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L-Hexoses are key components of numerous biologically potent
oligosaccharides and glycopeptides. For example, bleomygin A
a glycopeptide antibiotic with significant antitumor activity,
contains a carbohydrate moiety consisting aila— 2 linked
3-O-carbamoyle-mannopyranose with-gulopyranose (Figure 1).
Glycosaminoglycans, for example, heparin, heparan sulfate, and
dermatan sulfate, play important roles in a diverse set of biological
processesand haveL-idopyranosiduronic acids as typical con-
stituents. Finally,L-altrose is a key structural element of the
extracellular polysaccharides fraButyrivibrio fibrisolvensstrain
CF32 Given the importance of-hexose$ in the field of
glycobiology, and that these rare sugars are not readily accessible
from natural sources, we have explored herein a novel and
efficient route toward the synthesis of 1,6-anhyg@ro-gulo, -ido
and -altropyranosyl sugars. Finally, we show how these valuable
building blocks can be used to prepare the disaccharide units of
bleomycin A as well as heparin.

Synthesis of the desired 1,6-anhydta-hexopyranoses was
carried out employing regioselective benzylation, benzoylation,
triflation, and nucleophilic substitution of 1,6-anhydfa--
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Figure 1. (A) The carbohydrate moiety of bleomycin,A(B) The
disaccharide repeating unit of heparin.
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idopyranose2 as key steps (Scheme 1). First, 1,2:3,5di-
isopropylidenes-L-idofuranosel was prepared in three steps from

. . . .
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disaccharidd.5 (78%) witha-configuration as determined by the 84% N &moaz
nuclear Overhauser enhancement between the anomeric proton 8 OBnOB”
with the benzyl protons at O2 in-mannopyranosyl unit. Ring
opening under acetolysis condition gave the triacetéie 87% NHa(g) (23 ‘R=Ac
yield. One-pot substitution of carbonate and selective anomeric 78% \24.R=H

deacetylation with ammonia daafforded the desired alcoha? ) o ]
(72%), which is believed to be a suitable intermediate for the trichloroacetimidated/s = 1/1.7, 98%) and further coupled with
total synthesis of bleomycin Aaccording to the elegant work ~ 41in the presence of TMSOTT to provide thelinked disaccharide
reported by Hecht and co-worke¥s. 22 (J.2 = 3.6 Hz, 60%) and itg-isomer (25%), respectively.
Application of the synthor in the construction of heparin's ~ The 1,6-anhydrgs-L-idopyranosyl ring 022 was opened under
disaccharide skeleton is summarized in Scheme 3. Regioselectiveacetolysis condition, and the diacet@@was obtained in 84%
benzoylation of the diol18° with benzoyloxybenzotriazole  Yield. Regioselective removal of anomeric acetate afforded the
(BzOBT)! in EN and CHCI, at room temperature led to the ~ expected alcohoP4 (78%). Its application in the synthesis of
1-5-OBz 19 in 89% yield. Due to the kinetic stereoelectronic ~heparin-like oligosaccharides is currently under investigation, and
effect and 1,3-diaxial repulsioi, the anomeric oxide was the detail results will be published elsewhere.
selectively formed and oriented toward the equatorial position, In conclusion, we have successfully developed a convenient
yielding the 8-benzoate as a single anomer. Benzyldfiamd route to prepare the 1,6-anhydpe=-hexopyranoses and demon-
regioselective opening of benzylidéhéurnished the alcohd0 strated that theseform sugars offer potent synthons toward the
in two steps in 87% overall yield. The absolute structures®f  construction of the disaccharide moieties of bleomycinaAd
and20were firmly secured by their single-crystal X-ray analyses, heparin.
respectively (see Supporting Information). Benzoylation (94%)
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