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A SYNTHESIS OF A DERIVATIVE OF PILLAROSE
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Pillarose is the branched-chain sugar component of pillaromycin A1, an anthracycline

antibiotic elaborated by Streptomyces flavovirens. In common with other members of the

anthracycline group of antibiotics, pillaromycin A displays antitumour activity. The structure
originally a551gned2 to pillarose has been revised to 2,3,6- tr1deoxy-h—C—glycolyl-L-threo-hexose
in the light of a crystallographic study3 on pillaromycin A and elegant synthetic work by
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Fraser-Reid's groupL+ that culminated in the synthesis of the benzoate derivative l of methyl
a-D-pillaroside. A synthesis of the corresponding derivative of L-pillarose was recently
re;brted by Paulsen's group,5 who used the dianion derived from 2;£§droxymethyl-1,3—dithiane to
introduce the branched-chain functionality. In the previous communication we showed that
methoxyvinyl-lithium serves as an acyl anion equivalent which allows a variety of branched-chain
structures to be derived from the same adduct. A related series of reactions on methyl
2,3,6-trideoxy-a-&rslxcero-hexopyranosid—4-ulose (i) has provided a convenient synthesis of the

crystalline derivative é of pillarose.
Oxidation of the allylic alcohol 2 (readily obtained6 from Errhamnose) with freshly prepared

manganese dioxide in chloroform at room temperature gave the enone 3 (86%), m.p. 51-520 (after

sublimation at 50o and ca. 15 mmHg), [a]D - 12° (¢ 1, chloroform), which, after hydrogenation
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over 5% palladised charcoal and chromatography, furnished the keto-sugar i (78%),
b.p. 80°(bath) at 16 mmHg , [a_lD - 254° (¢ 1.1, chloroform). Catalytic hydrogenation of the
allylic alcohol 2 over Adams' catalyst and oxidation of the saturated analogue with ruthenium
tetroxide in cargon tetrachloride also gave the keto-sugar 4, but in lower overall yield. The
keto-sugar i reacted with methoxyvinyl-lithium7 in tetrahyd;ofuran under nitrogen at —650 to give

the crude adduct 2 (50%), b.p. 103°(bath) at 0.5 mmHg, [odD - 92 ¢+ 3° (¢ 1, chloroform), which
was used in subsequent reactions without further purification, since attempts to remove impurities
by column chromatography on silica gel led to its hydrolysis to the C-acetyl derivative g,
be.p. 120°(bath) at 0.8 mmHg, [or,]D - 96° (c 1, chloroform). Hydrolysis of the adduct J with
0.0ZE hydrochloric acid in aqueous p-dioxan also gave 6 in excellent yield. ’IH Nem.r.
spectroscopy indicated that the crude adduct 2 is pred:minantly a single diastereoisomer, whose
structure follows from its subsequent conversion into the benzoate §'.5 Thus, oxidation of 2
with a molar equivalent of m-chloroperbenzoic acid in wet ether at 0-6° for 2h and chromatography
on silica gel gave syrupy methyl oa-pillaroside 7 (65%), which was benzoylated to give i,
m.p. 107-108° ( from ether-hexane), Ea]D - 93° (¢ 1.3, chloroform). The physical data and Ty
n.m.r. spectrum of _8. are in accord with those of the corresponding derivative of natural
pillarose.'2

New compounds had elemental analyses and/or spectroscopic properties compatible with the

structures assigned.
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