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ABSTRACT

This dissertation describes investigations which were undertaken as
part of a programme to develop synthetic methods based on elaboration of
three membered heterocycles. The present study concerns itself with
improving and defining the scope and limitations of the reaction of N-
arylsulphonylaziridines with isocyanates and isothiocyanates in the presence
of lodide ion as a route to 2-imidazolidinones and 2-iminothiazolidines
respectively. Feasibility of such reactions had been established by us before.
It has now been found that reaction of N-arylsulphonylaziridines with
isoicyanates proceeds better and improved vields of the product are obtained
when lithium iodide rather than sodium iodide is used as the source of iodide
1ons. The investigations also revealed that the solvent has relatively little
effect on the product yield. The scope of the method has been extended by
successfully carrying out the reaction also with benzyl isocyanate, p-
toluenesulphonyl isocyanate and benzoyl isocyanate. However, with

trimethylsilyl 1socyanate no imidazolidinone was obtained.

An attempt to use reaction of aziridines with a chiral isocyanate

for  synthesis of enantiopure diamines was unsuccessful.
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N-Arylsulphonylaziridines reacted smoothly with R(+)phenylethyl isocyanate
to give a mixture of diastereomeric imidazolidinones. However, their

separation (and therefore subsequent transformation to enantiopure diamines)

could not be effected.

Reaction of N-arylsulphonylaziridines with isothiocyanates was also
mvestigated. With lithium iodide as a catalyst iminothiazolidines were the
product. Besides the spectral and analytical data, the structure was also
confirmed by x-ray crystallographic data. Some improvement in product
vields was achieved by using DMF and DMSO instead of acetone and THF.

The reaction worked as well with benzoyl isothiocyanate as with alkyl and

aryl 1sothiocyanates.

Elaboration of N-arylsulphonylaziridines with sodium thiocyanate was
also studied. In the presence of a phase transfer catalyst iminothiazolidines
were obtained in good yields. Among the phase transfer catalysts tried,
tetrabutylammonium hydrogen sulphate gave the best yields. It was also
shown that this method works well for the preparation of variously substituted
alkyl and aryl 2-iminothiazolidines. However, in the reaction of 2_3- diaryl-N-

arylsulphonylaziridines only the trans isomers were transformed into the



corresponding cis—thiazolidine; the cis 1somer did not react and could be
recovered back unchanged These results have been rationalized. Although
the thiazolidines were assigned structure on the basis of spectral and

analytical data, structure of 77a was also confirmed by x-ray crystallography.
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