This article was downloaded by: [University of Haifa Library]

On: 16 August 2012, At: 12:48

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and

Liquid Crystals Science

and Technology. Section A.

e Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Synthesis of Conjugated
Polymers Containing Biphenyl
Group and Their Electro-
Optical Properties

Lee Soon Park # , Yoon Soo Han # & Sang Dae Kim

® Dept. of Polymer Science, Kyungpook Nat. Univ.,
Taegu, 702-701, Korea

a

Version of record first published: 24 Sep 2006

To cite this article: Lee Soon Park, Yoon Soo Han & Sang Dae Kim (2000): Synthesis of
Conjugated Polymers Containing Biphenyl Group and Their Electro-Optical Properties,
Molecular Crystals and Liquid Crystals Science and Technology. Section A. Molecular
Crystals and Liquid Crystals, 349:1, 431-434

To link to this article: http://dx.doi.org/10.1080/10587250008024954

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024954
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 12:48 16 August 2012

sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [University of Haifa Library] at 12:48 16 August 2012

Mol. Cryst. and Lig. Cryst., 2000, Vol. 349, pp. 431-434 © 2000 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Synthesis of Conjugated Polymers Containing
Biphenyl Group and Their Electro-Optical
Properties

LEE SOON PARK, YOON SOO HAN and SANG DAE KIM
Dept. of Polymer Science, Kyungpook Nat. Univ., Taegu, 702-701, Korea

Two types of conjugated polymer, poly(MEHPV-co-BPV)s and poly (MEHPV-alt-BPV),
were synthesized by dehydrohalogenation and Honer-Emmons condensation, respectively.
Single layer type light-emitting diodes were fabricated utilizing synthesized polymers and
their electro-optical properties were examined. Emission spectrum of poly
(MEHPV-co-BPV)s had two peaks in the blue and orange region which originated from BPV
and MEHPV moiety, respectively. This may be due to the mixture of two homopolymers or
the macroblock nature of the BPV and MEHPV unit in the poly(MEHPV-co-BPV)s. How-
ever, LED made from poly(MEHPV-alt-BPV) showed a relatively sharp single peak at the
yellow-green region due to the alternating nature of the repeat units.

Keywords: light-emitting  diode;  conjugated  copolymer;  dehydrohalogenation;
Honer-Emmons condensation

INTRODUCTION

Conjugated polymers have received considerable attention due to their
importance in light-emitting diode(LED)s since Friend et al. reported
LED made from poly(p-phenylene vinylene) (PPV) {1]. The
microstructure of conjugated polymers have been recognized as an
important factor affecting the emission color, quantum efficiency, and
luminance/voltage profile of LED. In this work poly(alkoxyphenylene
vinylene-co-biphenylene vinylene) type copolymers were synthesized
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by two different methods and the electro-optical properties were
examined from the view point of copolymer microstructure.

EXPERIMENTAL

Poly(2-methoxy-5-(2-ethylhexyloxy)-1,4-phenylene vinylene) (MEH-
PPV) was synthesized according to the reported method[2]. Poly(2-
methoxy-5-(2-ethylhexyloxy)-1,4-phenylene vinylene-co-1,1 -biphenyl-
4,4’-ylene vinylene)s[poly(MEHPV-co-BPV)s] were obtained by the
dehydrohalogenation of 1,4-bis(chloromethyl)-2-methoxy-5-(2-ethyl-
hexyloxy)benzene(MEHB) and 4,4’-bis(chloromethyl)-1,1’-biphenyl
(CMBP) with different feed ratio. Chioromethyl group of MEHB was
converted to aldehydes by using 2-nitropropane/sodium ethoxide to
give 2-methoxy-5-(2-ethylhexyloxy)-4-formylbenzaidehyde(MEHFB).
4,4’-Bis(diethoxyphosphinylmethyl)-1,1’-biphenyl(EPMBP) was
prepared by the reaction of CMBP with tniethylphosphite.
Poly(MEHPV-alt-BPV) was obtained by the Honer-Emmons
condensation[3] of MEHFB and EPMBP. The synthetic scheme is
shown in FIGURE 1.

The synthesized compounds were characterized with 'H-NMR, FT-
IR and elemental analysis. The molecular weight was measured by
Waters GPC. Photoluminescence(PL) spectrum of conjugated polymer
excited at 325 nm was monitored by Optical Multichannel Analyzer
(Laser Photonics). Electroluminescence(EL) propertiy was measured by
Spectroscan PR 704(Photoresearch Inc.). The EL intensity was mea-
sured by using Minolta luminance meter LS-100 at room temperature.

