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ABSTRACT : Novel non-conjugated blue light-emitting copolymers containing perylene and triazine moie-
ties as light emitting and electron transporting units, respectively in the polymer side chain were synthe-
sized. The resulting copolymers were soluble in most organic solvents such as chlorobenzene, THF, chlo-
roform and benzene. The single-layered electroluminescence (EL) device consisting of indium tin oxide
(ITO)/copolymer/aluminium (Al) exhibited a maximum external quantum efficiency (0.003%) and a good
carrier balance when the triazine content was 30%. In particular, the device emitted blue light (479 nm)
corresponding to the emission of perylene moiety. The drive voltage was observed at 5 V and the CIE coor-
dinate wasx =0.16, y = 0.17.

Keywords : blue light-emitting copolymer, eectron transporting unit, single-layered EL device, carrier balance,
drive voltage.
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Aok, eheAe] 343 AleF Fell4] N-bromosuccinimide,
potassum carbonate, tetrakis(triphenylphosphine)palladium,
triethylamine Aldrich Chem. Co.2] &3 Ak AA| 7}
A glo] AFE-3} 32, methacryloyl chloride, triethylamine,
perylene, 4-aminophenylboronic acids= Tokyokasel Co.2] &
7 Aok st A A jlel ARg-skgic) 34
S = AR THE 94, wle2 222352 0 T
Baker®] 55 Aok ARS8, T3 JIAAIR AHE-E
AIBN-2 Junss Chem. Co.2] &F AJofFS ARE3hsich
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N-[p-(perylen-3-yl)phenyllmethacrylamide
ZFAe 4. AT Ad E AN g S45 2 per-
ylene moietyS E 35l methacrylamide A 2] 34
= 3HA Hh3-o® Alsgslgict (Scheme 1). 37 T &
2] 599l THF vl perylene 4 g (16 mmol)
¥} N-bromosuccinimide 2.82 g (16 mmol)= g3l 2447+
3 AolA wREAZI BEs) whgo] FRX § vk
- E¢ES =0 A3 v wRkAZIck A= A
== AR o AFshlA AR 3 F2E
5 Sl AAA3 5 g (94%)] A= 3-bromo-
perylenes Lk 7 WA @AY WS- AL o)
Zt}. Potassum carbonate =< 10 mL (1 M)S 3-
bromoperylene 2.3 g (7 mmol)Z} 4-aminophenylboronic acid
1.2 g (7 mmol)] THF £-2§(300 mL)ll Y wHkA|ZIT),
o] &3} g-olof 30 mg2] tetrakis(triphenylphosphing)palladium
o] gf-5 THF & 5 mLE H3}A7|aL 2447+ 53+
BFA7IHA RESAIZIE vhgo] FRE v vk
e = Y AAE AAES A v
<2 AFAZ] T ZgstelA 12417F FeF AxA7]
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Scheme 1. Synthetic route of N-[p-(perylen-3-yl)phenyllmeth-
acrylamide.
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3-yl)phenylamine 1.9 g (5.7 mmol)¥} triethylamine 0.6 g (5.9
mmol)e] - wlAl 828 (500 mL)el 10 CT3lell4 A
SHAIZ] & 2447F 59F WREAIFICE RS- FE ik
g s AR T us GAFAN) 8, = 1
3 FASUHEF A N) 780 SR 22T 5 #
7] gehg FRAS D oMECE ARl HE =
A &3] N-[p-(perylene-3-yl)phenyl]methacrylamide kA
19 (& 526%)2 Ak D=FA] NMR, FT-IR 2
A 4 Azk= o237 2tk 'H NMR (500 MHz,
CDCly): 5 7.958 (d, 2H), 7.926 (d, 4H), 7.592 (m, 7H), 7.380
(m, 3H), 5.821 (s, 1H), 5.493 (s, 1H), 2.065 (s, 3H); FT-IR
(KB, Cm'l): 3426, 3156, 3048, 2950, 1882, 1783, 1611, 1583,
1537, 1442, 1388, 805, 762, 703; Cdculated C: 87.1%, H:
5.6%, N: 3.4%, O: 3.9%; Found C: 87.5%, H: 5.1%, N: 3.4%,
0O: 4.0%.

AR AdA] N-[p-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl]
methacrylamide THFAll= oA B3l vhey ]3| 3
Aehgtet e

Poly[ V-[p-(perylene-3-yl)phenyllmethacrylamide-
co- N-[p-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl]
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A 0 FEEA PPPMA-coDTPME] AMAIRE 53
B v 2ot AFd3s ke 9 A 01 g
(0.25 mmol)¥} EolxlE = ©hdA] 0045 g (011
mmol)S %314 Schlenk flaskell Y32 THF &7 8 mLE
A 7}gke) 7| A A= AIBN 0003 g (0.018 mmol)S 9] &
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2ov2 AR vlAe B Fe Falow
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717} AA" GPCE ARE-31SIAL polystyrene B4 A&
AREBEe ARkeleln) T3] 4ks) - 3 A9 oy-
dic voltammetry (EG&E modd 62)¢} UV-Visble 23] E ]
< EY|& 313t} Cydic voltammetry S 3531
€ %9l SREEE S48 /IARR NE A5 (X1 om)
< ARy, didST 7)1E S g (2%2 o)}
AgAQCIE ARgslslom AsiA gl NaCls §3lA]
7] DI waterE ARE3tgch 35812 UV-Visble 54
< THF &) 3}ol|4] JASCOV570S AR&-3le] s§s}sich

