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Abstract

Catalytic hydrogenation of various azides in the presence of functionalized mixed carbonates
afforded the corresponding urethanes in high yields.

The syntheses of functionalized urethanes have received a growing interest because of their
important applications in the synthesis of biologically active polyfunctional molecules.
Although several methods are now available for their synthesis, the importance of this
functionality continues to provide the impetus to develop more efficient and convenient
procedures. Recently, we have described convenient and mild procedures for the synthesis of
variously functionalized mixed active carbonates utilizing readily available disuccinimidyl
and di(2-pyridyl) carbonates. These active carbonates readily react with various amines to
provide the corresponding urethanes in high yields. Since the azides have been utilized
extensively as incipient amines in the context of amino sugar and amino acid syntheses, the
conversion of various azides into the corresponding urethane derivatives would be of
considerable value, particularly in medicinal chemistry. In this communication, we describe
a facile synthetic protocol to transform various azides into the corresponding functionalized
urethanes in high yields.

In general, mixed carbonates of variously protected alcohols were prepared by reaction of
excess disuccinimidyl carbonate (DSC) or di(2-pyridyl) carbonate (DPC) as described
previously. For example, reaction of (+)-alcohol 1 with 1.5 equiv. of DSC and 1.5 equiv. of
triethylamine in dry acetonitrile at 23 °C for 4 h provided the mixed carbonate 2 after work-
up with agueous sodium hydrogen carbonate solution (Scheme 1). The mixed carbonates so
obtained are fairly stable and can be chromatographed and stored in the refrigerator for
several months. Exposure of carbonate 2 to catalytic hydrogenation condition with azide 3 in
the presence of 10% palladium on charcoal (Pd/C) in tetrahydrofuran (THF)t furnished the
corresponding urethane 6 in 60% vyield after 12 h. Interestingly, the use of triethylamine as a
promoter has a notable effect on the yield and the rate of the alkoxycarbonylation process.
Thus, when the above hydrogenation was carried out in the presence of triethylamine, the
reaction time (2 h) and the yield (76%) of the isolated urethane 6 were significantly
improved. Furthermore, hydrogenation of azide 5 with the mixed carbonate 2 under the
above mentioned conditions provided the urethane 7 in 80% isolated yield. In view of
further synthetic applications, it is worthy to note that the reaction of A~benzyloxycarbonyl

No change in reaction rate or yield was observed when ethyl acetate was used as solvent for this reaction.
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(2) protected amine 4 with the mixed carbonate 2 under these hydrogenation conditions
resulted in urethane 6 in 75% yield after silica gel chromatography. In a typical experiment,
commercially available 10% Pd/C was suspended in a mixture of active carbonate, azide or
Z-protected amine (1.2 equiv.) and triethylamine (2 equiv.) in tetrahydrofuran (THF). The
resulting mixture was stirred under hydrogen filled balloon until no starting azide or Z-
derivative remained by TLC (2—4 h). The catalyst was removed by filtration through Celite
and the solvents were removed under reduced pressure to give a residue which was
chromatographed (25% ethyl acetate—hexane) over a short silica gel column to provide the
corresponding urethane.

The above alkoxycarbonylation protocol was then employed to a series of three different
types of alcoholst and the effectiveness of this procedure is summarized in Table 1. As is
evident, the corresponding urethanes were obtained in very good yields from the mixed
carbonates derived from DSC or DPC. It is interesting to note that the presence of sulfur
(entry 5) does not limit the scope of this methodology. Since Z-protected amines are
available frequently, the exchange of urethanes under this conditions will add a useful
dimension to synthetic and medicinal chemistry.

In conclusion, we have demonstrated that various azides or Z-protected amines can be
utilized efficiently for the preparation of structurally diverse urethanes derived from a variety
of alcohols (yield 69-80%).8 Application of this methodology in the synthesis of
biologically active molecules is currently in progress.
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Scheme 1,
Reagents and conditions. i, disuccinimidyl carbonate, EtsN, MeCN, 23 °C; ii, azide 3, Hy,

10% Pd/C, Et3N, THF
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Table 1

Synthesis of urethanes with azides?

Entry Carbonate Azide Carbamates Yield (%)b
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aAII new compounds have been fully characterized by 1H NMR, IR and mass spectral analysis.
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