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NEW METHODS AND REAGENTS IN ORGANIC SYNTHESIS. 50.1)
A STEREOSELECTIVE SYNTHESIS OF A DERIVATIVE OF
L-VANCOSAMINE, A CARBOHYDRATE COMPONENT OF THE ANTIBIOTICS
VANCOMYCIN AND SPORAVIRIDINZ)

Yasumasa Hamada.* Akiyoshi Kawai, and Takayuki Shioiri*

Faculty of Pharmaceutical Sciences, Nagoya City University
Tanabe~-dori, Mizuho-ku, Nagoya 467, JAPAN

A derivative of L-vancosamine, a carbohydrate component of the antibiotics
vancomycin and sporaviridin, has been prepared from L-lactic acid in a highly
stereoselective manner.

In our preceding paper we have reported1) a highly efficient stereoselective synthesis
of L-daunosamine (1, 3-amino-2,3,6-trideoxy-L-1yxo-hexose) from L-lactic acid through direct
C-acylation using diphenyl phosphorazidate (DPPA, (Ph0),P(0)N3). Using the same methodology
to this daunosamine synthesis, we have now succeeded a stereoselective synthesis of a
derivative of L—vancosamine3'4'5) (2, 3-amino-2,3,6-trideoxy-3-C-methyl-L-1yxo-hexose), which
is a carbohydrate component of the antibiotics vancomycinG) and sporaviridin.7)
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L-Lactic acid was efficiently converted!) to 2-tert-butoxycarbonylamino-2,5-dideoxy-L-
lyxono-1,4-Tactone (3), which was Tithiated with lithium diisopropylamide (3.3 equiv) in
tetrahydrofuran (-73 ~ -74°C, 40min; under argon) and treated with methyl jodide (1.2 equiv)
(-73°C, 2hr; -50 ~ -60°C, 4hr) to give an epimeric mixture of the C-methylated lactones 4a and
4b, a colorless oil, [a][z)1 -59.8° (c=0.73, MeOH),®) in 67% yield. Their ratio was determined
by the gas chromatographic ana]ysisg) to be 96:4. Definitely, the methylation preferentially
occurs from the Tess hindered side of the molecule 3. Reduction of 4 with diisobutylaluminum
hydride in CH5C1, (-73°C, 1.5hr; under argon) and purification of the crude product on a
silica gel column afforded the pure lactol 5 as a colorless oil, [a]%1 -11.7° (equil., ¢=0.59,
MeOH), in 73Z yield. The Wittig reaction of the lactol with an excess (5 equiv) of
methoxymethy]enetripheny]phosphorane1) in glyme (-5~ -10°C, 30min; room temp., Thr; under
argon) afforded the methyl enol ether 6 as a colorless oil in 56% yield. The enol ether 6 was
unexpectedly labile, and failed to give the vancosamine skeleton under various acidic
conditions including 20%Z hydrochloric acid-tetrahydrofuran, which was found to be suitable for
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the construction of L-daunosamine (1) from the demethylated analog of _ﬁ.” After various
trials, we finally found that hydrofluoric acid was suitable to cyclize 6. Thus, treatment of
6 with 467 hydrofluoric acid-methanol (room temp., 18hr), neutralization with triethylamine,
then acetylation with acetic anhydride in pyridine (room temp., 15hr) afforded an anomeric
mixture of methyl N,O-diacetyl-L-vancosaminides (7a: mp 163-165°C, [ct]%6 ~210° (c=0.1, MeOQH),
and 7b: mp 115-119°C). Both synthetic vancosamine derivatives were completely identical with
samples derived from sporaviridin by IR, TH- and 13¢-NMR spectral comparisons.
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