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INTRODUCTION

For a long term sulfur dioxide has proven itself as an
important compound to a range of different industries. It has
been used as a bleaching agent, food additive and disinfection
agent in food and particularly in wine making for at least 3000
years. Up to this day it is used as a wine additive in
concentrations of 20 ppm — 40 ppm. In organic chemistry SO,
has shown a great potential as a solvent, reagent and catalyst
[1]. Surprisingly, despite all these facts sulfur dioxide has not
entered the “classic toolbox™ of synthetic organic chemist as
an everyday-solvent. Hence, we investigate the use of sulfur
dioxide as a solvent for organic transformations.

The aziridine and azetidine functionalities represent
valuable small ring N-heterocycles in modern synthetic
chemistry, because of their versatility as significant building
blocks for chemical bond elaborations and functional group
transformations [2]. Modifications of these aza-heterocycles
can lead to the formation of various classes of compounds,
such as heterocycles [3], alkaloids [4] and non-natural amino
acids [5]. The reactivity of aziridines and azetidines strongly
depends on variations of ring substituents, activation of
nitrogen atom and ring strain. Due to the latter, common
transformations of these heterocycles are the nucleophilic
ring-opening reactions (NRORs). NRORs have been
exhaustively described in excellent reviews [6].

Halogen nucleophiles can be introduced under acidic
conditions (e.g.: with HCI) [7]. Another source of halogen
nucleophiles are metal halides. However, there are only a few
precedents of ring opening using I and IT — group metal halides

[8].
RESULTS AND DISCUSSIONS

Here we present a new synthetic process of aziridine and
azetidine NRORs with metal halides and other nucleophiles in
liquid sulfur dioxide. It is thought that Lewis acid nature of
SO, activates carbamate protected aziridines and azetidines to
the halide attack. Additionally, inorganic salts are soluble in
liquid SO,

Our reactions were carried out in three temperature modes:
1) low temp. (-70 °C - -10 °C); 2) ambient temp. (20 °C) and
3) elevated temp. (60 °C— 80 °C). The efficiency of each
aziridine or azetidine ring opening reaction was monitored in
several solvents in parallel experiments: SOx(liq.), DMSO,
MeCN, TFE. We have used I and II group metal halides as a
source of nucleophile (Scheme 1).

The obtained results showed that the NRORs of aza-
heterocycles in liquid sulfur dioxide occur noticeably faster
and cleaner than in other solvents.
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Scheme 1. Nucleophilic ring opening of azetidine and aziridine with metal
halides.

It is important to note that the reactivity of halides is not the
only advantage of SO, as the solvent. We have found that both
starting materials and reaction products are more stable in
liquid sulfur dioxide than in DMSO and MeCN.

Obtained results clearly demonstrate that SO, is remarkable
solvent for NROR’s of aziridines and azetidines.
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