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A7+% 3
AT-g 19 QojA], A AM ol T AE EZHL 9H-carbazole ® N-BromosuccinimideZ ©]-&3}o] 3-Bromo-—
9H-carbazoles A= AGALE L= A4 A% T2E B4 FAAUH.

AT 4

A7 30 dojAd, Ar] A1EAe  3-Bromo-9H-carbazole, bis(pinacolate)diboron, potassium acete,
Pd(dppf)Cl, 2 1,4-dioxane< ©|-&3}o] 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole< &

ek AZEAE @S AN A% 52E B G

ol
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AT 5

ATa 40 gojA, A A2wrAle] 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole, 2-
bromodibenzothiophene, K.CO;, 2 Pd(pph3)4 % DMFE o]&3le] s}7] 3}eh2o] CzDBT 3Hg&E<S dHAdsts A3

WS EPSE A4 QY 52E BE G
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A8 5ol oA, A7) A3EAIe] CzDBT, [2-(carbamoyloxymethyl)-2-methylpentyl] carbamate, DMF,

Caesium carbonate % copper iodideZ o] &&= A4GA; S Edst= A <134 T2E B2 A,

AT 7

A-a 20] 9JoJA, 3-iodo-9-phenyl-9H-carbazole, anhydrous THF, n-butyllithium, % 2-isopropoxy-
4,45 5-tetramethyl-[1,3,2]-dioxaborolane® ©]&3}>] 3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yv1)-9H-phenylcarbazoleE A= A1dALE £3etes A4 Q4 T2E 2 A,

AT% 8

A4 79 Ao A, 371 A 1A 2] 3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-
phenylcarbazole, 2-chloro-4-phenylquinazoline, Cs2C03, Pd(PPh3)4, THF % ZF4E o|&3sl= Al2dA; &
¥kt AM QY T AE &3 AU



[0001]

[0003]

[0004]

[0005]

[0006]

[0007]

ZIHSd 10-2017-0029440

AL AT A7 AL ASH vkeRe A 2 A5 "2 A7 Al TR Al 2 A5 Aol fAlskE frMte S

Z3se GrlEgTel o s,
A7) AR e 37 ALE EE A2 BN AEss Ao 54 A4 Y SAE BAR o]Foy

7] & & oF

Hogmge A Q1% AE BF 9 o2 AMgatE 71 AAE R ] B Ao, Hrh FAHoR, Bow
He 9RARES 2 AYAFo] Hold A AP TAE BA 9 o2 Tl o]FolAE FIAALH A
Aol w3 Aol

W 3 7] &

Sed ARE AR g0l v sHEstsa glom olo mal RS A4l ojtMu Fawks 4 glojof
ahe ZaAgel FoEa gl

3 F) Aelo] FAE WHEA *

F adsEA W v st Fehag e @ 4 glE(lexible)

& 8 ohjeh, Febzeh osEeol AU (Plasna Display Panel)oltt 7]

o Aol A (10Ve]3h) o] s, e A8 amsb s How,
o, A, AAe) 37hA A ek 57

of AAY FRG A taZee] 2Aw e AuEel Be pad dgel Hu Atk 74 FAATYL

> 30, 1= 2 of %

WA, = = st
o}, A7) = Ao AFFAZ=(HIL:hole injecting layer)S AT, ATFASS F2 Fg TEZAopd
(copper phthalocyanine(CuPc))S 10nm WA 30nm FAZ Z2sle] JAET. L, A7) AFFLE Ao A
F435(HTL: hole transport layer)S A3ch o]83t AF 1

phenylamino]-biphenyl (NPD)S 30nm WX 60nm A% SZsle] A FC).
-

AZ (EML: emitting material layer)S #EAJSt}. o] o] uwe} =HE(dopant) S H7I8Ith. o & S0,
AFEATES A4 wgT @ A wgs A dgFo] shhe] HAlS FAske] o] 7tA] AlZ(grayscale) S
xdsA "Ho. dE &9, AHA(green) TFTE, & 19 FFgHo=m  FAHE 4, 4'-N, N -

