The use of electrochemistry in the reoxidation of Pd(0)
to Pd(l1), in catalytic reactions.
Synthesis of chiral oxazolidin-2-ones.
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Palladium-caayzed carbonylation represents a
well established and very useful methoddogy in organic
synthesis.! Althoughthe majority of pall adium-caalyzed
readions involve cdalytic formation d cabony
compound, the same syntheses require stoichiometric
guantities of the transition metal. In those readions adive
Pd(Il) is reduced to Pd(0). In order to oktain a caalytic
system an appropriate reoxidant must be used to
regenerate Pd(ll). Both organic ad inorganic
compounds, are used as reoxidant in stoichiometric
amourts: for example benzoquinore a well as CuCl..

In this gudy, we wish to report a new procedure
for the dedrochemicd cabonyation o 2-amino-1-
alkandls to oxazolidin-2-ones; the latter are awell-known
class of organic compounds, and they have many
chemicd and biologicd uses. In fad, chiral oxazlidin-2-

ones (Evans chiral auxiliaries)2 have often been utili zed

as chiral auxiliaries in asymmetric synthesis and some
3

have been found to have immunosuppressant ~ and
antimicrobial adivity.*
2-Amino-1-alkanals undergo oxdative

cabonylation to dgve oxazlidin-2-ones, under
atmospheric presare of cabon monoxde, using a
palladium(ll) complex as caalyst in combination with its
anodc regycling at a graphite dedrode. The process is
outlined in the following readion :
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The following general procedure was used: in a cdl with
three separated compartments, kept at 50 + 0.1°C, the
eledrolysis was carried ou on a solution d 2-amino-2-

phenylethand (0.5 mmol) in 003 dn® of CHsCN
containing n-Buy,NBF, (0.2 mol dm'3) as appating
eledrolyte, in the presence of Pd(OAC),, (0.05 mmol) and
NaOAc (2 mmol), under 1 atm of CO at +0.4 V vs SCE.

A graphite dedrode, of apparent area3 cm?, was used as
working eledrode. The curter-eledrode was a Pt wire
and the reference was a saturated cdomel eledrode
(SCE). A variety of paladium complexes have been
studied. It was found that the readion efficiently
procealed under atmospheric pressure of carbon
monoxde with all the caalyst systems taken into acourt
(62-79%% vyields). The choice of the Pd(OAc),/NaOAc
system derives from the necessty to use a tloride free
system and to avoid the presence of triphenylphosphines
during the work-up. The use of a base is necessry to

avoid the formation o HPd(Il)*, that does not work in
this readion.> On the bases of these cnsiderations we
used this caalyst system for the readion with various 2-
amino-1-akands. Oxazlidin-2-ones were obtained in
very goodcurrent yields (57-100%), with all the 2-amino-
1-alkanadls beaing a primary amino goup. In the cae of
N-benzyl-2-phenyl-2-amino-1-ethand the readion was
very slow; it was probably due to the lower readivity of
this mndary amino goup \ersus the pall adium caalyst.

The posdble readion mechanism is outlined in
the foll owing scheme:
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