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A number of [2,1-b] fused phosphono substituted-thioxopyranes,
-oxadiazines, and -thiazines were obtained from the reactions of the
corresponding α-carbonyl methylenes and α-carbonylmonohydrazones
with phosphenato-substituted 1,3dithietane 1.

Keywords: Heterocyclization; phosphono substituted-heterocycles;
polyfunctional organophosphorus compounds

INTRODUCTION

Lately the development of organophosphorus chemistry has been
characterized by a great interest in the substituted-cyclic deriva-
tives. On the whole they may be obtained by the phosphory-
lation of polyfunctional organic and organoelement substrates or
by intramolecular transformations of polyfunctional organophospho-
rus derivatives. In the course of our research for new phosphono
substituted-heterocycles with good biological and/or pharmacological
activities,1 a series of phosphono substituted-thioxopyran, -oxadiazine,
and -thiazine systems are now synthesized as described in this ar-
ticle. Our approach involves the condensation of 1,3-dithietane-2,4-
diylidene-bis(cyanomethylphosphonate) 1 with different types of H-
nucleophiles such as cyclic and acyclic α-carbonylmethylenes and
α-carbonylmonohydrazones.

RESULTS AND DISCUSSION

The procedure of the reaction of 1,3-dithietane 1 with H-nucleophiles
is closely analogous to that previously reported by Neidlein et al.2 for
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the reaction of 1 with acetonitriles. Typically, the phosphorus reagent
1 dissolved in absolute ethanol was treated with NaOC2H5 followed by
the addition of the substrate (2 molequiv.). The reaction mixture was
then poured onto iced water and acidified. The products were easily
separated by solvent extraction and purified by chromatography.

According to this procedure, treatment of 1 with 1,3-indanedione 2
(2 molequiv) at r. t. for 3 h led to the formation of 3 (74%) (Scheme 1).

SCHEME 1

Similar to 3, the phosphonate 5 (68%) was readily obtained by allow-
ing 1 to react with 4-hydroxycoumarin 4 (Scheme 2).

SCHEME 2

Conversely, the reaction of 1 with thiazolidinone 6 proceeded un-
der more drastic conditions, by heating the reaction mixture under
reflux for 5 h to give the phosphono substituted-thioxopyran 7 (48%)
(Scheme 3).

SCHEME 3
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2-Thiohydantoin 8, which is less reactive than the above three men-
tioned H-nucleophiles, reacted with 1 in ethanol under reflux temp. for
12 h yielding the phosphonate 9 in 62% yield (Scheme 4).

SCHEME 4

Finally, the phosphorus reagent 1 was applied to an acyclic substrate
10 in boiling ethanol for 5 h, whereby the thioxopyranphosphonate 11
(57%) was obtained (Scheme 5).

SCHEME 5

Next, the reactions of 1 with α-carbonylhydrazones were investi-
gated. When an ethyl alcohol solution of acenaphthenequinonemonohy-
drazone 12 and a half equivalent of 1,3-dithietane 1 was heated under
reflux for 6 h, the fused oxadiazine 13 (56%) and the known3 ketazine
(12%) were obtained according to Scheme 6.

SCHEME 6

A parallel oxadiazinylidenecyanomethylphosphonate 14 (64%) was
obtained as the sole reaction product from the reaction of 3,5-di-tert-
butylbenzoquinone with diethietane 1. On the other hand, pyrazolyl
phosphonate 15 (49%), along with the expected 1,3,4-oxadiazine deriva-
tive 16 (11%), were obtained from the reaction of 1,3-Indandione-2-
hydrazone with the same reagent.
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It should be noted that all assigned structures are confirmed by a
thorough study of their elemental analyses, mass measurements, and
spectroscopic data (IR, 1H, 13C, and 31P-NMR).
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