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Recent Advances in Chemical Synthesis of Polysaccharides

Wu, Yong Ye, Xin-Shan*
(State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing
100191)

Abstract Polysaccharides are a class of bio-macromolecules with highly complex structures that are widely found in living
organisms such as microorganisms, plants and animals. Polysaccharides serve not only as structural components and energy
sources of cells, but also as important signaling molecules which are involved in many key biological processes. Studies on
polysaccharide-mediated biological processes require access to structurally defined molecules, which approach the size and
complexity of those found in nature, but naturally-occurring polysaccharides usually exist in microheterogeneous forms,
making it difficult or even impossible to isolate pure polysaccharides from natural sources in most cases. Chemical synthesis
represents a reliable solution to this problem, which can provide polysaccharide samples with defined chemical structures for
functional studies and even a library of analogs of natural glycans for structure-activity relationship investigations. But unlike
oligonucleotides and peptides, which can already be obtained by automated synthesizers in a very short of time, the chemical
synthesis of glycans remains a great challenge for synthetic chemists. The major challenge for glycan synthesis lies in the
need to handle both stereo- and regio-chemistry in the construction of each glycosyl linkage, and the extensive protect-
ing-group manipulations as well as much intermediate separation make it a tedious and time-consuming process. Over the
past decades, carbohydrate chemists have developed many glycosylation reactions. A series of strategies for glycan assembly
have been also established. The advances in both synthetic methods and strategies have significantly increased the synthetic
efficiency of carbohydrate molecules, and many great accomplishments in the field of polysaccharide synthesis have been
witnessed in recent decades. Some representative methods and strategies, and their successful applications in the chemical
synthesis of complex polysaccharides are summarized in this review.
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Figure 1 General mechanism of glycosylation reactions
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Figure 3 Preparation of glycosyl trichloroacetimidates (TCAI) and their glycosylation reactions
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) Immobilization on magnetic beads:
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(2) Remove deletion sequences by
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FmocO OBz
BnO O

BnO

O,N
. Q

HOM;\I\Cbz Merrifield resin

83 76
cycles 1~45: 6.4 equiv. donor
H cycles 46~50: 2 x 6.4 equiv. donor
o OR? [0)
R*Q -0
R°0 Automated

O4 VW NHR!
50 JV)s

84: R'=Cbz, R2=Bz,
E R®=Bn
85: R'=R?=R3=H
a) NaOMe/MeOH, r.t.;

b) Pd/C, Hy,
MeOH:THF:ACOH (9/1/0.1).

Synthesis

(i):

a) glycosylation: 83, NIS, TfOH, -40 °C to -20 °C,
then 20 min, CH,Cl,, dioxane;

b) capping: pyridine, Ac,0, r.t.;

¢) Fmoc deprotection: EtzN, DMF, r.t., 5 min,
repeated twice;

d) acid wash: TMSOTf, CH,Cl,, -20 °C;

e) photocleavage: hv, CH,Cl,, r.t.

Bl 22 Seeberger /NHH HBNMLIEAH & A A BCH #5 2 B% 50-mer 85

Figure 22 Seeberger’s automated solid phase synthesis of a 50-mer mannoside 85
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