3. 2% H %

Teble 1°] PPPMA-co-DTPM 553 +&3 +3
o EAEES AAE stk 3eEAY 2
P AR DS 35 vl Agle] 5%
o} g EARF 7200 AFE HERR ST o2 gk Ax
= A AL 58S 7= PPVMA A st kA9
AR AG S9L 7= DTPM w=kA9] glo)d =3 &
o] vl3lr] wlEql Aew Az weby 7 oo
FA L T vEe 24 AAE TEEA A
LR R e g K e A iy s = i R B P B A R B
A o] w]EE& A3

Figure 1° PPPMA-co-DTPM Z%38t4¢] 'H-NMR
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Figure 2% THF &< slollA] DTPM2] 35+
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FEHAC #a PL 93+ PPPMA &5 aEAke] 7
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Table 1. Number Average Molecular Weight and Yield of
PPPMA-co-DTPM under Various Monomer Ratios

sample PPMA:DTPM number average yield
No feed ratios molecular weight (M n) (%)
1 1.0:0 8000 80
2 0.8:0.2 7200 75
3 0.7:03 7300 75
4 06:04 7100 75

A8 g FEIA) AE 5 369
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Figure 1. "H-NMR spectrum of PPPMA-co-DTPM copolymer.
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Figure 2. PL spectra of (a)PPPMA-co-DTPM and (b)PPPMA-
co-MMA in THF at various copolymer ratios.
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o} o3k FHA 549 ARE T AAE
E I PPPMA 32-2foll DTPM HFA
R4 A o] ¢l= methyl methacrylate THEFA|
%318 PPPMA-coMMA FZ8AE 4% F 2
Lo slellA] MMAS] el wE PL 54 ¥
5t At o] A¥E Figure 2(b)oll Yel It
PPPMA-co-MMA 3534l = MMA 95471 gl
AL PL A 32 473 nmE YERFAEE MMA A
7} 30% =% A5 467 =z ubg o 7 o]EE| 1 40%
oAbl A= 2 W3lr} ¢t = PPPMA-coMMA 3
FHAANA MMA DA Y] F5 e TS
PL A BFS SH}o 2 7h43)e] PPPMA-cO-DTPM 25
Al L 54 e Z3E YER il PPPMA-co-
DTPM Z538HAlol4] DTPM &A1= g E4Jo] gl
HFal EAZEe] A E FEAATE MMA THS1A)
o} FARE 2ofjo] A A3k sl A= AlEict webA
PPPMA-co-DTPM ZZ3Ao|4 DTPM H5-5F =710
w2t F5HAS PL A #0] DR o] F3= A
< #AHal Sl AR AR Soske] sER EA4)
7ke] 314 F3} wioleta AZk=v) E3k PPPMA-co-
DTPM 33404 DTPM ©h9jA|2] 4lof we} 3=
gl S A A adel o3 Al AE
o Fer} oFues 25 RA = S #AR9
HHAo] YAl AR PL A # &5 0150
e 9% e e A4
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Figure 3. EL spectra of ITO/ PPPMA-co-DTPM /Al devices
under various copolymer rtios.
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A
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Figure 4. Scheméatic energy diagram of ITO/PPPMA-co-DTPM/AI
device.
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co-DTPM FF3AE A 24k 75 A2 5V
of W% ke g wieh olsh o] PPRMA TR
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Figure 6 ITO/PPPMA-co-DTPM/AIC.E A= {-7]
g bl A DA 0] B vlEel wE S A &
geo] Mal2 Yepd RAolch 9] A £&L DTPM
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Figure 5. Current-voltage characteristics of ITO/PPPMA-co-
DTPM/AI devices under various copolymer ratios.
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Figure 6. Externa quantum efficiency of 1ITO/ PPPMA-co-
DTPM /Al devices under various copolymer ratios.
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7] 33 2A1e] Fowler-Nordheim 548 2AFsHS
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ok AT Felol HF AHnct Ee ke /Hm
= Figure 79149 71&7] ke A2 F9o AHS 1
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Figure 7. Fowler-Nordheim plots of AWPPPMA-co-DTPM /Au
devices under various copolymer retios.
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Figure 8. CIE chromaticity diagram of ITO/PPPMA-co-DTPM
(7:3)/Al devices.
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o) w3 =48 ek

(@) FFFANA EolxlA] DTPM2 HAke] 34 1l
Ads golstA & #ak olve}t AF 45 Waliske
Aste] 4 9 A 3 54 FHIE 2S¢
T AT

ke 2 B A e e s 5A7 % 7
A|(No. R01-2003-000-10493-0)2F-E] A 1wk zlo 3

olel] ZHAF= L.
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