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Soluble Mainchain Polyoxadiazoles as Electron Transport Materials
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Toward the development of electron transport materials in polymer based Light Emission Diodes

(LEDs), we synthesized new mainchain polyoxadiazoles containing an indane ring in the backbone. Since

the indane ring is bulky and leads to a twisting of the structure, the polyoxadiazoles are well soluble in or-

ganic solvents, such as N-methylpyrrolidone, chloroform, and tetrachloroethane. The polyoxadiazoles are

thermally stable and show good electron transport properties. Therefore, the polyoxadiazoles are good can-

didates as electron transport materials in polymer LEDs.
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Fig. 1 Preparation of polyoxadiazoles.
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Table 1 Properties of homopolymers 3a-d.
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3a 353 456 0.37 436 - - 0
3b 336 443 0. 64 418 0 - +
3c 318 459 1.11 380 + + +
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a) Fluorescence maximum, upon excitation at 250nm. b) +: >5% soluble, o: partial soluble, —: insoluble.
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Fig. 2 Correlation between fluorescence wavelength A
and calculated inverse HOMO-LUMO gap 1/E
(A=5831/E-367, r=0.948; for labels see Fig. 3).
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Fig. 3 Polymers studied by fluorescence spectroscopy.
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Fig. 4 Plot of experimental vs. calculated LUMO en-
ergy for a variety of oxadiazoles and polyoxadia-
zoles (Exp=1.01 * Calc—1.39, r=0.974, experi-
mental data from ref. 16-18).
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Fig. 5 Structure of oxzdiazoles with experimentally de-
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Fig. 6 Typical example for the current-voltage and
brightness/voltage of an LED based on 3b [ITO/
PPV (50nm)/3b (50nm)/Al].
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