
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
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.informaworld.com/smpp/title~content=t713618290

Recent Results in the Preparation of Molecular Conductors Based on P-
Type Doped π-Radicals
Noel A. Georgea; Richard T. Oakleya; Clinton D. Bryanb; A. Wallace Cordesb; Robert C. Haddonc

a Guelph-Waterloo Centre for Graduate Work in Chemistry, Department of Chemistry and
Biochemistry, University of Guelph, Guelph, Ontario, Canada b Department of Chemistry and
Biochemistry, University of Arkansas, Fayetteville, Arkansas, USA c AT & T Bell Laboratories, Murray
Hill, New Jersey, USA

To cite this Article George, Noel A. , Oakley, Richard T. , Bryan, Clinton D. , Cordes, A. Wallace and Haddon, Robert
C.(1994) 'Recent Results in the Preparation of Molecular Conductors Based on P-Type Doped π-Radicals', Phosphorus,
Sulfur, and Silicon and the Related Elements, 93: 1, 441 — 442
To link to this Article: DOI: 10.1080/10426509408021894
URL: http://dx.doi.org/10.1080/10426509408021894

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or 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.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509408021894
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphmus, Sn@r. mdSiIkm 1994, Vd. 93-94. pp. 441-442 
Reprints available dirr*iy han h e  publisher 
photocopying pcnnined by license only 

8 1994 OPA (Ovwaeas Fubliherr Auaeirtioo) Amsladsm 8. V. 
Published usdn liiense by Gadw and B& science Fublisbers SA 

Printed in the UniDd States of America 

RECENT RESULTS IN THE PREPARATION OF MOLECULAR CONDUCTORS 
BASED ON P-TYPE DOPED T-RADICALS 

NOEL A. GEORGE AND RICHARD T. OAKLEY 
Guelph-Waterloo Centre for Graduate Work in Chemistry, Department of Chemistry and 
Biochemistry, University of Guelph, Guelph, Ontario, N1G 2W1 Canada 

CLINTON D. BRYAN AND A. WALLACE CORDS 
Department of Chemistry and Biochemistry, University of Arkansas, Fayetteville, 
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Abstract The p-type doping of neutral plyfunctional r-radicals with iodine has 
revealed interesting electronic and structural features. Alternative preparative routes 
such as electrocrystallization have allowed the isolation of compounds not normally 
obtainable via sublimation methods. 

INTRODUCTION 

We are interested in the design of molecular conductors based on neutral r-radicals. This 

approach is hampered by the fact that materials based on neutral radicals give rise to a half- 

filled energy band (Figure 1A) which, in a onedimensional arrangement, is prone to a Peierls 

distortion (Figure lB), essentially a dimerization driven by charge density waves (CDWs). 

This distortion results in a loss of conductivity.1 However, p-type doping of the radicals 

depletes the energy band away from the half-filled level and stabilizes the metallic state (Figure 

1C). Recently we have investigated the use of halogens as dopants, and have prepared several 

mixed valent salts based on the bifunctional 1,2,3,5dithiadiazolyl radicals 1, 2, 3 and 4 

(E = S). 2 

THERMAL AND ELECTROCHEMICAL DOPING 
The doped materials can be prepared by cosublimation of the neutral radical and halogen 

along carefully controlled temperature gradients. As an alternative method 

electrocrystallization is now being employed to isolate compounds that normally break down 

under the harsh thermal conditions required for sublimation. Iodine doped derivatives of the 
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FIGURE 1 (A) Half-filled energy band associated with a uniformly spaced one- 

dimensional array of radicals. (B) Band gap produced by Peierls distortion. (C) 

Stabilization of uniform stacking by p-type doping. 

The crystal structures (293K) of the doped materials consist of stacks of evenly spaced 

diradicals linked by disordered iodines. The compounds are metallic at room temperature, but 

upon cooling a CDW-driven instability causes a sharp decrease in conductivity. 
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