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Abstract—Substituted 3-formylchromones react with 2-phenyl-4-dimethylamino-1-thia-3-azabuta-1,3-diene (4) or thio-benzamide
(7) by heating their toluene solution in a sealed tube to give novel substituted 3-(5-phenyl-3H-[1,2,4]dithiazol-3-yl)chromen-4-ones

(6a—e) in high yields.
© 2007 Elsevier Ltd. All rights reserved.

Biologically active heterocycles continue to provide
stimulus for organic synthesis, leading to the develop-
ment of new strategies, reactions and reagents. It has
been observed that heterocycles containing both nitro-
gen and sulfur are important components of many bio-
logically active molecules.! Cycloadditions involving
thio-azadienes represent a straightforward and efficient
approach to N- and S-containing six-membered hetero-
cycles;? the latter are essential constituents of numerous
pharmaceutically active molecules,>* including antibac-
terials such as cephalosporins.

The chromone moiety forms the nucleus of a class of
natural products called flavanoids and is also part of
pharmacophores of various biologically active mole-
cules,’ including anticancer agents such as psorospermin
and pluramycin A.®7 Some other recent examples in-
clude hetero- and carbo-annulated chromone derivatives
which are useful antiplatelet,® antifungal® and antican-
cer agents.'® The involvement of the C2—C3 n-bond of
3-formylchromone as a 2 component in cycloadditions
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is well known.!! For instance, we have reported'? the
addition of an all carbon 1,3-dipole to 3-formylchro-
mones 1 leading, after deformylation of the initially
formed cycloadduct, to cyclopentannulated chromones
2 (Scheme 1).

Therefore, it was decided to utilize the hetero-Diels—
Alder cycloaddition of 1-thia-3-azadiene with 6,7-subsitu-
ted-3-formylchromones to synthesize chromanothiazines.
Thus, reactions were performed by reacting substituted
3-formylchromones 3 with 2-phenyl-4-dimethylamino-
1-thia-3-azabuta-1,3-diene (4) in a sealed tube for 7h
to obtain chromanothiazines 5 (Scheme 2).

However, to our surprise, the reaction afforded novel
3-(5-phenyl-3H-[1,2,4]dithiazol-3-yl)chromen-4-ones 6 in
good yields (Scheme 2, Table 1).

All the products 6a—e were characterized by spectro-
scopic ("H and >C NMR, IR and mass) and microana-
lytical data.'’ Subsequently the structure of 6a was
confirmed by X-ray crystallography (Fig. 1).!4

Mechanistically, the above transformation may involve
two plausible steps I and II (Scheme 3). The first step
involves thionation of chromone, which can occur either
by reaction with thio-azadiene or with thio-benzamide;
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Table 1. Reaction yields (%) of products 6

Entry Chromone Product % Yield* % Yield®
1 3a 6a 45 70
2 3b 6b 43 73
3 3c 6¢c 45 72
4 3d 6d 46 73
5 3e 6e 42 74

#Reaction yield with 1 M equiv of thio-azadiene 4.
®Reaction yield with 2 M equiv of thio-azadiene 4.

thio-benzamide may be generated by the hydrolysis of
thio-azadiene in the presence of a small amount of
moisture and further hydrolysis can occur due to
in situ generated water. The second step most likely
involves the reaction of 3-thioformylchromone with
another molecule of thio-benzamide followed by the
oxidative cyclization of C; oxidative cyclization of related
intermediates C to 1,2,4-dithiazoles is precedented in
the literature.!> HPLC analysis of the crude reaction
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mixture showed the presence of N,N-dimethylform-
amide and benzonitrile in the reaction mixture, thereby,
supporting the proposed mechanistic rationale. A peru-
sal of the literature revealed that the reaction of thio-
benzamide with an aldehyde generates a 6H-1,3,5-oxa-
thiazine, which on heating with excess sulfur undergoes
a retro-cycloaddition generating thio-azadienes in situ;
the later are converted to 1,2,4-dithiazoles on reaction
with sulfur.'® However, in the present case, 1,3-thio-aza-
dienes were synthesized'” and reacted with 3-formylchro-
mones, no additional sulfur was added.

Further, to substantiate the mechanistic proposals the
reactions of various substituted 3-formylchromones
3a—e were carried out with 1 or 2 equiv of thio-benz-
amide under identical conditions, leading to the isolation
of the same dithiazoles 6a—e (Scheme 4, Table 2).

Though, the full mechanistic details of the transforma-
tion are yet to be confirmed, the reaction provides an

Figure 1. ORTEP view of 6a.
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Scheme 4.
Table 2. Reaction yields (%) of products 6

Entry Chromone Product % Yield* % Yield®

1 3a 6a 50 76

2 3b 6b 53 73

3 3c 6¢ 56 72

4 3d 6d 52 73

5 3e 6e 54 74

#Reaction yield with 1 M equiv of thio-benzamide 7.
® Reaction yield with 2 M equiv of thio-benzamide 7.

easy access to novel 1,24-dithiazoles. Molecules
containing the dithiazole moiety are known to display
biological activities such as antifungal'®and antibacte-
rial.' Tt is pertinent to mention here that a perusal of
the literature revealed only a few approaches for the syn-
thesis of 1,2,4-dithiazoles.'>!%-2° The failure of the cyclo-
addition of the thio-azadiene to the C2—-C3 n-bond of 3-
formylchromone requires further investigation.
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Supplementary data

General experimental procedures, '"H and '*C NMR
spectra of compounds 6a-e and X-ray crystallography
data of compound 6a are provided. Supplementary data
associated with this article can be found, in the online
version, at doi:10.1016/j.tetlet.2007.11.081.
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