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Mesoionic thiazoles are starting materials for the preparation of oxygen sensitive dithiadiazafulvalenes, which can be 
reacted in situ with acceptor derivatives to  give the corresponding charge transfer complexes while their reaction with 
oxygen leads to a ten-membered macrocycle. 

The first dithiadiazafulvalene (DTDAF), the aza analogue of 
tetrathiafulvalene (TTF), was reported in 1964 by Metzger et 
aZ.1 A few alkyl substituted DTDAF derivatives were recently 
detected electrochemically but these derivatives are air 
sensitive and oxidation occurred during isolation.2J The 
coupling of a selone with P(OMe)3 enabled Tormos et aZ. to 
prepare the first uncondensed crystalline DTDAF bearing two 
withdrawing ester groups directly linked to the DTDAF core.4 

In this paper we report a new synthesis of air sensitive 
DTDAF 5 allowing in situ generation of a charge transfer 
complex 7 be tween DTDAF and tetracyanoquinodimethane 
(TCNQ). We also show that DTDAF is oxidised by oxygen to 
a stable ten-membered macrocyclic ring 6. 

As we have previously reported, mesoionic dithioles 1 are 
valuable starting materials for the preparation of TTF 
derivatives,S we have carried out by analogy the conversion of 
mesoionic thiazoles 26 into DTDAF derivatives 5 (Scheme 1). 

According to Scheme 1 the DTADF derivatives 5 are 

obtained by the addition of NEt3 to a MeCN solution of 4 
under argon at room temperature. Under these conditions 5 is 
stable and can be characterized by 1H NMR and cyclic 
voltammetry. However 5 is very air sensitive. For instance, we 
observe in the mass spectra of 5 (R1 = p-C1C6H4, R2 = Me, Ar 
= Ph; M calc. = 634.01993, M’+ found = 634.0160) the 
presence of the oxidation product 6 (1/2 M calc. = 333.0049, 
Ma+ found = 333.006). The voltammogram of 5 (R1 = 
p-C1C6H4, R2 = Me, Ar = p-N02C6H4) is given as an example 
(Fig. 1). 

It appears that DTDAF derivatives are very good donors 
showing two ‘quasi-reversible’ peaks of equal intensity. The 
first and second oxidation potentials are similar to the 
corresponding values reported for other DTDAF deriva- 
tives.2.4 It is worth noting that during the second scan the first 
oxidation peak is shifted from -0.03 to -0.04 V vs. saturated 
calomel electrode. Moreover the voltammogram remains 
unchanged during further scans. This interesting feature has 
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Scheme 1 Synthesis of DTDAF derivatives 5 and their oxidation 
products 6 or their charge transfer complexes 7. Reagents and 
conditions: i, boiling C6H6, 2 h, 80% yield; ii, R2X CH2C12, room 
temp. 10 h, then 5 equiv. piperidine and 2 equiv. NaBH4, 10 min, 
room temp., 60% yield; iii; CH2C12, HBF4-diethyl ether, 0"C, 2 h, 
80% yield; iv, MeCN under argon, then NEt3, room temp., 30 min 
65% yield; v, heating 5 for 5 min in EtOH-C6H6, 60% yield of 6; vi, 
during the preparation of 5 5 equiv. TCNQ is added, 70% yield of 7 

already been observed with TTF analogues and it was 
demonstrated that the neutral TTF adopted a trans configura- 
tion in the solid state while for a corresponding radical cation 
salt the TTF*+ adopted a cis configuration.7 We therefore 
suggest that the shift between the first and second scan for the 
first oxidation peak is the result of a trans --+ cis isomerisation 
of DTDAF 5 at the DTDAF*+ stage. 

The DTDAF derivatives 5 are easily oxidized and converted 
into the macrocycle 6 by a simple recrystallization in EtOH in 
the presence of air. The structure of such a ten-membered 
macrocycle including a sulfur-sulfur linkage is established by 
IR and 1H NMR spectroscopy as well as by an X-ray 
diffraction study (Fig. 2).? 

