B(OHE P d(PPhz)y, K-CO
+ ————————
l = THF /H~0
-

Br Br

TAA SR, 2-round flaskol] 2)ollA A% 3,6-dibromo-9-3'-pyridylbenzo[1l,2]carbazole(2g, 4.4 mmol),
quinolineboronic acid(1.7g, 9.8 mmol), Pd(PPh;),Z THF/H,0(20 mL/20 mL)o] Wil 8A|7F F<t refluxﬁh:}.
TLCR ¥WHE 3ol & 2:=2 Aoz Y9l the, methylene chloride® extraction, solventZ evaporating,

silica gel columm®® purificationd}®d 3,6-di-2'-quinoline-9-3'-pyridylbenzo[1l,2]carbazole(1.7g,
yield: 70%)& AU},

Sl 7: RI-49 44 Q1% A F4

R

1) 9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazole®] A
9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole &}7] ¥+-3-2] 7-19] ¢|ale] Al AT},

WS- 7-1

==
P
% Pd-idba)s P-Bul;
THalBu,toluene

TAA o R 2-round flaskel] 9 Add 59 WkS-2] 5-20] 9]3}e] A F benzoll,2]carbazole(bg, 0.02 mol),
2-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pd,(dba);(0.42g, 0.046 mol%), P(t-Bu)s;(0.14g, 0.069

mol%), NaOBu(3.3g, 0.03 mol)®} toluened Y 130TColA 6417 F<¢t refluxdttl. 2%E A207 cooling
3+ t}S, methylene chloride® extraction, solventZ evaporating, silica gel column® 2 purificationd}
o] 9-2'-pyridyl-5'-3"-pyridinebenzol[1,2]carbazole(6g, yield: 80%)S AlT}.
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[0371]
[0372]

[0373]

[0374]
[0375]

[0376]

[0377]

[0378]

[0379]
[0380]

[0381]
[0382]
[0383]

[0384]

[0385]
[0386]

SEE46] 10-2067415

2) 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole2] &4

%
o
e
o

6-bromo—9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazole 3}7] HF-g2] 7-20) 2|3}

Hhg2 7-2

G

L)
TAA SR, 2-round flaskel 1)l A= 9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole(6g, 0.02 mol)

I} DNFE ¥ t}S, ice bathollA] NBS(6.3g, 0.04 mol)E HH3] "Hojmala 3A7F ¥ stirringdttl. &
4% quenching, methylene Chloride® extraction, solventE evaporating, silica gel colum®=

NBS /DMF

purificationd}®] 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazole(6g, yield: 70%)= LA},

3) 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole[RI-49]¢] &4

RI-49% FA|HE ZA o134 &Aool 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzol[1,2]carbazoled 3}7] k&
2] 7-3¢ olste] g HTt.

WS- 7-3

P
[T L
i
P
|
‘ @i“;ﬁomf PAFPhsly, KOs
e M . _PeFRhal, RO
| G THF iH0
e

TAAHo R, 2-round flaskel 2)oA A% 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazole(2g,
3.7 mmol), 2-quinolineboronic acid(1.4g, 8.3 mmol), Pd(PPhs;),& THF/H,0(20 mL/20 mL)el] ¥ir 8AJZF &<t
reflux$tt). TLCE kg 39l & 255 o2 Y= th3, methylene chloride® extraction, solvent&
evaporating, silica gel colum .= purificationd}e] 6-quinolyl-9-2'-pyridyl-5'-3"-
pyridinebenzo[1,2]carbazole(1.7g, yvield: 70%)< A},

el 8: RI-58 A4 14 £do] A

mO{'

1) 9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole?] %A

9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole 3}7] WF&2l 8-10o 9olsle] FHAJH T,
Hhg2 8-1
| s
M=
H — N= =N
+ Br_Q_Q Pd-dba) s Pit- Bulk |
[ Wi Hal B, toluene
S

TAAHoRE, 2-round flaskell A7) A 59 wkg2 5-20] 93] A HE benzol3,4]carbazole(5g, 0.02
mol), 3-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pds;(dba)s(0.42g, 0.046 mol%), P(t-Bu);(0.14g,
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[0387]
[0388]

[0389]

[0390]
[0391]

[0392]

[0393]

[0394]

[0395]
[0396]

[0397]

[0398]

[0399]

SEE46] 10-2067415

0.069 mol%), NaOBu(3.3g, 0.03 mol)$} toluenes ¥il 130TColA 6A17F E<¢F refluxdth. 55 A2o0=
coolingd U, methylene chloride® extraction, solventZ evaporating, silica gel columnii
purificationd}e] 9-3'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole(6g, yield: 80%)< AAT}.

2) 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole®] &4
6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazoled &}7] Wh32] 8-2¢ ¢]slo] gAlH),

9g2] 8-2

s =
M ‘ MBS DhF
- —_—

TFAFoR2, 2-round flaskel 1)olA FAdE 9-3'-pyridyl-5'-2"-pyridinebenzol1,2]carbazole (6g, 0.02 mo
D)3} DIFE Y& thd, ice batholA] NBS(6.3g, 0.04 mol)E 3| "ojrmelal 3A2F ¢t stirringdch. 5
92 quenching, methylene Chloride® extraction, solvent& evaporating, silica gel column®.2
purificationd}e] 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol1,2]carbazole(6g, yield: 70%)<= LUT}.