RESULTS AND DISCUSSION

Synthesis and Characterization of Conjugated Polymers

Molecular weight and copolymer composition data of conjugated
copolymers obtained by two different synthetic methods are shown in
TABLE 1. The solubility of poly(MEHPV-co-BPV)s was decreased
rapidly with increasing amount of 1,1’-biphenyl-4,4’-ylene vinylene
(BPV) repeat unit in the copolymer in such common organic solvents as
THF, chloroform and xylene. Of the copolymers made by dehydrohalo-
genation of MEHB and CMBP, only poly(MEHPV-co-BPV)I in which
the feed content of more rigid CMBP was 15 mol% exhibited solubility
in THF and chloroform. Poly(MEHPV-alt-BPV) which is alternating
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SYNTHESIS OF CONJUGATED POLYMERS CONTAINING ...
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FIGURE 1. Synthesis of poly(MEHPV-co-BPV) and poly(MEHPV
-alt-BPV).

TABLE 1. Copolymer composition and MW of polymers

Conjugated Feed ratio Copolymer MW
Polymers (MEHB:CMNP)  Composition _ (g/mol)
MEH-PPV 100:0 100:0 36600
Poly(MEHPV-co-BPV)1 85:15 91:9 11300
Poly(MEHPV-co-BPV)2 70:30 74:26 *1
Poly(MEHPV-co-BPV)3 50:50 64:36 *1
Poly(MEHPV-co-BPV)4 30:70 35:65 *]
Poly(MEHPV-alt-BPV) 50:50" 50:50 7200

*1. insoluble in organic solvent, *2; ratio of MEHFB/EPMBP

copolymer made by Honer-Emmons condensation, however, exhibited
solubility in such common solvents as THF, xylene, chloroform and 1-
methyl-2-pyrrolidinone at elevated temperature.

Electro-optical Properties of Conjugated Polymers

LEDs made with MEH-PPV and poly(MEHPV-co-BPV)1 exhibited
very close emission maximum at 590 nm and 586 nm, respectively. The
EL spectrum of ITO/poly(MEHPV-co-BPV)I/Mg device and the PL
spectrum(due to lack of solubility in organic solvent) of poly(MEHPV-
co-BPV)2 sample showed only small shift(about 50 nm) compared to
that of MEH-PPV. FIGURE 2(a) shows PL(I) and EL(II) spectra of
poly(MEHPV-co-BPV)4 and poly(MEHPV-alt-BPV), respectively. PL
spectrum of poly(MEHPV-co-BPV)4 showed two emissions in the
blue[ A4,,.,=469, 495 nm] and orange[ 4 ,,=590 nm] regions which
were assigned to be originated from BPV and MEHPV moiety,
respectively. This may be due to the mixture of two homopolymer or
macroblock nature of BPV and MEHPV unit in the poly(MEHPV-co-
BPV)s. The EL emission of ITO/poly(MEHPV-ait-BPV)/Mg device

433



Downloaded by [University of Haifa Library] at 12:48 16 August 2012

434 LEE SOON PARK et al.

appeared in the yellow-green region which corresponds to CIE 1931
coordinates of x=0.412 and y=0.503 using Kelly’s map in chromaticity
diagram[4]. Compared to poly(MEHPV-co-BPV)4 synthesized by
dehydrohalogena-tion, poly(MEHPV-alt-BPV) exhibited one emission
peak which is located between blue(BPV) and orange(MEHPV) region
of poly (MEHPV-co-BPV)4. This may be due to the alternating
microstructure of poly(MEHPV-alt-BPV) made by Honer-Emmons
condensation.

FIGURE 2(b) shows the luminance-voltage profile of single layer
LEDs. MEH-PPV and poly(MEHPV-co-BPV)l showed about same
threshold voltage at 9V, but alternating copolymer poly(MEHPV-alt-
BPV) had lower threshold voltage at 4V. This result indicates that
poly(MEHPV-alt-BPV) had lower barrier to electron injection than that
of MEH-PPV or poly(MEHPV-co-BPV)1. The LEDs had a brightness
of about 20-40 cd/m’ in our measuring system.
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z M
£ g
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FIGURE 2. (a) PL(I) and EL(II) spectra of poly(MEHPV-co-BPV)4
and poly(MEHPV-alt-BPV), respectively and (b) luminance vs.
voltage profile of conjugated polymers.
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