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Abstract Diphenylcyclopropenethione undergoes nucleophilic
attack by pyridinium disubstituted ylides (1§;3) to produce the
corresponding indeno-2Z-thiopyrone (é}, Z2-pyrone (Evor 12),
thio-2-pyrone (E: 8, h}, or lg), and/or 2-thiopyrone Ei) deriva-

tives.

Pyridinium monosubstituted methylides and pyridinium imines react usually
as nucleophiles with diphenylcyclopropenone and diphenylcyclopropenethione to

la,b Z-thiopyrone,lb and l,3-0xazine,la’c derivatives.

give the Z2-pyrone,
However, little is known on the reaction of cycloimmonium disubstituted ylides with
cyclopropenones and cyclopropenethiones. Therefore, we now report the reaction of
pyridinium disubstituted ylides with diphenylcyclopropenethione, which is in a
remarkable contrast to that of pyridinium monosubstituted methylides.

Reaction of pyridinium bis(methoxycarbonyl)}methylide (£i)zwith diphenylcyclopropene-
thione (2} in acetonitrile at room temperature gave, after chromatography on silica
gel, the three products; the indeno-2-thiopyrone Li: 5 %),3 the 2-thiopyrone (i)
%),4 and the Z-pyrone La, 47 %].5 In contrast to this, when reaction was carried

out in such a polar protic solvent as methanol, the 1-thio-2-pyrone Qggﬁ was iso-
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lated in 40 % yield. It is noted that two molecules of QE) are incorporated in (3)

L

and that the 2-pyrone, presumably formed by methyl shift, is of major product in
acetonitrile (cf. ref. 1b,c).

Pyridinium bis(ethoxycarbonyl)methylide (lB) with (E} produced the 1-thio-pyrone
(8)7

sulfone [9)_8 A tlc analysis of the initial reaction mixture (SiOz/CHZCIZJ in-

in 55 % yield, which, on treatment with m-chlorcperbenzoic acid to give the

dicated the two main spots, but attempts to isolate another component of the pro-
ducts by rapid preparative tlc failed, this compound isomerizing to (8). This mobile

compound is presumably the 2-thiopyrone QZ). Thermal isomerization of thiones to 1-

thic-2-pyrone is known.g
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In a similar reaction of pyridinium cyanec(ethoxycarbonyl)methylide (lc} with (2),
L =g o
the pyrone (13)10 was obtained in 10 % vield, whereas pyridinium carbamoylcyano-

methylide (1d) with (2) afforded a 50 % yield of the l-thio-2-pyrome (.1
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Likewise, pyridinium dicarbamoylmethylide (15) generated in situ from the corre-

sponding quaternary salt, underwent addition reaction to (2Z) to give the 1-thio-2-
A
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pyrone [13)12 in 21 % vield.
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These reactions can be rationalized as shown in the Scheme.

volves a nucleophilic attack of the ylide to QE) to form the thioketene intermediate,

The first step in-

which c¢yclizes either to the 2-thiepyrone or the 2-pyrone, depending on the solvents

and substituents, though the reason for these different modes of cyclizations is not

clear. Rearrangement of the 2-thiopyrone to the 1-thie-2Z-pyrone is presumably cata-

lysed by pyridine ejected during reaction and by a trace of acid and silica gel

during work up.

reso

Further work is in progress employing L3¢ enriched pyridinium disubstituted ylides in

order to confirm the structures of products and to establish the mechanism of re-

action.
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