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Abstract: X-ray crystallographic analysis reveals that 2,6-bis-diethylamino-3 4,7 8-tetrahydro-1,3,5,7-
tetraaza-fuivalene-4,8-dithione 3 is the first dithiono derivative of an indigoid system.

The outstanding properties of indigo as a dye and prototype of a cross-conjugated r-electron sys-
tem have caused numerous investigations leading among other things to the basic indigo chromo-
phore.! Dithiono derivatives of indigoid compounds are expected to absorb at longar wavelengths
than indigo but to the best of our knowledge compounds of this sort have never been synthesized
up to now. The preparation of dithionothioindigo has been reported in 1969.2 It has been shown
later, however, that the correct structure was that of a 1,2-dithiine derivative2 which is stabilized as
a consequence of the resonance energy of the thiophene rings.

In 1980 we reported on the synthesis of the dithiono derivative 1 of an imidazole isoindigo.4 The
trans-isoindigeid structure of 1 was derived from the fact that 1 could be alkylated to produce the
tetraazafulvalene derivative 2. Only recently we were in a position to obtain single crystals of 1 (or
3, for that matter. The X-ray crstallographic analysis shows that the compound has the indigoid
structure 3. The unit cell (figure 1) contains two molecules of 3 in a centrosymmetrical arrangement.
In contrast to, e. g., N,N'-dimethylindigo the central C=C bond of 5 is neither twisted or folded.

The almost identical lengths of the bonds C3-N1 (135.4 pm) and C3-N2 (135.4 pm) are indicative
of a strong resonance interaction in the guanidine moiety of the imidazole rings.The central C=C
bond (132.7 pm) is somewhat shorter than that of indigo (137.0 pm)S.

In conclusion, the structure of 3, the first dithiono derivative of an indigoid system, proves that the
formation of valence isomaers of indigoid compounds (C=0 replaced by: C=S — 1,2-dithiines,3
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C=NR — dihydropyridazines, C=CR2 — cyclohexadienes) depends on the aromaticity of the hete-
rocyclic rings (benzothiophene, indole, imidazole etc.) that are formed in the process.
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Fig. 1 Structure of 5 in the crystal (ORTEP).6 Selected bond lengths [pm] and angles [°]: C1-S1
165.3(4), C1-N2 136.1(5), C1-C2 148.7(4), C2-C2b 132.7(8), C3-N1 135.4(5), C3-N2 135.6(4), C3-
N3 132.3(5); C1-C2-C2b 129.2(4), N1-C2-C2b 126.4(4), C1-N2-C3 106.3(3), N1-C2-C1 104.3(3),
N1-C3-N2 112.9(4), C2-N1-C3 108.0 (3), N2-C1-C2 108.3(3).

References and Notes

1 a) J. Fabian, H. Hartmann, Light Absorption of Organic Colorants, Springer-Verlag, Berlin,
1980, a) p. 115; b) p. 32, 162; b) G. Miehe, P. Susse, V. Kupcik, E. Egen, M. Nieger, G. Kunz,
R. Gerke, B. Knieriem, M. Niemeyer, W. Liittke, Angew. Chem. 1991, 103, 1008; Angew.
Chem. Int. Ed. Engl. 1991, 30, 964.

2 a) H. Hartmann, S. Scheithauer, J. Prakt. Chem. 1969, 311, 827; b) L. Raffa, Gazz. Chim.
Ital. 1942, 72, 549; c) A. A. El-Katep, I. T. Hennawy, R. Shabana, F. H. Osman, Phosphorus
Sulifur 1984, 20, 329; d) A. A. El-Katep, I. T. Hennawy, R. Shabana, F. H. Osman, Z Natur-
forsch. Teil B 1984, 39, 1614,

3 W. Schroth, E. Hintzsche, M. Felicetti, R. Spitzner, J. Sieler, R. Kempe, Angew. Chem. 1994,
106, 808; Angew. Chem. Int. Ed. Engl 1994, 33, 739; W. Schroth, E. Hintzsche, H. Viola, R.
Winkler, H. Klose, R. Boese, R. Kempe, J. Sieler, Chem. Ber. 1993, 127, 401; W. Schroth, M.
Felicetti, E. Hintzsche, R. Spitzner, M. Pink, Tetrahedron Lett. 1994, 35, 1977.

4 G. Glas, R. Gompper, M. Junius, R. Mertz, H.-U. Wagner; H. Né&th, R. Staudigl, J. Prakt. Chem.
1990, 332, 949.

5 H. v. Eller, Bull. Soc. Chim. Fr. 1955 (2), 1444.

6 Crystal data for 5: C14H22NgS2, M = 338.50, monoclinic, space group P24/n, a = 1062.5(2),
b=1252.5(3), c= 1406.4(4) pm, B=111.09(2)°, V=1.7463 nm3, Z= 4, Dc = 1.287 g cm3,

M (Mo-Kg) = 2.974 cm~1, 26max = 4-46°, w-scan, crystal dimensions 0.13 x0.13 x 0.10 mm,
maximum measuring time 180 s. Enraf-Nonius CAD4 diffractometer. 2677 measured (th, +k,
+l), 2176 independent reflections, 1774 classed as observed [l > 20(1)]; refined parameters:
199, Solution of structure: SHELXS-86, refinement with SHELXTL-PLUS. R = 0.0408, Ry =
0.0406; largest residual electron density p = +0.25/-0.23 e pm-3 108. - Supplementary mate-
rial on the X-ray structure determination are available on request from the Fachinformations-
zentrum Karlsruhe, Geselischaft fiir wissenschaftlich-technische Information mbH, D-76344
Eggenstein-Leopoldshafen 2, on quoting the depository number CSD-58706, the names of
the authors and the journal c¢itation.

(Received in Germany 7 October 1994; accepted 11 October 1994)