dicarbazolbiphenyl (CBP)E 30nm WA 60nme] FAZ 5238 E4E(dopant)Z2E ©l2lH H5ZA7F =2 9]
L9, tS, A7 HFELST Aol Ax4%S(ETL:electron transport layer) % HAFJZ(EIL: electron
injecting layer)& A&HoR PAsth. o, 7] AAFEFTS T2 tris(8-hydroxy-quinolate)aluminum
(Alg3) 2 o]Fofxtt. o, 7] AAFUS Joll = (cathode) S FAsta, wpA TR F7] &5 o R&E
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wsk, 7] A3EAS CzDBT, [2-(carbamoyloxymethyl)-2-methylpentyl] carbamate, DMF, Caesium carbonate
2 copper iodideE ©| &3l AAGAE X3St A Q1F 32E F4 FAAUYHE AT}

wak, A7) sEA()e HAA 1F $2E BEAS 3-iodo-9-phenyl-9H-carbazole, anhydrous THF, n-
butyllithium, % 2-isopropoxy—4,4,5,5-tetramethyl-[1,3,2]-dioxaborolanes ©|&3}°] 3-bis(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-phenylcarbazoleE $A3+= 1A & E3+= HM QA3 2B
=4 AU HE AlFgit.

walk, A7) AleAe 3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-phenylcarbazole, 2-chloro-
4-phenylquinazoline, Cs2003, Pd(PPh3)4, THF % Z/FFE ol&ste A2vALE E¥ste= AA 13 S2E
B4 FAAUHEES A,

45 Apold] $1]5}
FA(2) 9] o)A

wige] &
ol mhE A4 Qg 3AE 24 8 Y] AM Q1Y IAE FAS s f71wdaAbs PCPMBYIRE
tro] 22 CBPRU 2 oF-FAadst deage] SA4S 2 adrt v

& oA1H 4, 4'-N, N '~dicarbazolbiphenyl (CBP)&] 3}3}24]ojt}.
T 2+ E ool dA Aol 3-Bromo-9H-carbazole] H NR A3 EHo|t},

= 32 E oubygo] A el 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole2] H MR 2~
=S
Wl o] QA A a2l 3-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-y1 )-9H-carbazole®] C NMR 2=

= 5= B outge] o AAejel (zDBTS] H NWR 2% =g o]},
© 6o B owge] alaaldlel 384 (1)e] H MR A#E o]},
= 7S B oure] aAAldel 882 (1)e] ¢ NMR 2~ E o]t}

T 8 H o] JAA el 3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-phenylcarbazole?] B
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Boagel o oo WE ¥ 4R BE, ANFES WEE AAFAF, 4F5EF L/EE 4
FFUS, AFAAF F AolE & 32 A7) volFe 4/18TES TP Aol mFAs

olst, B wyel ofshE 71 Aste] MY HAAE A, 7] AAE B 1P oA AL P
wowge) MF L 71eAd Ael delA Se WA 2 el Asde FARelsl gloiA Wug golw,
olelg WA R ol AR HHFTHA S3he 2w FAR Aol

OH-carbazole (5 g, 0.0299 mol)ES A4 97 olgolA] DMF (35 ml)o] =elch, £HS 0= Yz+star NBS
(5.32 g, 0.0299 mol)E AH7}3it}, Wkg EFES H202 24175 kAT,

Hkgo] Fgww W8 35S DOM/water® F=3}. 7152 anhydrous MgSO4% A Zxstar LESE & &nj

dojzl aAlE ethanol2 AAAAG. Ao ARl HE =S =T uAR dojxlvh(4.25g, 58%
%= 285 FZEsHE, 1 MR (CDCI3, 600MHz) & 8.187 (s, 1H), 8.029 (t, 1H), 7.502 (t, 1H), 7.433 (t
.301 (d, lH) 7.250 (d, 1H).

