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Abstract: The fast 7.10-Dithiafluoroanthene has been prepared from acenaphthenone in three 

steps. via ring expansion reaction of acenaphthenone etbylenedithioacetal. It was shown to be 

good x-donor and form highly conducting cation radical salts with PFg. X-ray 

crystallographic analysis of the salt showed columnar stack structure of donors and the salt 

showed high electrical conductivity at room temperature. 

Simple arenes such as naphthalene. fluoroanthene, perylene, and pyrene give electrically conducting 

cation radical salts [A&]+.X- by anodic oxidation. 1 Replacement of the s$ carbon atoms in these arenes by 

sulfur atom brings about remarkable improvement in electrical properties of their charge transfer (CT) 

complexes and cation radical (CR) salts. For example, the CT complexes of 3.1~dithiaperylene (1) and 1,6- 

dithiapyrene (2) show very high conductivity. * Therefore, thialluorosnthene is also a good candidate as a 

new effective x-donor. Here we report on the synthesis and physical properties of the first example of 7.10- 

dithiafluoroanthene (3) as well as its highly conductive CR salt_ 

The synthetic approach to 3 is summarized in Scheme 1. Compound 3 was synthesized from 

acenaphthenone (4) as a starting material in three steps. 1.2-Ethylenedithioacenaphthylene (6) was prepared 

by the ring expansion reaction of acenaphthenone ethylenedithioacetal (5). which was easily available by 

dithioacetalization of 4.3 on treatment with tellurium tetrachloride in dichloromethane.4 The subsequent 

&hydrogenation of 6 with 2.3~dichloro-5.6-dicyano- 1,4-benzoquinone (DJJQ) gave 3 in 56% yield. 
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sdreme 1. Reagents and conditions: i) (CH.$H),, AlCl~~~*C~~, 82%; ii) TecltfcI&l~, 80%; 
iii) DDQll.4~dioxane, 56% 

The cyclic voltammogram of 3 [platinum electrode versus SCE; electrolyte tetm(n-butyi)ammoniwn 

~~h~o~t~ (0.1 M) in acetonitiie, scan rate 50 mV s-l] showed reversible Brst oxidation potential (Egn 

+0.68 V), and irreversible second oxjdation potentials (Et12 +1.42 V), The preparation of the CR salt of 3 

was carried out by ekctrocrystallization. When the solution of 3 in dichloromethane was eleetrooxidized by 

platinum electrodes in the prescncc of ~~a(~-bu~l)~monium ~x~uo~phospha~ as supping electrolyte, 

black long ncedks grew on the anode. The composition of the salt was determined to be (3)2P&j by elemental 

analysis.5 The s&t was stable for more than several weeks at room temperature. 

Fig. 1. Molecular structures of 3 (a) in neutral state and (b) in the PFe salt. 
(The hydmgen atoms itre omitted) 

The crystal structure of (3)2PFe was detcrmincd by means of X-ray diffraction at room temperature; 

C28Hl&PFe = 625.64, monoclinic, C’2ic. a = 6.953(3), b = 29.959(7), c = 12.619(3) A, j3 = 104.99(2)“, V 

= 2539(21 A3, Dcnlc = 1.636 g cm-s, 2 = 4, ~~~tio~va~able = 7.22, and R - 0,047.e The only one 3 is 

crystaRographicaRy independent and the PF6-anion is on twofold rotation axis. The donor skeleton in the salt 

is piamu and is diifercnt from the neutpal one (Fig. 1). 7 The fluorine atoms of anions are disordered. The 



molecular packing is shown in Fig. 2. The columnar stack of the donor is found along the cz axis, where a 

small degree of alternating intermolecular separation is appeared in the column. The vinylenedithio moieties 

am partially overlapped in the column with S...S contacts (dl = 3.509(2) A and 62 = 3.516(2) A), which are 

shorter than the sum of van der Waals radii (3.7 A). The similar S...S contacts (d3 = 3.528(2) 81> are 

observed between tbe coiumns. Thus S...S networks exist along not only the u but also the c direction. This 

strncture would show quasi two dimensional conductive nature parallel to the QC plane. 

a 
c/J 

dj = 3.509{2) A 
d2 = 3.516(2) A 
d3 = 3.528(2) A 

Fig. 2. Crystal structure of (3)2PF6 viewed along (a) the a axis and (b) the c axis. 
(The hydrogen atoms a~ omitted.) 

Electrical conductivity of the salt 

was measured by compnzssed pellets by a 

four probe method. (3)2PFfj showed 

relatively high electrical conductivity of Q 

= 5 S cm-* at room temperature. The 

temperature dependence of the single 

crystal conductivity of (3)2PP6 was 

measured along the needle (a direction) 

by a two probe method and exhibited 

metallic behavior down to 240 K (Fig. 

3). 

Additional chemical modifications 

of this new donor and formation of 

charge transfer complex with another 

acceptors are now in progress. 
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Rg. 3. Temperature dependence of the resistivity of (3)2PFb 
(Measured on a single crystal by a two-probe method.) 
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