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Scheme 1 Molecular structures of the compounds
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1 SCIEES

1.1 X&E5iRH
N R EIEFI R BCR G EIE 4 i RF-5301 PC Shimadzu 98566150 &, %5 f Handy model
ST-86LA S REAIMAS. I-V J& L-V i Keithley 2400 Sour-Measure Unit connected with PR 650 spectrometer
Wi, BAk2=. A BAS100B/W BLAL2: TAESS, DL H L BE (DMF) B, DU T ks &R 6%
(TBAP) A ZFRrL i, SR =M RS [ Ag/Ag* WS HLHN, HIHEM (MF-2013) A TR, F22d
e (MF-1032) H5EBI R ], RAFABHE AL PR . S8 50-0T W% R H H AR Shimadzu UV-3100 %94
Hh-a] ST, DL AL R 12 o A 4.
1.2 XIidFE
PR S A (1TO) 335, AR 2L 200, P LB /KA UE; SRR A R
R 0 PR B2 75 9V (BRI 15 min) , BET S B T R B O, TEGIVE R B Ga Z Ai FHIAFR 4341
9 30% Byt EAL S B 3 min. K OXD, 5 MEH-PPV, OXD, ,5 MEH-PPV, OXD, ,5 MEH-PPV 434
PR R (1:20, 1:10, 1:5) & TEMPEE] 5 mg/mL . KA KW4A BIGEAL, L2000
r/min MFEH, FEURA PEDOT 1Y 1TO 335 b etk U (FEJE 90 nm). SRJS1E 4 x 10 7° Pa Y FLZS 2K
P LiF(1 nm)/AL(250 nm) AR, AR R G R 2 mm x2. 5 mm. #RFE5H00°F .
[ : ITO/PEDOT/0XD,: MEH-PPV/LiF/Al( JFif [t 1:20, 1:10, 1:5)
Il ;. ITO/PEDOT/0OXD,_,: MEH-PPV/LiF/Al(Jiif L 1: 20, 1:10, 1:5)
Il . ITO/PEDOT/0XD, ,: MEH-PPV/LiF/Al( ittt 1:20, 1:10, 1:5)
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Fig.1 Cyclic voltammograms of OXD, (A), OXD,_,(B), OXD,_,,(C) in 0.1 mol/L
TBAP in DMF at 50 mV/s scan rate
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~-2.89 eV Ml =5.75 ~ =6.20 eV, Ut TR B IT-AH &R

Table 1 Photophysical properties, energy levels and elemental analysis of the oxadiazole derivatives

Molecular HOMO, LUMO, E*/
Compd. T,/C Elemental analysis[ Found( Caled. ), % ] UV > A/nm E_/V "

formula P/eV E,/eV eV
OXD; >300 C,H;gN,O, N14.41(14.20), C73.25(73.08), H4.74(4.60) 318, 328 -1.95 -6.20 -2.89 3.31
OXD, , 170 CyHuN,0, N8.63(9.00), C73.45(73.28), H7.43(7.44) 307,367 -2.03 -5.8 -2.82 3.0l
OXD, 4 138 CsaHg,N,Oy N6.02(6.40), C76.88(76.84), H9.38(9.44) 307, 367 -2.07 -=5.75 -2.78 2.97
OXD;_; 246 CyH,N,Of N9.05(9.42), €72.85(72.70), H7.08(7.12) 329, 339 -2.03 -6.02 -2.82 3.20
OXD;_ 5 231 CyuHyN,Oy N7.96(8.25), C74.41(74.30), H7.95(8.20) 329, 339 -2.01 -6.05 -2.84 3.21
OXD; 4 214 Cs4H4xN,O4 N6.37(6.61), C76.75(76.55), H9.17(9.28) 329, 339 -2.03 -6.06 -2.82 3.24

2.2 OXD,, OXD,_,% OXD,_, X} LED 1£&Ea9 2200

L MEH-PPV 5K [R] B 4350 OXD,, OXD, ., OXD, ,i3iR Y8 & CE I R G 8 (LED) 1Y
FSCHEREE RS T3 2. ATLLEH, FEAHRIMHLE T, LA MEH-PPV 550U — s fir A 4 (1 R 9k &
20 R IR LR TF LA4E MEH-PPV S & 621 LED LR, 0 BH AURE — e fi A= W i 5 | A A F1F
AR T A RME R RE A O AEITRE S AL G R, Y E A A R TR LR 1 5B, A
T RS L RCR NS B K, e KA BE 2 3 6066 ed/m* (9 V) Al 11810 cd/m* (8.5 V), 54l
MEH-PPV FZ R Gas AR LG, HdR 5 BE 4 4 i 17 21 £5F0 40 A%, I BIRCR S48 1 6. 1 f5F0
7.6 % 24 0XD, , 5 MEH-PPV [\ Fif oA 1:10 BF, 2500 MR R BAR | HoR Ko iR 5] 3624 ¢d/m’
(10 V), 54l MEH-PPV HJZ2 & JCan A EL, 22 BE M IRCR A B T 12 fi5F0 2. 5 £

Table 2 Performance of single layer LEDs with blends of oxadiazoles and MEH-PPV as emissive layer

MEH-PPV MEH-PPV + OXD, MEH-PPV + OXD,_, MEH-PPV + OXD;_,
Emissive layer )
5:1° 10:1 20:1 5:1 10:1 20:1 5:1 10:1 20:1
Turn-on voltage/V 2.5 2.5 2.5 2.5 3.0 2.5 3.0 3.5 3.0 3.0
Maximum brightness/ 295 6066 480 4997 11810 2471 5243 1721 3624 1688
(ed»m™?) (8.5V) (9.0V) (7.5V) (85V) (85V) (8&5V) (9.0V) (85V) (11.0V) (8.5V)
Current efficiency/ (cd + A1) 0.14 0.89 0.11 0. 56 1.10 0.53 0.39 0.34 0. 68 0. 64

# Mass ratio of MEH-PPV to oxadiazole derivatives.
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Fig.2 Energy level diagram of Fig.3 Current efficiency-voltage curves for devices,
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Energy Levels of Novel 1,3 ,4-Oxadiazole Derivatives( OXDs) and
Device Performance Using Blends of MEH-PPV
and the OXDs as Emissive Layers

ZHANG Xiao-Bing', TANG Ben-Chen', TIAN Wen-Jing’, ZHANG Peng'*, LI Min"'"
(1. Key Laboratory for Automobile Materials, Ministry of Education, College of Materials Sciences and Engineering ,
2. Key Laboratory for Supramolecular Structure and Materials of Ministry of Education,
Jilin University, Changchun 130012, China)

Abstract The energy levels, band gaps of new oxadiazole derivatives with different lengths of alkyl chain at-
tached either lateral or terminal to the central phenylene ring were obtained based on the results of CV and
UV-Vis spectroscopy. HOMO energy levels (= 5. 75— = 6.20 eV ) of the alkoxyl-substituted derivatives are
much higher than that of the unsubstituted one, especially the one with lateral alkyoxyl groups. In contrast,
the LUMO energy levels are in the range of —2.78— —2.89 eV. The quasi-reversible redox behavior of the
compounds indicates that they could be used as an active material for a light-emitting device. The light-emit-
ting device using blends of MEH-PPV and the derivatives as emissive layers with brightness up to 11810 ¢d/m’
(8.5 V), 40 times brighter than that with MEH-PPV was fabricated. The result of the devices suggests that
oxadiazole derivatives studied can be used as the electron-transporting materials and thus to enhance the
efficiency of LEDs.

Keywords Oxadiazole derivative; Electroluminescence; Electron-transporting (Ed.: D, Z)



