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Reaction of Ketenes with N,N-Disubstituted 2-Aminomethylenecycloalkanones.
V. Synthesis of N,N-Disubstituted 4'-Aminospiro | 1,3-dithiane-2,3'-
(5',6"-polymethylene-3"4"-dihydro-a-pyrones)].
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The reaction of 2-carbonyl-1,3-dithiane, a sulfene prepared in situ from 2.chlorocarbonyl-
1,3-dithiane and triethylamine, with N,N-disubstituted 2-aminomethylenceycloalkanones gave
the 1 4-cycloadducts, namely N,N-disubstituted 4'-aminospiro|1,3-dithiane-2,3"-(5",6"-poly-

methylene-3' 4" -dihydro-a-pyrones) .

J. Heterocyclic Chem., 13, 1105 (1976).

In the course of our work on |.4-cycloaddition of
ketenes 1o N,N-disubstituted 2-aminomethyleneketones
(1), we reported the characteristic reactivity of dichloro-
ketene caused by the electron-withdrawing substituents.

On the other hand we were also interested in the search
of new sulphur antiradiation agents with 1,3-dithiolane
structure (2). The availability of a new in situ prepared
ketene bearing thioalkyl groups as electronegative sub-
stituents, namely 2-carbonyl-1 3-dithiane (I1) (3), prompt-
ed us to react it with a number of N,N-disubstituted 2-
aminomethylenecycloalkanones I, in order to obtain N,N-
disubstituted 4-aminospirofl ,3-dithiane-2,3'-(5',6’-poly-
methylene-3' 4 -dihydro-a-pyrones) ] (IHa-i).
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The structure of the cycloadducts 11 (see Table) was
proven as follows. The ir spectra show, in agreement with
similar structures (4), a strong CO stretching at 1718-
1750 em™!, indicative of a §-lactone; the double bond
absorption at about 1700 ¢cm™ is often covered by the
carbonyl stretching. The nmr spectra show the C-4 pro-
tons as near singlets at § 3.21-4.56, according to the amine
substitutions.

The lowered nucleophilicity of TI, in comparison with
dichloroketene, allows the formation in fair yield of add-
ucts even in the case of aliphatic amine substituents

(diethylamine, piperidine, morpholine). Thus in this re-
spect Il behaves rather like diphenylketene (compare (4)).
The size of the cycloalkane moiety is also important,
because we were unable to obtain any adduct in the case
of 2-methylphenylamino, 2-diethylamino and 2-piperidino-
methylenecycloheptanone.

EXPERIMENTAL

The ir spectra were taken on a Perkin-Elmer Model 257 spectro-
photometer in chloroform solution unless otherwise stated. Nmr
spectra were recorded on a Perkin-Elmer Model R12 instrument
(60 Mc/s) in deuteriochloroform solution. Chemical shifts are re-
ported as 8 (ppm) relative to TMS as an internal standard. Melting
points were determined with a Mettler FPI apparatus and are
uncorrected.

Compounds 1 were prepared according to (4), (5) and (6).

General Procedure for N,N-Disubstituted 4'-Aminospiro[],3-di-
thiane-2,3'(5",6"-polymethylene-3’ 4'.dihydro-o-pyrones)].

A solution of 2-chlorocarbonyl-1,3-dithiane (3) (3.65 g., 20
mmoles) in anhydrous benzene (30 ml.) was added dropwise with
stirring to an ice-cooled solution of N,N-disubstituted 2-amino-
methylenecycloalkanone (20 mmoles) and triethylamine (2.02 g.,
20 mmoles) in anhydrous benzene (50 ml.). After the addition
was complete the reaction mixture was refluxed for 3 hours, cooled
and filtered. The filtrate was evaporated and the residue was
chromatographed on a Florisil ® column (100-200 mesh, 5 g.),
using benzene-petroleum ether (b.p. 40-70°) 1:1 as eluent.
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