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ABSTRACT

A study of synthesis and properties of Blue Organic
Electroluminescent Materials which use

the anthrapyrazole compound

Jung, Chan Duck
Advisor : Prof. Yoo, Ji Kang

Department of advanced components and materials
& Engineering

Graduate school of chosun university

OLED(Organic Light Emitting Diode) has been very attractive due to the
potential applications in flat panel displays. Also, OLED 1is being researched
worldwide on account of their’'s low voltage drive, self-lighting, wide viewing
angle and fast replying speed. Recently, electro-luminescent materials and
devices are being developed for commercialization of OLED.

In this study, new blue emitting materials were designed and synthesized
with anthrapyrazole compounds. They were characterized with '"H-NMR and
FT-IR spectroscopy. Their thermal properties were analyzed with DSC and
TGA. They were copolymerized with Styrene and MMA. It was found that all
polymers have similar degradation temperature. However, the glass transition
temperature of styrene copolymers showed clearly higher than those of methyl
methacrylate copolymers. UV-vis and Spectroflurophotometer were used to
investigate the optical characteristics. In the result, anthrapyrazole copolymers
absorbed UV visible light ranging from 360 to 410 nm in THF. They showed
the fluorescence in blue region ranging from 435 to 477 nm in THF and from
471 to 477 nm in film state.
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kA 2 AT A EE ZEo] BE ZloE JdHE JQEGIIGE
(Anthrapyrazole)9] 2}¢HE29] GEAE A6} a2, @A 9} terephthaloyl chloride
9] =537 MMA(methyl metacrylate) 2 Styrened o] &5 ¢2 E3dle] 1EAE
FAastAct. w3 w@9A 9 FEA 4 & gQlsr] #ske]
FT-IR(Fourier Transform Infrared Spectroscopy)® FT-NMR(Fourier Transform
Nuclear Magnetic Resonance Spectrometry) AF&3+$ 31, FstEA S A5t ¢

o] UV-visible®} Spectrofluorophotometers AF-& 813t
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Table 2. OLED®] A}

1963

anthrance G232 HE A& &7l

Pope
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Small Molecule  OLED(Organic
Emitting Device), US patent filed
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C. W. Tang

1987

Double layer OLED(Organic Light Emitting
Device), V<I0V,1000 cd/m2, 1.5InyW

C. W. Tang / Van Slyke

Emitting Device) Mass Production

Polymer OLED(Organic  Light Emitting .
1990 Device), PPV LED Cambridge Univ. Friend
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7. LCD¢ OLED®] #]u
OLED- LCD(liquid crystal display) % PDP(plasma display panel)®} H]ula}o]
oo of 2099 o] Uth o] F &S] HelMe ofte] AlRte] v dashA| vt
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1. 2-Ethyl-anthrapyrazolone—acrylate(EAPA)2] &34 Al

7}. 2-Hydroxyethyl-anthrapyrazolone(HEAP)2] A
1-Chloroanthraquinone (3.0g, 0.012mol)2- pyridine (120mé)o] =¢f xHFSICR7}
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2. DEAPA(Z-Diethyl-anthrapyrazolone acrylate)] YA 344

7}. Dihydroxyethyl-anthrapyrazolone(DHEAP)2] §A

1,5-Dichloroanthraquinone (3.0g, 0.010mol)-2- pyridine (150ml)el] ¢ xuEs}C}
7} 1,5-dichloroanthraquinone®| 73] &3]|%™ 2-hydroxyethylhydrazine(2.462 g,
0.032mo)E A A3] H7Fstr}. ojuf] HEg2%& 125TC o], 20A|1%F &<k &7 A7
#3399tk 15-dichloroanthraquinone 7} % 6A)7te] Xvbd 3k ®]
2-hydroxyethylhydrazine (2.462g, 0.032mol)& A1 A13] 7}t ¥kg F4 & b
7] ¢te] &M E AR oF 100m A& AASAT. &7t AAE 5 g7

of Holdd= & mukFsl FFFIL)el “HEE% 102 ol nwk 5 of3}e}g]

A

Sk Add A4E oakste] 70T
St o€ deixl e DHEAPw 252g ©l%

Y. DEAPA (Diethyt- anthrapyrazolone acrylate)®] 73

A&7 F doA DHEAP (1.55g, 0.0051mol)2 NMP(N-methyl-2-pyrolidone)
(30 m)el =%t DHEAPZF &38€ #8718 €45 T2 (-100)2% &7 30& &
oF f-A% % acryloyl chloride (1.38g, 0.016mol)E& A1A413] #H7}skaL 10A]7F &<t
ekt Wk F4 § wkgr] ¢ke] felE wwvrEI SRg 28 (37
vi/vo)el "ol 108 ol Wk ¥ AFeiditt AFHE S SHRTFE T
A g = 70T a1xlgol A 24A1%F &t Axste] AFA gtEs dunt o

g dolxl 3§E DEAPAE 1.23g ol%al 582 58% St
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3. Poly(ethyl anthrapyrazolone acrylate-co—styrene)
[P(EAPA-co-S)] 2 Poly(ethyl anthrapyrazolone acrylate—co
—methyl ethacrylate)|[P(EAPA-co-MMA)I€] 34

