
 

 

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

Preparation, Structure and Chemistry of a Novel, Disjoint Diradical, 4,4'-
Bis(1,2,3,5-Dithiadiazolyl)
Robin G. Hicksa; Craig D. Mackinnona; 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 Hicks, Robin G. , Mackinnon, Craig D. , Oakley, Richard T. , Bryan, Clinton D. , Cordes, A. Wallace
and Haddon, Robert C.(1994) 'Preparation, Structure and Chemistry of a Novel, Disjoint Diradical, 4,4'-Bis(1,2,3,5-
Dithiadiazolyl)', Phosphorus, Sulfur, and Silicon and the Related Elements, 93: 1, 439 — 440
To link to this Article: DOI: 10.1080/10426509408021893
URL: http://dx.doi.org/10.1080/10426509408021893

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/10.1080/10426509408021893
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Photphorus. sn/&ilr, a5dsifica.h 1994. VOL 93-94, pp. 43M.m 
Reprints available dinctiy fmm mC pubUsher 

0 1994 OPA (ovnseas pubhhem Arro*.liw) Amsterdam B. V. 
Published oader license by oadoo and Brrrh S c i i  h b l i  SA 

Rioted in me united slates of Americn PhMocopying permitted by l i m e  only 

PREPARATION, STRUCTURE AND CHEMISTRY OF A NOVEL, DISJOINT 
DIRADICAL, 4,4 '-BIs(l,2,3,5-DITHL4DIAZOLYL) 

ROBIN G. HICKS, CRAIG D. MACKINNON, and RICHARD T. OAKLEY 
Guelph-Waterloo Centre for Graduate Work in Chemistry, Department of Chemistry and 
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Abstract The reaction of oxamidrazone with SCl, affords 4,4'-bis(1,2,3,5- 
dithiadiazolium) dichloride, which can be reduced to the corresponding bis(1,2,3,5- 
dithiadiazolyl) diradical; the electronic structure of the diradical is discussed, and the 
solid state structure, charge transfer chemistry and transport properties of the dimer 
[%N,CCN2S& are described. 

INTRODUCTION 

Derivatives of the 1,2,3,5dithiadiazolyl neutral radical 1 have emerged as potential building 

blocks for molecular-based conductors.1v2 To this end, several bi- and trifunctional 

radicals have been investigated. In all cases to date the molecular species consist of two or 

three heterocyclic rings bridged by an inert spacer, such as in the l+phenylene-bridged 

diradical2. Herein we report on the title compound 3, in which the spacer component has 
been removed to afford a directly linked ("back-to-back") diradical. 
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RESULTS 

Our initial attempts to use an oxamidine/SC12 condensation approach to this diradical were 

unsuccessful, but we have found that oxamidrazone reacts with excess SCl, in acetonitrile to 

afford the dication 4 (as its dichloride) in 15 % yield (equation 1). The dication can be reduced 

with triphenylantimony to afford the dimer of 3 as a black solid. We have been able to purify 

3 (as its dimer) by fractional vacuum sublimation at 140"C/10-2 Torr to give lustrous blue- 

black needles of the dimer, m.pt. 27580°C (50% yield based on the crude dication 4).3 

4 

Compound 3 is a rare example of a disjoint diradical, i.e., the two unpaired electrons 

are located in non-interacting orbitals. The ESR spectrum, which consists of a simple 5-line 

pattern with aN = 5.0 G, and cyclic voltammetric measurements, which show a single 

reduction wave for the two cationic centres in 4, confirm that exchange interactions between 

the two radical centres are minimal. 

The crystal structure of the dimer of 3, space group R1/c, a = 6.7623(17) , b = 

11.5180(8), c = 8.3834(14) A, 0 = 110.20(2)", consists of slipped stacks of centrosymmetric 

dimers running parallel to x .  The dimers are packed in a herring-bone fashion in the yz plane. 

In the solid state the dimer is diamagnetic, with a residual spin density of 0.01 56. The 

material exhibits a conductivity of lo-* S cm-' along the needle axis. Oxidation of radical with 

iodine affords a charge transfer salt of composition [S2N2CCN2S2][I]. The room temperature 

conductivity of this doped material is over 500 S cm" at room temperature. 
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