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abstract: The synthesis of chloroethylnitrososulfamides (CENS), was carried out starting from chlorosulfonyl
isocyanate, amines and haloalcohols through heterocyclization and decarboxylative reopening of N-sulfamoyl-2-
oxazolidinones. A total regioselectivity concerning CO3 versus SO site hydrolysis was observed. A related aminolysis of
sulfamoyloxazolidinones gave N-carbamoylsutfamides. The specific nitrosation on the N-chloroalkyl moiety can be
obtained after methylation of the sulfamoyloxazolidinones. Copyright © 1996 Elsevier Science Ltd

In a previous report 1 we have described the synthesis and the oncostatic properties of the entitled
new compounds, building on the structural model of chloroethylnitrosoureas 2 (CENU). CENS are
revealed as a new series of alkylating agents, which are devoid of any carbamoylating activity. The first
approach for the preparation of CENS, named by us as a result of the insertion of a sulfamoyl group 3,
was carried out in a 40-60 % overall yield, starting from chlorosulfonyl isocyanate (CSI) and primary
or secondary amines R{R;NH (scheme 1):
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In this early route, the careful purification required after the Mitsunobu reaction on the Boc-
sulfamides decreases the yield despite a total transformation of the four reactants. We present in this
report an expedient alternative synthesis using a closure-methylation-reopening of N-sulfamoyl
oxazolidinones 4 which avoids this main limitation and allows the regiospecific nitrosation on the N-
chloroalkyl position. In this new approach, the NH-carbamic electronwithdrawing activation leads the
introduction of the future alkylating group at the heterocyclic closure step (scheme 2).
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One-pot carbamoylation by bromoethanol followed by the sulfamoylation with the selected amines
(piperidine {a], isopentylamine [b], and cysteamine (H2NCH2CH3S-); [d]) and a subsequent cyclization
in situ by an excess of triethylamine (3 equiv.) gave the N-sulfamoyl oxazolidinones 1a,b,d in 80-90%
yield. Intermediate 2-bromoethoxycarbonyl sulfamides can however be isolated using controlled alkaline
conditions. In order to prevent the formation of nitroso by-products, the precursors 1b and 1d 5 were
methylated by methyl iodide in a solution of potassium carbonate in acetone to easily give 1c and 1e
respectively. The crude cyclocarbamates were then saponified with a NaOH 2N hydroalcoholic solution,
giving by a spontaneous decarboxylation the expected 2-hydroxyethylsulfamides 2a-c,e with a total
regioselectivity concerning CO7 vs SO hydrolysis 6. The reopening is furthered by the formation of
intermediary sulfamide anion. In addition, a related aminolysis of N-sulfamoyl oxazolidinones gave
carbamoylsulfamides such as 57 in mild conditions (scheme 3). Hence further developments are in
progress.
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A subsequent chloration of 2-hydroxyethylsulfamides 2a-c,e using CCl4/PPhj in dichloromethane
gave the 2-chloroethyl compounds 3a-c,e in a quantitative yield. The nitrosation was ir fine carried out
using sodium nitrite/HCl in a biphasic system water:dichloromethane. In the case of isopentylamine, the
desired CENS 4b were accompanied by small amounts of the dinitrosated compound. The resulting 2-
chloroethylnitrososulfamides 4a-c,e were also obtained in a 70% overall yield. Derivatives of cystamine
present a particulary potential interest because the CENU related compounds exhibit thiol/disulfide-like
pharmacological properties 8.

Selected physicochemical (yield, Rf, mp °C) and 'H NMR data are reported in the Table.

In conclusion, the described closure-methylation-reopening procedure constitutes a significant
improvement for the CENS synthesis relating to the work-up and the overall yield. Moreover,
sulfamoyloxazolidinones, as key-compounds in this approach, would be interesting templates for the
preparation of new series of carbamate-sulfamide derivatives.
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