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The imidazolides (1) react smoothly with RSO3H to afford a novel class of trico-ordinate phosphorus
anhydride, the phosphino sulphonates (2); under suitable structural circumstances the compounds (2) undergo
a novel type of rearrangement, (2) — (6), which provides the first example of a phosphinoyl sulphinate

structure (6).

General methods leading to the phosphinoyl sulphonates (3)
have been described only recently.? In pursuing our studies on
phosphorus acid anhydrides we report the synthesis of a new
class of PUL-anhydride, i.e. the phosphino sulphonates (2).
The anhydrides (2) were prepared by the reaction of sulphonic
acid (2 mol) with the imidazolides (1) at —60 °C in methylene
chloride solution (Scheme 1). The P n.m.r. spectra of the
reaction mixture showed that the anhydrides (2) were the
only reaction product, and had chemical shifts characteristic
of trico-ordinate phosphorus.t More detailed investigations
showed that the anhydrides (2) were readily oxidized by air
to the phosphinoyl sulphonates (3). The latter were identical
with the anhydrides (3) described in our previous paper.!
Hydrolysis of (2) afforded well-characterized phosphine
oxides or their structural analogues (4), and reaction with
alcohols led to the trico-ordinate phosphines (5) in quantita-
tive yield.
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+31P N.m.r. data: & (2a) 134.6, (2b) 132.9, (2¢) 123.9, (2d) 145.2,
(2e) 141.1, (6¢) 32.0, (6d) 53.4, (6e) 34.1, (7¢) 22.6 (Je-m
515 Hz), and (7d) 47.2 p.p.m. (Jr_u 446 Hz).

However, the most interesting observation was made when
the anhydrides (2) were left to warm up gradually to ambient
temperature. No change of structure was noted in the case
of (2a, b), and other anhydrides bearing two alkoxy-groups
at the phosphorus atom. In contrast (2c—e) isomerized to
give the phosphinoyl sulphinates (6c—e). This observation
has led to the discovery of a new rearrangement in phos-
phorous chemistry and revealed a novel class of organo-
phosphorus compound (6) containing a direct P-S bond.?
The structure of (6) was confirmed by P n.m.r. spectro-
scopyt showing absorption in the region which is charac-
teristic for P'Y compounds and by identification of the
appropriate phosphine oxides (7) as products of hydrolysis.

The quantitative formation of diphenylphosphine oxide in
the above reaction is significant because it excludes the
anhydride (8) as an alternative isomeric structure to (6). If
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(2) had isomerised to (8) and not to (6), the subsequent
reaction of (8) with water should have led to the diphenyl-
phosphinic acid (9) (Scheme 2). It is of interest to note that the
phosphinoyl sulphinates (6) undergo slow oxidation by air
to give the anhydrides (3). The oxidation of (6), leading to
the anhydride (3) may either involve insertion of oxygen into
the P-S bond of (6) or oxidation of the P!t anhydride (2) as
a component of the possible equilibrium (6) = (2).® This
observation is relevant to the recent studies of Casida and
Segall* on the oxidative conversion of the phosphinoyl
sulphide (10) by peracids as a model for the enzymatic
oxidation of phosphinoyl sulphides. The following hypo-
thetical steps have been suggested (Scheme 3): formation of
the sulphoxide (11), its isomerization into the phosphinoyl
sulphenate (12), and its subsequent oxidation into (3). Our
work strongly suggests a different sequence of events,
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involving formation of (11), its oxidation to the phosphinoyl
sulphinate (6) and finally to (3).
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