
This article was downloaded by: [Akdeniz Universitesi]
On: 25 December 2014, At: 01:03
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

Phosphorus, Sulfur, and Silicon
and the Related Elements
Publication details, including instructions for authors
and subscription information:
http://www.tandfonline.com/loi/gpss20

Functionalization of Conductive
Poly(thiophenes) and
Poly(pyrroles)
Noboru Ono , Chikanori Tsukamura , Youta Nomura ,
Syunsuke Hotta , Takashi Murashima & Takuji Ogawa
a Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
b Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
c Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
d Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
e Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
f Faculty of Science , Ehime University , Matsuyama,
Ehime 790-77, Japan
Published online: 17 Mar 2008.

To cite this article: Noboru Ono , Chikanori Tsukamura , Youta Nomura , Syunsuke
Hotta , Takashi Murashima & Takuji Ogawa (1997) Functionalization of Conductive
Poly(thiophenes) and Poly(pyrroles), Phosphorus, Sulfur, and Silicon and the Related
Elements, 120:1, 419-420, DOI: 10.1080/10426509708545577

To link to this article:  http://dx.doi.org/10.1080/10426509708545577

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information
(the “Content”) contained in the publications on our platform. However, Taylor
& Francis, our agents, and our licensors make no representations or warranties
whatsoever as to the accuracy, completeness, or suitability for any purpose
of the Content. Any opinions and views expressed in this publication are the
opinions and views of the authors, and are not the views of or endorsed by
Taylor & Francis. The accuracy of the Content should not be relied upon and

http://www.tandfonline.com/loi/gpss20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10426509708545577
http://dx.doi.org/10.1080/10426509708545577


should be independently verified with primary sources of information. Taylor and
Francis shall not be liable for any losses, actions, claims, proceedings, demands,
costs, expenses, damages, and other liabilities whatsoever or howsoever caused
arising directly or indirectly in connection with, in relation to or arising out of the
use of the Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan, sub-
licensing, systematic supply, or distribution in any form to anyone is expressly
forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

A
kd

en
iz

 U
ni

ve
rs

ite
si

] 
at

 0
1:

03
 2

5 
D

ec
em

be
r 

20
14

 

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


Phosphorus. Sulfur, and Silicon, 1997, Vol. 120 &. 121, pp. 419-420
Reprints available directly from the publisher
Photocopying permitted by license only

© 1997 OPA (Overseas Publishers Association)
AmsterdamB.V. Published in The Netherlands

under license by Gordon and Breach Science Publishers
Printed in Malaysia

Functionalization of Conductive Poly(thiophenes) and Poly(pyrroles)

NOBORU ONO, CHIKANORI TSUKAMURA, YOUTA NOMURA,

SYUNSUKE HOTTA, TAKASHI MURASHIMA, TAKUJ1 OGAWA

Faculty of Science, Ehime University, Matsuyuma, Ehime 790-77, Japan

New methods for functionalization of conductive poly(thiophenes) and poly(pyrroles)

using fused aromalics or crown ethers are discussed.

POLY(THIOPHENES), POLY(PYRROLES), CONDUCTIVE POLYMERS

INTRODUCTION

Functional electrodes which are obtained by eleclrooxidative polymerization of

thiophenes or pyrroles have received much attention as sensors or display-devices. The

function of these conductive polymers can be controlled by the fine tuning of the band

structure of the polymers or by the covalent bonding of various groups which possess

recognition properties toward the chemical and physical environment. In this paper we

present two methods for the functionalization of conductive polymers, 1) the control of

band gap of polymers using fused aromatics and .2) synthesis of thiophenes and

pyrroles fused with crown ethers.

SYNTHESIS OF MONOMERS

Pyrroles fused with aromatic rings were prepared by the reaction of nitro aromatic

compounds with ethyl isocyanoacctate followed by deethoxycarbonylation. For

example, the reaction starting from l-nitro-5,6-disubstituted-acenaphlhylene gave 3,4-

disubstilutcd acenaphlho[l,2-cjpyrrole 1'. The corresponding thiophene derivatives 2

were prepared by Wiltig reaction of the bisylide with acenaphthene quinones.
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X X
X X

i) CN-CH2CO2El, DBU
ii)KOH,(CH2OH)2.A

X X

( I )

N X = -Cl, -H, -CHj, -Hex
H
I

X X

S-[CH2PPh,]2
+2Br-

n-BuLi (2)

X = H

Thiophene fused with crown ethers were prepared as shown in equation 3. And the

corresponding pyrroles were also prepared by the same procedure.

HO OH
W

CH3O-

/ — ^ \
0 OJ-TS/DMF, r-0 °yn

•o o
ii) KOH, ethylene glycol

O O

ELECTROOXIDATIVE POLYMERIZATION

The oxidation potentials of polymer 1 and 2 were measured by the CV method.

They were affected by substituents X. This is due to the coplanarity of the thiophene or

pyrrole ring and fused aromatics. The absorption wavelengh of polypyrrole 1

(X=Hex) was 482 nm and the absorption edge was 620 nm. Thus, the band gap of

polypyrrole 1 (X=Hex) was estimated to be 2.0 eV. The band gap of poly thiophene 2

was determined to be i .3 eV (determined from gap of oxidation and reduction

potentials). The properties of these polymers depend of X. And the fluorescence

wavelength of neutral polypyrrole 1 (Hex) was 563 nm. Thus, fine tuning of the band

structure of the polypyrroles 1 can be achieved by changing X. The conductivity of 1

was 0.1-4.0 Scm"1 and that of 2 was 10"3 Scnr1.
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