~

A d 2: 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole?] &4

3-Bromo-9H-carbazole (4.24 g, 0.0172 mol), bis(pinacolato)diboron (5.24 g, 0.0206 mol), potassium
acetate (5.07 g, 0.0516 mol) 2231 Pd(dppf)Cl2 (0.42 g, 0.574 mmol)S ZAA E¢7] o}dol A 1,4-dioxane
(100 ml)oll =}, Whg EFES sEwEet /A7

vkSo] FgEH we ZIES celitebdbE o3& AL, DCM/water® FE3cF. 7)< anhydrous MgSO4=
Azxsta dEg & &ulE AAg.

Aozl 1AE A7l A column chromatography(DCM/n-hexane) 2 AA| gt} HF AAAEL Sl uA =2 A
o] TH(2.96 g, Yield 58%).

3l o]

=

= 39 MR 2 %49 C MR 2fEW o 2RE Ay 3o

o
]
¥
30
o

3l 3: CzDBrY 4

3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole (0.13 g, 0.45 mmol), 2-bromodibenzothioph
ene (0.1 g, 0.38 mmol), K2C03 (0.105 g, 0.76 mmol)Z2]3L Pd(pph3)4 (4 mg, 0.0038 mmol)& A4 #2171
ole]oll A DMFel] =olt}. wHe &2 FlFEubEol sFEA|7ITH

Hh2-o] ERHW WS E35S celitebdb® o3l al, DOM/water® FE3 & F7]52 brine® A3},
7]12< anhydrous MgSO4Z AZ3n HAE 8 & LujE A A},

Aojzl 1AS A I} A column chromatography(ethyl acetate/n-hexane)® AA|dth, HE WAEL S1QEA

AAR AHT(0.07 g, Yield 52%). &= 52] 1H NMR (CDC13, 600MHz) & 8.443 (s, 1H), 8.385 (s, 1),
8.271-8.260 (q, 1H), 8.171 (d ,1H), 8.111 (s, 1H), 7.941-7.927 (q, 1H), 7.883-7.870 (q, 1H), 7.815 (d,
), 7.777 (d, 1H), 7.542-7.480 (m, 1H), 7.475-7.433 (m, 4H), 7.283-7.261 (t, 1H)

@Al 41 31314 (1) CzDBIPMBS] 33

CzDBT(0.32 g, 0.916 mmol), PMB200(0.26 g, 1.1 mmol)Z DMF$} 35ml microwave W& nlo|d 2
& Caesium carbonate(0.298 g, 0.916 mmol), copper iodide(0.058g, 0.305 mmol)Z #H7}3sic}. wke E3ES
CEM Discover microwave®l 2A|%F&9F ¥H-g- AlZ1tH(temperature: 200, power: 90W).

o
;;
ot
l
e
:B:

Hk-go] 22 EWH Z3ES ethyl acetate/water® 333, NHACI F8No2 H71&ES MHST. 715
anhydrous MgSO4=Z A=x3lal ZEI & ful& AAS.

Aozl ZAE THF/methanol = AAATTE, AAAHSR Aozl HF A ES = TAZ FoJZIT}(0.25¢,
49% ). = 69 H NR % =79 C NR A~FEHogRE Ay 33ELS 3eld 4= 9rl. 1H NMR (CDCL3,
600MHz) & 9.170 (d, 1H), 9.121 (d, 1H), 8.502 (s, 1H), 8.398 (s , 1H), 8.294 (d, 1H), 8.200-8.160 (q,
3H), 7.984-7.919 (m, 4H), 7.895-7.855 (q, 3H), 7.681-7.663 (t, 3H), 7.571-7.474 (m, 4H), 7.433-7.407

_10_
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(t, 1H),

Ao 5: 9 3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—2-y1)-9H-phenylcarbazole®] ¥4

3-iodo-9-phenyl-9H-carbazole(10g, 27 mmol)E anhydrous THF(50mL)e] ¥i <+LE&5 -782 YIF. n-
butyllithium(1.6 M, 22 mL, 35.1 mmol)& 3] A7} H7bsh. H7P7F 2ud 78004 7 AIZF &3 ¥h&S
X838, 1 F 2-isopropoxy-4,4,5,5-tetramethyl-[1,3,2]-dioxaborolane(8.2mL, 40.5 mmol)S HH3| A7} A

!

