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Abstract The sulfonylbis-N -oxazolidinone (SBO) was designed as a biscarbamoylating reagent. Its
synthesis was easily carried out starting from sulfuryl chloride, chlorosulfonyl isocyanate or
sulfonylbis-isocyanate, using oxazolidinone and/or 2-haloethanol in one-pot procedures. The structure
of SBO was established by X-ray crystallography. The difference of reactivity of both electrophilic
carbonyl centers allows the formation of dissymetric linkages. © 1997 Elsevier Science Ltd.

In order to develope a soft crosslinking and reticulation reagent for bionucleophiles, we envisioned to
prepare the symmetric sulfonyl bis-N-oxazolidinone (SBO 1), in which both heterocyclic carbonyl groups
can serve as electrophilic centers.

According to our previous papers !-2, the preparation of SBO proceeds via the formation of
chlorosulfonyl 2-bromoethylcarbamate by carbamoylation of CSI in dichloromethane, followed by the N-
sulfamoylation of oxazolidinone. A subsequent heterocyclization gives the expected symmetric compound in
a 80% yield (Schemel). Relating to structural filiation, this compound can be considered as a sulfonyl
analogue of carbonyl and phosphoryl reagents 3 such as carbonyldimidazole (CDI) and bis-oxazolidinone
phosphoryl chloride (BOP-Cl)
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Alternatively, SBO 1 can also be prepared starting from sulfuryl chloride and oxazolidinone by
substitution in dichloromethane/pyridine (65% yield, the easyest way), or from sulfonylbis-isocyanate 4 and
2-haloethanol by addition-cyclization in dichloromethane/triethylamine (85% yield).
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Among the spectroscopic data concerning SBO, reported in ref.8, the C=O group is characterized in
IR by an absorbance at 1800 cm-!, suggesting its strong electrophilic ability. The structural study was
completed by a crystatlographic analysis 5.

The Ortep view of the structure (Fig 1) shows an
axial C2 symmetry. The heterocyclic rings and sulfur
atom are coplanar due to the sp? hybridization of
nitrogen atoms (sum of angles around N= 358.5°) and
each carbonyl group is anticoplanar with one S=0O
group. The angle between the heterocycle-containing
planes is 87.5 © and the intercarbonyl distance is 3.84
A. A significant double-bond delocalization exists on
the carboxylic group with bond lengths 1.20 A (C;-05)
and 1.25 A (C,-03). On the other hand, both N-C; and
N-C; lengths are equal (1.48 A). By comparison, in the
N-(N'-phenylsulfamoyl) 2-oxazolidinone 6, the partial
double-bond character exists on the C-N bond: C;-Oy=
1.1984, C;-03=1.324, N-C1=1.367A.

-Figure 1-

By saponification (2N NaOH in ethanoi/water), SBO 1 furnished the bis-(2-hydroxyethyl)
sulfamide 2 precursor of the nitrososulfamide 3 2. In the presence of benzylamine in boiling acetonitrile,
SBO gave in 75% yield the dibenzylsulfamide 4, resulting from oxazolidinone displacement 7.
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j The most interesting aspect of SBO chemistry
Q /\' regards its carbamoylating reactivity (Scheme 3). At room
(/N—s —N temperature in the presence of primary or secondary
09 amines (i.e. benzylamine, propylamine, piperidine) as

SBO 1 nucleophiles in stoechiometric conditions, SBO 1 gave the
monocarbamates 5-6. Then an excess of nucleophile (the

95-08% ' R4ANH same or other) lead to disubstituted adducts 7-9 ©.Opening

of heterocycles proceeds via the N-CO cleavage, due to the

0 preferential localization of negative charge on the

°_< H o sulfamide nitrogen atom l. Interestingly, the successive

K/ L NG )ku _Ry formation of mono- and bis-carbamoylated compounds

Py 1 shown in Scheme 3 can be followed by IR spectroscopy

5 ReBnR,H O © 2 89. SBO 1 can be classified in the same category as
8 Ry R,= (CHy)s anhydrides (v C=0: 1800 c¢m-!), whereas 5 and 6 are

comparable to activated esters (1760 cm!). After the
double addition, the resulting compounds 7, 8, 9 present a
° o standard carbamate absorption (1680-1700 cm-1).Such
H H stepwise reactivity profile is well suited for the linkage of

R’\NJ\O /\/N\s’N\/\oJkN A various nucleophiles under mild conditions, avoiding the
1 N\ ] formation of by-products.  Moreover the unfolding of

h oo R2  SBO during the bis-opening of oxazolidinones lead to
interesting compounds with two different molecular

88-95% ‘ RaR4NH

7 gﬂ%:ﬁﬂ, entities held at a specific distance.

8 Rf:ﬁ;,, Fy=Pr Work is currently in progress to evaluate the generality of
R =R,=H this reaction and its application to the linkage and the

° R ;;}ﬁﬂﬁs reticulation of biomolecules, especially proteins.

-Scheme 3-
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