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According to current concepts the tropylium, pyridinium, pyrylium and
thiapyrylium cations (I, X = CH = CH, NH, O and S respectively) should

all possess enhanced stability because of the presence of a sextet of
delocalised x electrons occupying lov energy molecular orbitals asso-
ciated with the cationic system. Of these ions, only salts of the
thiapyrylium cation remain to be isolated. The stability of this cation
can, however, be anticipated foullowing the isolation of salts of various
alkyl and aryl substituted thiapyrylium ca.tion,l from mass spectral studies
of alkylated thiophenesz and, more recently, from the isolation of salts
of the two possible benz-derivatives (II) and (ITI).’
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We nov wish to report the isolation of several salts of the parent, un-
substituted cation (I, X = S). The synthetic route we have used 1 similar
to that employed by Dewar and Pettit for the synthesia of tropylium sal'uh and
is outlined in the following scheme,

IR. Wisinger end P. Ulrich, Helv. Chim. Acts 39, 207 (1956).

%Y. Bomus and V. Cermek, Coll. Csech. Chem. Comm. 24, 1602 (1959).
%A, Ifttringheus and K. Engelbard, Chem. Ber. 93, 1525 (1960).

%, J. 5. Dewar and R. Petuit, J. Chem. Soc. 2021 (1956).

1



12 Synthesis of the thiapyrylium cation No.23
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The produ¢t (IV) of the reaction between thiophene and diazoacetic
ester wvas converted to the isocyanate (V) in the manner indicated above.
Treatment of the isocyanate in nitromethane with bydrogen chloride fol-
lowed by addition of ether afforded cyanuric acid and thiapyrylium
chloride. 'I'hiqtpyrylium bromide was prepared in a similar manner using
hydrogen bromide. The chloride and Bromide salts are solids, insoluble
in nonpolar solvents but readily solulle in polar solvents, especially
water. Thiapyryliun iodide was obtained as a crystalline solid follow-
ing addition of sodium iodide to an agueous solution of thiapyrylium bro-
mide. The perchlorate, and chloroplatinate salts were obtained in the
same menner.

It is interesting that the chloridg bromide and iodide salis of
thiapyrylium are white, yellow and orange respectively. This same type
of charge transfer spectra is also shown with the corresponding salts of
the tropylium eation.

It is alsg interesting to note that whereas pyrylium perchlorate
apparently 1is ly decomposed in uter,s thispyrylium iodide on the
other hand is West recrystallised from hot water indicating a greater
stability of the latter cation. Of course, the thiapyrylium cation is
attacked by atﬁonger nucleophiles such as OH and CN™; the products of
these reactions are being studied further and will be reported at a later
date.

Preparation of fthiapyrylium iodide. The ester (II)6 (10 g) was heated
with hydrazine 1(35 cc of 85 g) and alcobol (60 ecc) for four hours. The
alcohol was rembved under reduced pressure and, on cooling the residue,

PP, Klages and H. Triiger, Chem. Ber. 86, 1327 (1953).

through a modified procedure of W. Steinkopf and H. Auge-
stad - Jehsen. Leibigs Ann. 428, 154 (1922).



No.23 Synthesis of the thiapyrylium cation

the hydrazide was obtained as white needles (6.0 g) m.p. 166°. (Found:
C, 46.13; H, 5.11; N, 17.70; S, 20.53. Cg H8 N,0S requires: C, 46.13;
H, 5.16; N, 17.9%; S, 20.53).

At 0 a solution of sodium nitrite (1.0 g) was added with stirring
to a solution of the hydrazide (2.0 g) in acetic acid (25 cc), water
(10 cc) and benzene (10 cc). After fifteen minutes more benzene (40 cc)
was added, the mixture then filtered and the benzene layer separated,
washed with sodium carbonate and dried over sodium sulfate. The benzene
solution was heated at reflux for 1 1/4 howrs and the solvent then care-
fully removed under reduced pressure. The residue of isocyanate V was
immediately dissolved in dry nitromethane (20 cc) and, while kept cold,
the solution was saturated with hydrogen bromide. Anhydrous ether was
added to the mixture and the yellow precipitate then collected and
dissolved in water (20 cc). The agueous solution was filtered and the
filtrate added to a saturated aqueons solution of sodium iodide. Thia-
pyrylium iodide separated as orange-red needles (0.9 g), m.p. 209° (dec.).
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(Found: C, 26.65; H, 2.13; S, 4.04; I, 56.35. 053531 requires: C, 26.80;

H, 2.25; 8, 1k.31; I, 56.63).
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