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Synthesis of Heparin by Anomerization Reaction via Endocylic Cleavage Reaction
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Heparin, which is a sulfated polysaccharide comprising 1,4-glucosamine-glucuronic acid/iduronic acid, is an
anticoagulant drug and affects various biological events. Because of the wide range of its molecular weight as well as
sulfation number and position, heparin is the most diversified polysaccharide. Homogeneous heparin is important from
the viewpoint of clinical and basic research. In the chemical synthesis of homogeneous heparin, the most challenging
step is the preparation of 1,2-cis aminoglycoside. Pyranosides containing the N-acetyl 2,3-trans carbamate group are
anomerized from the B- to the a-form via endocyclic cleavage. By exploiting the anomerization, we synthesized
heparosan, the biosynthetic precursor of heparin. The N-substituent of the carbamate had a significant effect on the
anomerization reaction; in particular, the N-acetyl group facilitated rapid and complete a-anomerization. Two 1,2-trans
aminosugar linkages in the tetrasaccharide were anomerized to the 1,2-cis form. By using the anomerization
methodology, aminoglycosides containing multiple 1,2-cis glycosidic bonds were formed from 1,2-trans glycosides in a
one-step process. Moreover, a operationally simple glycosyl fluoride activation method using Hf(OTf)s, and a novel
protecting group, namely sulfonyl carbamate were developed. Compared with conventional acyl protecting groups, the
novel protecting group was stable under harsh alkaline conditions; however, it could be removed under mild basic

conditions.
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Figure 1. An example of haparin (Fondaparinux}
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Scheme 1. Evidence of endacyclic cleavage reaction
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Scheme 2. Anamerization reaction of pyranoside
with N-Acetyl 2,3-trans carbamate
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Scheme 5. Mechanism of unique character of
sulfanylcarbamate group as hydroxy portacting group
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