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Some pyridinium 1-[{(methylthio)thiocarbonyl]methylides
reacted smoothly with dimethyl acetylenedicarboxylate in
chloroform at room temperature to afford new heterocycles,
10aH-pyrido[1,2-d][1,4]thiazepine derivatives, in moderate

yields.

Recently we have reported a simple and convenient preparative method
for indolizines and pyrazolo{1l,5-a]lpyridines by way of the
desulfurization or rearrangement of pyrido[2,1-¢c][1,4]thiazine and

. . . 2
pyrido[1,2-d][1,3,4][1,4]thiazine intermediates. )

A characteristic
feature in this method is the use of pyridinium salts which can be
prepared from the regiospecific S-alkylations of the pyridinium
N-methylides or N-aminides substituted by a thiocarbonyl group on the
ylidic carbon atom. In continuation of this work, we are interested in
the behavior of such pyridinium N-ylides toward elec%ron-poor acetylenic
compounds as dipolarophiles, since pyridinium N-ylides, in general, are
better known as dipolar species rather than as nucleophiles. Their
dipolar cycloadditions and cyclizations were well documented.s) In this
paper we wish to report the reactions of some pyridinium
1-[(methylthio)thiocarbonyl Jmethylides with dimethyl acetylene-
dicarboxylate (DMAD) yielding new nitrogen-bridged heterocycles, dimethyl
2-methylthio-10aH-pyrido[1,2-d][1,4]thiazepine-1,2-dicarboxylates.

When an equimolar mixture of pyridinium !-[cyano[(methylthio)-

2b)

thiocarbonyl]lmethylide (1a) and DMAD (2) was allowed to react in
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chloroform at room temperature for 12 h and then the reaction mixture
was separated by column chromatography on silica gel using chloroform as
an eluent, product 3a, 34%, mp 127-128 °C, v (KBr) 2218 (CN), and 1725
Cm_1 (CC), & {CDCIS) 2,52 (3H, s, SMe), 3.71 and 3.78 (each 3H, s, COOMe)
5.1-5.7 (2H, m, 8-H and 10-H), 5.87 (br d, J=7.0 Hz, 10a-H), 6.20 (1lH,
m, 9-H), and 6.65 (1H, br d, J=8.0 Hz, 7-H), was obtained as red needles.

Similar treatment of pyridinium N-ylides 1b,c with the same reagent 2

gave the corresponding red adducts 3b,c in 30 and 41% yields,4)
respectively.
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The elemental analyses showed that these products were the 1 : 1
adducts between pyridinium N-ylides la-c and DMAD (2),5) and their 1H NMR

spectra exhibited clearly the presence of a nonaromatic 1,2-dihydro-
pyridine moiety in these molecules because the chemical shifts of the
skeletal protons (g 5.10-5.85) and methyl protons (g 1.71-1.88) were
clearly different from those of aromatic indolizines. Of possible
structures 1,3-dipolar cycloadduct, 3,8a-dihydroindolizine 4, was
excluded by the indication of an o,B-unsaturated cyano absorption bands

(2208-2218 cm—l) in the IR spectra. The 10aH-pyrido[l,2-d][!,4]thiazepine

structure proposed for 3a-c was finally confirmed by the single crystal
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X-ray structural analysis of 30.6)

Mechanistically, this reaction seems to proceed via the addition of
DMAD (2) onto the anionic sulfur atom in ylide 1 followed by the
1,7-cyclization of the resulting zwitterionic species. The driving force
of this reaction must be the soft-soft interaction7) between the reactive
centers of ylide 1 and DMAD (2). An alternative path, 1,5-dipolar
cycloaddition of 1 with 2, is less probable because such reaction 1is
unprecedented and its reaction mode (mBa+m2s) has to involve a sterically
and energetically unfavorable transition state.B)

The scope and limitation of this reaction will be described in near

future.
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C,_H N,O S FW

017 1827472

= 378.46, monoclinic, space group P21/n, a = 7.542(2)
0 0 0
A, b = 12.142(2) A, c = 20.442(2) A, B = 95.99(2)°, V = 1861.8(5) A3

]
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