748 Hobh Bud Ln=2 Qe ow S@law 247k ot wkeS Aad. =549} dichloromethane & 333
. 715 Roa, MNgS04E AxS. gulE 9833, methanol/THFEZ AZA 5. ek aAES oA
2 (7g, 19.0 mmol, yield : 70.4%). % 82 1H NMR A~FEH o ZRE A7) SFES Qs 4= v},

el 6: 313H4(2) PCPMBS] 34

3-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-phenylcarbazole (3 g, 8.1 mmol), 2-chloro—4-
phenylquinazoline (2 g, 8.3 mmol), Cs2C03 (2.63 g, 8.1 mmol) 221l Pd(PPh3)4 (0.5 g, 0.43 mmol)E =
g YolFa, THF (50 ml) ¢ T/ (20m1)E EolTtt. A& E917] dtolA 375 AATH 2413 &
oF WkS-S R 3P3tr), whEEo]| E3} methylene chlorideE 4 =3k, fU)ES o MgSU4E AZR AlA
T, SulE gEgo] IAE dEY. AdE zAE FH ELEUFE aHHE F8te] A 1A (2.5 g, 5.6
mmol 69.1%) & A&. = 99 1H NMR (CDCI3, 600MHz) & 9.525 (s, 1H), 8.839 (d, 1H), 8.328 (d, 1H),
8.196 (d ,1H), 8.125 (d, 1H), 7.960 (d, 2H), 7.899 (t, 1H), 7.654-7.603 (m, 7H), 7.530-7.488 (m, 3H),
7.436 (d, 2H), 7.353-7.327 (m, 1H); 13C NMR (CDC13, 150MHz) 168.251, 160.936, 152.193, 142.589,
141.529, 137.882, 137.516, 133.488, 130.330, 130.246, 129.926, 129.872, 128.942, 128.553, 127.630,
127.119, 127.088, 127.042, 126.440, 126.089, 123.922, 123.739, 121.504, 121.428, 120.856, 120.367,
109.947, 109.665
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e 23 Sxd4 AFHAAHES F3 f&t}. IT0 i%% 7|3 oddFo A 2447k

a8l 110 CollA 1085 dZFAxs9ch. A7) 110 7138 125 W, 2 X 10° Torro| A 28-%¢F A4k &

2 fF7]1E°] 1.0 WX 1.1 A/ ] , HE A= ]E(L1q)b 0.1 A/so]i‘r *07] AR Fst A #7155
& FaR Fol PEME ALEADE 10 Aok S, FAE wHES Y re A
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j
B [e}
BUHRZ Atirt. Ax® 2A= 1 ppm o8k W09 0, 2 A4V AAE S22 g yo A, zFe A~
Al A9 f2 Aoz EEssy. A"HE d28d AU JFH FES FFEY. 845 99 3 X 3
2
mm ©|t}.

B oawlo] whE PhOLEDS] T2 &b71¢F k. IT0 (180 nm) of=X; 4,4 4 -Eg A (N-(2-UZEd)-N-7d
ol :m)-Eg]ddolvl (2-INATA, 30 mm)2 AFFUZE; N N'-H=(1-ya]d)-N N'-tad-1,1"-8]#d-4,4'-t]
ofrl (NPB, 20 mm)®] A3E3 (HIL): 7] A 49 332(1) s2E B3 Egx(2-dAdyed)olel«w
(I11) [Ir(pig)sacac] 8=F%%¢] wW34= (EMLs, 30 nm): 2,2',2"-(1,3,5-Eg2)EZ ~(1-#d)-1H-Hl=o]n|t}

= (TPBi, 30 nm)¢ AA44Z (ETL): Liq (2 nm) ¢ ARAFYZ (EIL): &¢FuH(100 nm) 9 ML=
Ao 2

A7) AN 13 B A, WEEe aAE 2AZ Ao 4 il FAd 62 47t A8t
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