It is worth noting that a similar ten-membered macrocycle 
was very recently obtained by oxidation of a bisthiazolium salt 
but only by using superoxide.8 

The synthetic strategy used to prepare 5 allows the addition 
of an acceptor derivative in the medium during the synthesis. 
It is then possible to isolate a stable charge transfer complex. 
When TCNQ is added during the preparation of 5 (R1 = 
p-ClPh, R* = Me, Ar = Ph), 7 is obtained as a dark powder 
(m.p. 230 "C) characterized in FTIR (KBr diffuse reflectance 
spectra) by a very broad band (4400-1600 cm-1) and another 
broad band at 1372 cm-1. On the other hand the YCN of TCNQ 
shifted from 2227 to 2194 cm-1 suggesting a partial charge 
transfer from DTDAF to TCNQ9 consistent with these results 
a single crystal conductivity of 6 x 10-4 52-1 cm-1 was 
observed for 7. The crystal structures and physical characteris- 

Crystal data for C34H3002N2S4: M ,  = 626.89, monoclinic, n l / c ,  a = 
24.211(6), b = 14.464(10), c = 10.623(3) A, fi =112.72(1)", V = 
6338.3 A3, 2 = 8, D, = 1.314 g cm-3, p = 3.19 cm-1, h(Mo-Kor) = 
0.71073 A. The refinement by full-matrix least-squares analysis gave 
final R = 0.039 and R, = 0.043 using 4550 reflections with I B 240. 
Atomic coordinates, bond lengths and angles, and thermal paramet- 
ers have been deposited at the Cambridge Crystallographic Data 
Centre. See Notice to Authors, Issue No. 1. 
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Fig. 1 Cyclic voltammogram of 5:  NBu4PF6 0.5 mol dm-3 MeCN; 
platinum electrode 1 mm2; scanning rate: 0.1 V s- l ;  vs. saturated 
calomel electrode. AI:  E = -0.03 V; A2: E = -0.04 V; B: E = 
+0.17 V; C: E = +0.10 V; D: E = 0.13 V. 

Fig. 2 ORTEP drawing of 6 (R1 = p-MeC6H4, K2 = Me, Ar = Ph) 

tics of these TCNQ (stoichiometry 1 DTDAF: 5 TCNQ) salts 
are currently under examination.$ 

Received, 11 th December 1992; Corn. 2/06593B 

References 
1 J. Metzger, H. Larive, R. Dennilauler, R. Barelle and C. Gaurat, 

Bull. SOC. Chim. Fr., 1964, 11, 2857. 
2 F. G. Bordwell and A. V. Satish, J .  Am.  Chem. Soc., 1991, 113, 

985. 
3 V. Goulle, S.  Chirayil and R. P. Thummel, Tetrahedron Lett., 1990, 

31, 1539. 
4 G. V. Tormos, 0. J.  Neilands and M. P. Cava, J .  Org. Chem., 1992, 

57, 1008. 
5 A. Souizi and A.  Robert, Tetrahedron, 1984, 40, 1817; F. Bertho, 

D.  Talham, A. Robert, P. Batail, S.  Megtert and P. Robin, Mol. 
Cryst. Liq. Cryst., 1988, 16, 339; F. Bertho, A. Robert, P. Batail 
and P. Robin, Tetrahedron, 1990, 46, 433; M. R. Bryce, A.  J. 
Moore, D. Lorcy, A. S. Dhindsa and A. Robert, J .  Chem. SOC., 
Chem. Commun., 1990, 470; F. Bertho-Thoraval, A. Robert, A. 
Souizi, K. Boubekeur and P. Batail, J .  Chem. SOC., Chem. 
Commun., 1991, 843; M. P. Le Paillard and A. Robert, Bull. SOC. 
Chim. Fr . ,  1992, 129, 205. 

6 A. Souizi and A. Robert, Synthesis 1982, 1059. 
7 M. P. Le Paillard, These, Rennes, 1992; K. Boubekeur and P. 

Batail, personal communication. 
8 T. Itoh, K. Nagata, M. Okada, K. Yamaguchi and A. Ohsawa, 

Tetrahedron Lett., 1992, 33, 6983. 
9 J. C. Chappell, A. N. Bloch, W. A. Bryden, M. Maxfield, T. 0. 

Poehler and D.  0. Cowan, J .  Am.  Chem. SOC. ,  1981, 103,2442. 

$ We thank Dr J.  Padiou, URA 1495, Rennes I, for preliminary 
conductivity measurements. 




