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Abstract - Bis[l,2,5]thiadiazolotetrathiafulvalene (1) was prepared by desulfuri- 

zation of the corresponding 1,3-dithiole-2-thione (2) with mphenylphosphine. It 

showed relatively high oxidation potentials due to the electron-withdrawing 

thiadiazole ring. The X-ray structural analysis revealed that there exist short 

intermolecular S---S and S---N contacts in the crystal. 

Heterocycles containing sulfur or nitrogen atoms are useful as components of organic conductors because 

heteroatoms in their rings are helpful to stabilize ions or ion-radical species, and extended nconjugation decreases 

Coulombic repulsion.l In addition, intermolecular interactions caused by heteroatom contacts can be expected to 

f o m  unique molecular assemblies.2 From this viewpoint, we have prepared novel electron donors and acceptors 

containing fused 1,2,5-thiadiazole units, and found that the thiadiazole ring plays an important role in forming 

two-dimensional networks in crystals.3 In this connection, tetrathiafulvalene ('ITF') derivatives containing fused 

1,2,5-thiadiazole rings are interesting electron donors since ITF is a strong electron donor and a pyrazine-fused 

TTF derivative affords a three-dimensional c o n d ~ c t o r . ~  We have now succeeded in preparing 

bis[l,2,5]thiadiazolotetrathiafulvalene (1) and investigated its properties. 

The TlT derivative (1) was prepared as follows. Dithiolate (2) obtained by the reaction of 3,4-dichloro-1.2.5- 

thiadiazole with sodium sulfide5 was reacted with thiophosgene to give [1,2,5]thiadiazolo-l,3-dithiole-2-thione 

(3) in 37% yield. Although the reaction of 3 with hialkylphosphite gave a complicated mixture of products, the 

reaction of 3 with mphenylphosphine (10 equiv.) in refluxing toluene afforded I in 63% yield. The structure of 

1 was determined on the basis of the spectral data along with elemental analysis.6 The oxidation potentials of 1 

t~edicated  to Prof. Edward C. Taylor on the occasion of his 70th birthday. 
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Figure 1 .  ORTEP drawing of 1 along with bond lengths (A) and angles ( O ) .  

Figure 2. Crystal structure of 1. Figure 3. Stacking mode of 1. 
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measured by cyclic voltammetry in dichlommethane7 were +1.42 (rev.) and +1.63 (irrev.) V vs. SCE. The 

higher values compared with those of (+0.52, +0.87 V vs. SCE) reflect the electron-withdrawing property 

of 1,2,5-thiadiazole. 

In order to investigate the molecular smcture of 1 as well as the possible interbetmoatom interactions, the X-ray 

structural analysis was carried out.8 The molecule has a planar geometry with the max. deviation of 0.151 h 

from the mean plane. Tbe bond lengths and angles are shown in Figure 1. The bond lengths show a pronounced 

bond alternation. Thus the S-N and C-N bonds of the thiadiazole ring are longer and shorter, respectively, than 

the corresponding bonds of 1.2,s-thiadiazoles.9 In bis[l,2,5]thiadiazolotetracyanoquinodimethane (BTDA- 

TCNQ), for example, the S-N and C-N bond lengths of the thiadiazole ring are 1.616 and 1.330 h, 

respectively.1° The crystal structures are shown in Figure 2. The most striking feature in the crystal is the 

formation of a network by heteroatom contacts. The S---N contact distance (3.176 A) and S---S ones (3.571 and 

3.599 h )  are shorter than the sum of the van der Wads distances (3.35 and 3.70 h, respectively). The molecules 

of 1 are uniformly stacked along the b axis with good overlapping as shown in Figure 3, where the shortest S--- 

N distance is 3.491 A. 

The HOMO of 1 is similar to that of ITF ,~~  but the sulfur atom of the thiadiazole bas a fairly large coefficient. 12 

This property is favorable for consmction of multi-dimensional conductors. However, the donor (1) formed no 

complexes with TCNQ, BTDA-TCNQ, and 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) probably due to 

its high oxidation potentials. The preparation of cation-radical salts by elecuochemical oxidation is now in 

progress. 

BTDA-TCNQ HOMO of 1 
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