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Abstract: Treatment of 1,4,2dithiazolium salts. unsubstituted at C-5, with triethylambw. yields mixed geometrical 
isomers of 5-(1.4~~~1-5-ylidene)-l,4~~~l~, in lo-2896 yields; X-ray analysis of the waw3.3’diphenyl 
derivative So shows the molaules to be planar and to stack along the b direction with dose pupendicular in&a-stack 
dknces of 3.56 A. 

Tetrathiafulvalenes and their selena- and tellura-analogues have been the subject of extensive studies in 

the sear&h for organic conductors and superconductors, and the field has been well reviewed.1 The recent 

preparation of bis(ethylenedioxy)telrathiafulvalenez and a superconducting derivative3 has demonstrated the 

advantages of incorporating a small electronegative atom, both electronically, and in terms of enhanced 

intermolecular interactions. To date, no examples have been reported of tetrathiafulvalenes in which a carbon 

atom in the five-membered rings has been replaced by nitrogen. We were interested in the effect such a 

structural change would have on the properties of these interesting molecules, and now report the first 

examples of diazatetrathiafulvalenes, the 5( 1,4,2dithiazol-5-ylidene)- 1,4,2-dithiazole.s 4 and 5. 

1,fDithiolium salts unsubstituted at C-2 are readily converted into tetrathiafulvalenes.4 In a similar 

fashion, although less readily, the 1,4,Zdithiazolium salts 3, prepared from the dithiazoles 15~6 or 26 by 

solvolysis with 70% HC104 in acetic anhydride, yield, on treatment with 2 mol e&v. of Et3N in acetonifrile at 

O°C, mixed geometrical isomers of the red diazateoathiafulvalenes 4 and 5 (X&28%). The (major) truns- 

1 X=SrvIe 3 

2 X = N[CH& 

4 5 

0; R = H, b: R = 4-C], c; R = 3-C& 

d; R = 4-Br. e; R = 4_OMe, r; R I 3-OMe 
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isomers 5 may be separated from the more-soluble cis-compounds 4 by recrystallisation (CHC13 or 

CHClfiexane), and obtained pure for spectroscopic characterisation? The UV spectrum (cyclohexane) of 5a 

[410 nm (Ed 4 770 drn3 mol-l cm-l). 319 (24 500). 284 (56 700) and 260 (32 800)] was remarkably similar 

to that for the tetratbiafulvalene analogue 6 [412 (6 300). 328 (22 200). 280 (27 400) and 260 (30 700)]. 

6 

X-Ray analysis* of 5a (Fig 1) confirms the truns-configuration. In sharp contrast with the close 

analogue 6.10 and some other tetratbiafulvalenes. W1 the atoms of the fulvalene ring system are all coplanar, 

with, in this case, the two phenyl rings also lying in the same plane. The largest deviation from the mean plane 

as defined by all non-hydrogen atoms is 0.017 A for C(1). Thus, substitution of CH by N causes significant 

changes in geometry,12 leading to a flattening of the five-membered ring, and also bringing about a shortening 

of the C(l)-C(1’) bond [1.353(14)A in 6; 1.332(2)A in 5a]. 

Fig. 1. Ortep drawing of the molecule. Thermal ellipsoids are drawn at 50% probability level 

Of particular interest, however, is the mode of packing. Looking down the b axis (Fig. 2), pairs of 

molecules am related by a centre of symmetry, but are not coplanar, giving rise. to intermolecular S(l)...S(2) 

distances which range from 3.713 to 3.832 A. This is apparent in the stereoscopic view along the a axis (Fig. 

3). in which it can also be seen that the molecules are stacked parallel to, and above one another in columns 

along the b direction, giving a close perpendicular intra-stack distance of 3.56 A. There is potential for 

decreasing the observed inter- and intra-stack distances, and thus increasing S...S interactions, by formation of 
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suitable salts. The cyclic VOhmmOgmn of Sa [Glassy carbon electrode versus SCE; electrolyte Bw+PF,j- 

(0.1 M) in CH2Cl2, scan rate 50 mV s-l1 showed two single electron oxidations with peak values of 0.65 and 

0.98 V respectively, which are a little larger than those for compound 6.13 The first was reversible, while the 

second only became SO at an increased scan rate of 500 mV s-1 when the corresponding half wave potentials 

were 0.72 and 1.07 V. ‘lids showed the cation radical to be relatively stable, but the dication to be susceptible 

to attack by the solvent. Attempts are underway to prepare cation radical salts, and diazatetrathiafulvalenes 

bearing different substituents at C-3. 

Fig. 2. The structure viewed along the b axis 

Fig.3. Stereoview showing the parallel stacking of the molecules as viewed along the D axis. 

perpendicular spacing between molecules = 3.56 A 
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