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Abstract : In order to express the natural color in organic light emitting diode(OLED), red,
green, and blue luminescent materials are needed. While lots of red and green emitters are searched
actively, not many useful blue emitters are found yet. It is due to the high energy gap for the blue
emission. This research is about a synthesis of the blue emitting compound with high emission
efficiency and thermal stability, which starts with carbazole and anthracene. Carbazole with bulky
substituent, terr—butyl group, is connected directly to electroluminescent and thermally stable
anthracene. The distance between the hole transporting group and the electron transporting group
are studied for the relevance to the luminescence.
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B faZeo|(PD)7l4e 24 9% o]
glolo} Fafsts £uEu AAHoR e
wggon R Ut @A 1 24 Rudo
2 AFEEE TFT-LCD7L 714 dudel 53
daEeo] %oy, AL 5ol wol AHE
Wgthol S E(LED)7H WY AEE, §7147]

W A2ZHOLED)E ZH4 7|52 712 ZHA
Red) Tt =4 (Green), A (Blue) = A 7149
FFA f715RES AHgE

St RGB 27 4ate] 4wo] 27 o)z}
U, B8] A a7te] $e 2 szel A
AR, o9 wheA Sro] 7Aadt webA
AMEPFS Az ol A7te] wat w2A
Wistoto] A MudS 7|dstr|7t A5
Az A} o] dhg BEAES e 943
S| sigtEEol %
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di(styryl)arene, anthracene, tetra(phenyl)pyrene,
spirotruxene, oligofluorene, phenylquinoline &
S Zgota ot o] F X|¥H carbazoled X
anthracene®] o3 g-g&o] wl¢ =74 Ut
do] B1E Hb Q. Anthracene? X|&H+=
EAE 0, A7 a8E wom, 94
L F3F f45te] EES AR AR
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b FAG Ax 2] AAE T B T
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o] By ut itk 2-Terrbutyl 717} x|2Hd
anthracene®]] 4-(9-carbazolyl)phenyl carbazole
W 3,6-di-tert=butyl 7|7} ZEHH carbazoleS
2|8t A =Ro| HIEQT o5 HAM
F B4 33 g EAo] Hard vb Qi
St carbazole2 EFSHE= AL S21F A9
AT I FAdo] FHEGIH

2 AtNAE 5T EAY  carbazoled}
anthracenes shte] Eztol] ZIAA Hop 94
2t EAE Hol= BE FAo 2dE Foth
7129 carbazole¥} anthracene®] 232 phenyl
71t} diphenyl 71 5 #-87] Atolo] Fof 34
o] HYAE FHorTh ARG 2HgU|et Ay
Ag #8719 A wg &4 WHIkE Hiz
H dGoAe  carbazole®} anthraceneS HEZ
A3 7)2; SFot.

2

2. 4 ¥
2.1 ’=E

Carbazole®} 2-chloro—2-methylpropanes &
WHER 2 sto], ZnCl, 9,10-dibromo antracene,
K,CO;, Cu powder, [18]Crown-6(18C6),
benzoquinone, n-butyl lithium, KI, sodium
hypophosphite mono —hydrateE AHg519.0H,
f|uj2%  Acetic acid, nitromethane, THEF,
o—dichloro—benzene(o-DCB)E A&ttt =
= A9 Sigma-Aldricholl Al FQst9 et
JIdE ARESHT

2.2 Ml
Tert-butylcarbazole¥}  anthracenes ZAg2

Scheme 194 UeZo] 2dA = o]Foj T,

2.2.1 3,6—di—tert-butyl-9H-carbazole®] &4

Friedel-Crafts o3} o,
9H-carbazolex} 2—chloro—2-methylpropane,
nitromethane, ZnClLE 8 g7]of] @11 Ak
A 6AIZE FoF WRESTY, 1 & ethylacetate®t &
2 Z2ET T {715 =2Este] MgSOs= A
o T HAEHR AFIt MeOH=Z AHZgt &
BE 3,6-di-terr—butyl-
9H-carbazoleZ  AUAtH60%).  'H-nmr(200
MHz, CDCly): s(ppm) 8.08(d, 2H), 7.87(,
1H), 7.45(d, 2H), 7.36(d, 2H), 1.45(Gs, 18H).
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KaC O 1RCA
Culpowder)
NH _ N Br
16hr 170°C ' Q

9-{10-bromoanthracen-9-yl)
-3,6-di-tert-butyl-9H-carbazole
B

Scheme 1. Synthetic routs of 9+10-Bromeanthracen-9-i}-3.6-di- fert- butyl-9H-carbazole

2.2.2 9-(10-Bromoanthracen—9-yl)-3,6—di—
tert— butyl-9H-carbazole®] ¥4

3,6—di—tert—butyl-9H-carbazole=} 9,10—di
—bromoanthracene, K,COs; Cu powder, 18C6,
o-DCBE §hE &7]°] ¥ ¥ AT &5 4
2 B4 e 1 % 16413 F9F 170°ColA
IR & Aoz At YAAES oot
CHCLZ A2 = ZHEZ dto] APEY
9-(10-bromoanthracen-9-yl)-3,6-di-
tert=butyl-9H-carbazole-= AATH10%).
'H-nmr(Q00MHz, CDCly):  6(ppm) 8.08(d,
4H), 7.77(d, 2H), 7.48(m, 4H), 7.31(m, 4H),
1.45(s, 18H).

2.3 717|124

'H-nmr& Varian 200MHz, CDCl; |7
Atgstaion & AHEHLS Varian CARY
Eclipse, solid filme& A&ttt

3. #at A nF
3,6-Di-tert-butyl-9H-carbazole(A) 3}
9-(10-bromoanthracen-9-yl)-3,6-di-tert—
butyl-9H-carbazole(B)+= Scheme 13 #2
Hoz gAstgen, Zt =9 'H-nmr
Fig. 13} 2t & A3 23 4" 247 7]
ol BHAH cabazoled] anthraceneS Egst=
SRIEEY WY MEE B A= Table 1.
T}
Thin filmeg Z43 Aife|Bz {ARE 24
o)z}t 7145k, tert-butyl7] 2 Z|8k=]

carbazole(A)9] W WHEY} 444nm= cabazole
I anthracene Atelef phenylo]uy diphenylo] &
Aste FRHEEL] W Eet GARES B
B Ao HAE carbazoled}t anthraceneo] Z
H d3%d =B A= 43lnme] WHEE
Ho] blue shift 3t Y22 Ho|a gt o] 4
= A g BAQ anthracene(),,,=440nm)
I} carbazole 7Fe] 427} phenyl ring sh}t H:
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5 287 ke ARt Wi ke e
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blue shift o= Aoz o|sdct. olgg HAIE
ol gotHETE =5t A g Az sfdo] Tt
55 Aog dE=ch I8y A SEL &
Ae sid=ojof & AAZ Ht}

[ o] ettt 4 22 5 F
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A bt 5291 anthracened 3o B¢
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Fig. 1 ‘H-nmr spectra of 3,6-di- ferr-butyl-9H-carbazole(A) and
S-(10-Brompenttracen-9-yl}-3.6-di- fer7- butyl-9H-carbazole(B)
Table 1. Photoluminescence of carbazole * N o
compounds(thin film)
compound AEE (nm)? ref A B
A. tCz 444 this work
B. tCZ°Ant 431 this work N N N N
C. tCz°PhAnt 444 18 b
C
D. tCz°PhyAnt 448 18
E. Cz’PhAntNap 449 14 .
F. ngthAntNap 440 14
E F
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