3) 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole[RI-58]2] A

RI-58% FAE+= AA <13 B4l 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole& &}7] w3
2] 8-30l 95t A HT).

Wh8-4] 8-3

—_
‘ Mo BOHE  papphy, KaCo,
P + LR R et S
| ‘ o THF fHz0
=

TAA o R 2-round flaskel]l ¢ 2)olA X% 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol1,2]carbazole(2g,
3.7 mmol), 2-quinolineboronic acid(1.4g, 8.3 mmol), Pd(PPhs)4Z THF/H,0(20 mL/20 mL)ol YL 8A|ZF &9t

reflux@t}. TLCE Wb 39l & 2n2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel columno. & purificationd}e] 6-quinolyl-9-3'-pyridyl-5'-2"-
pyridinebenzol[1,2]carbazole(1.7g, yield: 70%)& <ic}.

A 6: RI-045 S 2EZ A8 g 422 A%

ITO glass® 233 WA o] 3mm X 3mm I7]7F F %= patterning?dt & ARSI, 73S AF Ao F2l &
base pressure’} 1 X 10° torr7F HEE 3 & IT0 9ol #7]1&=& CuPC(650A), NPD(400A), RI-04 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AI(1000A)2] &A= A9st3iTt.

0.9 mAell A 1180 cd/m (5.9V)2 “FERom olw] CIE x = 0.649, v = 0.338% JERISIT).
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[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]
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A Ao 7: RI-013& T2ER AFL3F vkt Az} A3

ITO glass®] &34 WA o] 3mm X 3mm =L7]7} ¥ %= patterningdt & A|ASAT. 7|HE AF Avjo] Fz3 &
+

base pressure’} 1 X 10° torr7F HEE 3 & IT0 9o #71&S CuPC(650A), NPD(400A), RI-13
(Ir(btp)2(acac)(5%)(200A), Alq3(350A), LiF(5A), AI(1000A)9] =M= A3}t

0.9 mAel A 1195 cd/m'(5.7V)2 YERNC olw CIE x = 0.650, v = 0.340% JERASIT).

b

Al 8: RI-495 S2ER AR Wb 42} A2} AA]d3

ITO glass®] &34 WA o] 3mm X 3mm =L7]7} ¥ %= patterningdt & A|ASAT. 7|HS Ay Avjo] Fz3 &
+

base pressure’} 1 X 107 torr7F HEE 3 T IT0 Yol F7]15S CuPC (650A), NPD(400A), RI-49
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AI(1000A)¢] A= Auslict.

0.9 mAel A 1260 cd/m'(5.6V)2 YERNCH olw] CIE x = 0.650, v = 0.3365 JERASIT).

A Ao 9: RI-58E T AER ALE3E v Az A%}

ITO glass® w3 WA o] 3mm X 3mm I7]7} ¥ %= patterningdt & AASFTH. 784S 21F Al #2H3s &
+

base pressure’} 1 X 10° torr7F HEE 3 & IT0 fo #71&S CuPC(650A), NPD(400A), RI-58
(Ir(btp)2(acac) (5%)(200A), Alq3(350A), LiF(5A), Al(1000A)2] A= A3t}

0.9 mAel A 1211 cd/m'(5.5V)2 YERNC olw] CIE x = 0.651, v = 0.330% JEhASIT).

AA e 10: RI-58E8 ST AER AFL3E Wkl Az} A 2L

ot

A1)

o]

ITO glass®] 233 WA o] 3mm X 3mm 7]7}F H %= patterningdt & AA3ATE. 7]FHS AF Ao Fzslk &
base pressure’} 1 X 10° torr7}F %= 3 3 IT0 $¢Jol PEDOT:PSS(800A, spin coating : 3000 rpm, baking

condition : 120 C for 1lhr), RI-58 + (Ir(btp)Z(acac) (2%)(250 A, 3000 rpm, baking condition : 100 TC
for 30 min.)® 2¥3Y 3 &, Alq3(350A), LiF(5A), AI(1000A)2] A= Autsldt),

0.9 mAel A 772 cd/m’(6.5V)2 LFERHGIem olw CIE x = 0.650, y = 0.3362 LFERAAT}.

Hluof 2: CBPE S 2~E= o] &3k Wy A A%t

ITO glass®] 33 WA o] 3mm X 3mm A 7]7}F H %= patterningdt & AASATE. 7]FHS AF Ao Fzslk &
+

base pressure’} 1 X 10° torr7b &% g £ IT0 9ol f712& CuPC(650A), NPD(400A), CBPi
(Ir(btp)2(acac)(5%)(200A), Alq3(350A), LiF(5A), AI(1000A)9] =M= A3},

0.9 mAellA] 780 cd/m’(7.5V)2 LFERHGH olw CIE x = 0.651, y = 0.329% LERJAT}.

AFe) 2. aAe] BA EA

9l A 6 ~ 10 H HlaLe] 2014 247t AltE g ARt BAS AT 7] & 204 E 2 Addd

e 24 2%% 4.
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