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Abstract. Reaction of 2-chloro-l-phenacylpyridinium bromide la with KSCN led to 2-amino-
thiazolo[3,2-a]pyridinium salts 4a,b thus opening a novel route to fused thiazoles. In reaction with
KSCN oxazolo[3,2-a]pyridinium perchlorate 2a was converted to thiocyanate 2b. Crystal structures of
thiocyanates 2b and 4b were determined. © 1999 Elsevier Science Ltd. All rights reserved.

In many reactions with nucleophiles 2-halogen-N-phenacylpyridinium salts 1 and 2-aryloxazolo[3,2-a]-
pyridinium salts 2 yield the same products.1-3 The origin of this similarity lies in formation of the same
intermediates 3 which may undergo further cyclizations (as in the case of X = NH, NR). In a simple reaction
with NaSH both types of the salts led to the same pyridinethione 3 (X = S),3,4 see Scheme 1:

Scheme 1.

Attempts to involve the salts 1 and 2 in reactions with RS-nucleophiles (e.g., PhCH2SH) under various
conditions led only to disulfides and complex mixtures of products.5 No other reactions with sulfur-containing
nucleophiles have been reported for the salts 1 and 2.

We found that during reaction with KSCN the salts 1 and 2 behave in different ways. Pyridinium
bromide la (Hal = Cl, Ar = p-NO2Ph) readily and quantitatively gave previously unknown aminothiazole
derivative 4 (isolated as perchlorate 4a and thiocyanate 4b),6 whereas oxazolopyridinium perchlorate 2a (Ar =
p-NO22Ph) underwent simple ionic exchange to the stable thiocyanate 2b7 (see Scheme 2).
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1H NMR spectra of the oxazolopyridinium salts 2a and 2b showed no significant differences.8 The
crystal structure of 2b was determined,9 and X-ray data confirmed the presense of thiocyanate as the counter-
ion in this salt (Fig. 1). The bond lengths in the molecule 2b were the same as in the previously reported X-ray
structure of 2-(p-nitrophenyl)oxazolo[3,2-a]pyridinium bromide.10 Clear alternation of the bond lengths along
the six-membered fragment (and around the whole perimeter of the bicycle) was observed in the case of 2b.
This confirms the earlier hypothesis" about the "pyridone-like" structure of bridgehead oxazolopyridines.
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Fig. 1. Crystal structure and atoms numbering in the salt 2b.

The conversion of la to thiazolopyridine 4b occurred easily either in solution (MeOH:H2O 1:1, 80°C)
or under heterogeneous conditions (MeCN, 80cC). Initially formed light-yellow thiocyanate 4b (poorly soluble
in most common solvents) was converted to the dark-yellow perchlorate 4a by dissolving it in H2SO4 and
addition of HClO4. All signals in 1H NMR spectra of cations 4a,b12 were clearly resolved and located
exclusively in the aromatic region, thus indicating the presence of an unchanged p-nitrobenzoyl group and four
pyridine protons. However, instead of a singlet for the CH2-group, initially present in the spectrum of the salt
la, a new singlet of the NH2-group appeared at 8.2 — 8.5 ppm in the spectra of products 4. This signal
disappeared when D2O was added to the solution of 4b in DMSO, thus confirming the acidic character of
NH2-group. IR spectra clearly supported the presence of a new NH2-group and benzoyl fragment in the salts 4.

According to X-ray data,13 the counter-ion in the initally formed salt 4b was thiocyanate (Fig. 2). The
angle between the carbonyl group and the plane of thiazolopyridinium bicycle was 23°, whereas such an angle
for the p-nitrophenyl group was 42°. Slight alternation of single and double bond lengths around the pyridine
ring (analogous to that in 2b) was also observed in the molecule 4. The length of the CS bond adjacent to the
bridgehead carbon atom is slightly shorter than that of another CS bond, thus confirming bond alternation
around the whole perimeter of the heterocycle 4.

The cyclization of 1 into 4 opens a novel route to the previously unknown class of 2-aminoderivatives
of thiazolo[3,2-a]pyridinium cations. One would expect formation of mesoionic (munchnone-like) derivatives
by deprotonation of NH2-group in the salts 4 (see, e.g. review1 ). Although the salts 4 are soluble in alkali, our
attempts to obtain a crystalline mesoionic compound have so far failed.

The cyclization discovered corresponds to the novel disconnection scheme CNC + CS for the thiazole
ring. Although thiocyanate ion is the standard reagent for SCN + CC synthetic strategy, it has never been used
as the source of CS fragment in the chemistry of thiazoles.15,16 The structural design of this reaction has some
similarity with the known cyclocondensation of salts 1 with b-dicarbonyl compounds leading to indolizines17

(with the disconnection scheme CNC + CC). In both cases displacement of halogen is followed by
intramolecular cyclization, where the electrophilic component arises from an external reagent (CO group of
CH-acid or CN-fragment of SCN anion), and the CH2-group in the salt 1 serves as the nucleophilic center.
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Fig. 2. Crystal structure and atoms numbering in the salt 4b.

Supplementary Materials: the list of refined coordinates and e.s.d. for 2b and 4b; all materials are deposited
in the Cambridge Crystal Database.
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