EAPA (1.40g, 0.0043mol)E NMP(N-methyl-2-pyrolidone) (20m¢)ell ¥ i 40TC=
7hdste] A&7 shel A oF 303 St wuHkel T EAPAYE &8lE wkE7]el 4
A MMA ©@#A(4.30g, 0043moDE ¥  JJAAIST  AIBN(2,
Isobutyronitrile) (0.285g)2 #7}ate] 75Tl A 6A17F %<t A-Fau]zt ¥h-¢S 3519
o Wb F4 5 wbET] ke RS HE & “qoﬁEﬁ 208 ol mRk ¥ o

stath A3E SFES ZAA BT = 70Ce nFstelA 24413 59t d&x3)
o] P(EAAP-co-MMA)E 43ith. P(EAAP-co-S)9] #A4L @#EAd ¥
(4.47g, 0.043mol) ¥ & P(EAAP-co-MMA)$} &Lt 2735 oA ¥-8-3F5 ot

N
o
D>
N
o)
=N
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4. Poly(diethyl anthrapyrazolone acrylate—co—styrene)
[P(DEAPA-co-S] % Poly(diethyl anthrapyrazolone

acrylate—co—methyl methacrylate)[P(DEAPA-co-MMA)]
9] 34

DEAPA (1.40g, 0.0032mol)E NMP(N-methyl-2-pyrolidone) (20mé)el]l ¥ 3 40°C
2 7tdsete] A7) shell A oF 307 &<t anbstelith. DEAPAVE &3d ¥hE-7
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Figure 12. FT-IR spectra of the 2-Hydroxyethyl-Anthrapyrazolone (KBr)
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Figure 13. 'H-NMR spectra of the 2-Hydroxyethyl-Anthrapyrazolone(DMSO)
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Figure 14. FT-IR spectra of the EAPA (KBr)
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Figure 15. 'H-NMR spectra of the EAPA (CDCL3)
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Figure 16. FT-IR spectra of the DHEAP(KBr)
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Figure 17. 'TH-NMR spectra of the DHEAP(DMSO)

_40_



L]'. DEAPA(Diethyl*anthrapyrazolone acrylate)g] t;g—}é

—

2 AYoA = EAPA 4% s4dstA AFadzd wheE 21898 ¢ =
DHEAP ¢#wte] -OHE ME7]2 A #st7] flste] NMP &7 oA acryloyl
chloride®}t #+-3A1# DEAPA(Diethyl-anthrapyrazolone acrylate)E <]t} #--3-7
2+ Scheme 2¢| YERASI T}

e @A FT-IR, 'H-NMR 52 ol gste] 7 7%2 #ssrtt IR =
HAEH A dEA e IR ~2FEFAAE #AE £ AW acryl 25 98] e
U= C=0 ##A(1725cm )& #ld & glth. £33 DHEAPY -OH¥ acryloyl
chloride®} HF3-3}] ester T1# 2 HAJ38l7] wlito] DEAPAS IR A EHIA =
gtolst 4 glgith. welbxl DHEAPSH DEAPAS IR ~#HE#S Hlustozx -OH
7F v 2 A SE Feletaitt. dEAe] IR 2 EW L Figure 18] e
1419;13}.

e g e Pz e ¢35 NMR tle|EE #2459 on Figure 199
Figure 20¢] ©#&x1¢] 'M-NMR# “C-NMR =2=#E#< 7z Jehjsich
aromatic ring®] e 6 759-747 oA EH3st 5922 yEelyth -CIHLCH.- 9
Zv7rel FAaE 6 480(t, 2H) ¢ § 4.56(t, 2H)olA vERstth 183l acryloyl
chloride$} HHg-8le] AFA A" HlE719 Fae 47 § 6.15(d, 1H), § 6.03(q,
IH) 2 6 587(d, 1H)elA] vebskth. Z42ke] =429 $1x]= EAPAS 719] v 3l A
vk DEAPA®] 4% WX Qste] Zhzbe] F40 diste] A&H]7F EA
ehith, ARule uldrle] FaE JFoE de FLL122E o 2A 9 A3t
golg 4 AU E=H A7k Fae] did FRuL wdrle Fag sFoR
Fol Q&AM FH 711228 o] 2X] & dA|FE Felstdrt. §H EAPSY -OH

G2 ¥ 2% EAPAS] NMR A EdoAs ghelw=] @gotrh me “C-NMR
HEHS g3 23 747 g@a d=a Z2 13 A= e 12719
=22 e o Figure 2091 NMR AHE

o

=
=

[} lo ol
)
ju st

&
ailst
o
v
o
=
32
vl

_41_



Absorbance

R

1000

4000 3000 2000

Wavenumber(cm™)

Figure 18. FT-IR spectra of the DEAPA(KBr)
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Figureure 19. 'H-NMR spectra of the DEAPA(DMSO)
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Figure 20. "C-NMR spectra of the DEAPA(DMSO)
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Figure 21. FT-IR spectra of the P(EAPA-co-S)(KBr)
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Figure 22. FT-IR spectra of the P(EAPA-co-MMA)(KBr)
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Figure 23. FT-IR spectra of the P(DEAPA-co-S)(KBr)
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Figure 24. FT-IR spectra of the P(DEAPA-co-MMA)(KBr)
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Figure 25. TGA thermograms of copolymers at the heating rate of 10C/min.
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Figure 26. DSC thermograms of copolymers (in Na)
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Figure 27. UV-vis absorption of HEAP, EAPA & copolymers in THF
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Figure 28. Photoluminescence of HEAP, EAPA & copolymers in THF
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Figure 29. UV-vis absorption of DHEPA, DEAPA & copolymers in THF
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Figure 30. Photoluminescence of DHEAP, DEAPA & copolymers in THF
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Figure 31. Photoluminescence of P(DEAPA-co-S)&P(DEAPA-co-MMA)
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