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RESEARCH FRONT: Carbohydrates and Other Sticky Topics
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In the second half of the 20th century carbohydrate chemistry has changed a
lot, particularly in the past 50 years: new chemical and physical methods have
been introduced to handle them and new theories to explain their properties
and behaviour. Robert Stick has made good use of these methods to explain
and extend the chemistry of carbohydrates and correlate it with their
biochemistry.
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The present issue is inspired by a recent symposium held to honour the career
of Robert Stick (The University of Western Australia). This essay is in two
parts: the first part covers highlights of Robert Stick’s career in organic
(carbohydrate) chemistry, and the second part is an interview with 
Robert on his teaching and research career in academia.

Glycoconjugates and oligo- and polysaccharides continue to be of great
interest for the therapeutics and biotechnology industries but their production
remains challenging. Enzymes can provide relatively simple and scalable
syntheses of these complex compounds compared with traditional synthetic
chemistry approaches. This review highlights recent developments in the
engineering of glycosynthases and thioglycoligases from retaining and
inverting glycosidases for the synthesis of glycosides, and addresses the
advances in screening methods and directed evolution techniques that 
will continue to drive new discoveries in this field.

Activity-based proteomic profiling has been developed as a strategy to
characterize enzyme activities in biological systems. This strategy has the
potential to aid annotation of putative proteins from genomic analyses, and
identify enzymes from unsequenced genomes, which should facilitate more
detailed studies of enzymes having properties of interest. In this review we
describe, with a focus on bacterial carbohydrate-processing enzymes, how
gaining a functional understanding of biochemical pathways is important 
and how activity-based proteomic profiling can play a useful role.
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Inspiration for the design of clinically-
relevant glycosidase inhibitors comes from
the distortions of the substrates at the
transition state. We show that, in contrast to
some historical work, enzyme-product
complexes of lysozyme need not be
distorted. That the substrate is distorted at
the Michaelis complex and transition state,
however, remains at the forefront of current
thinking in the field.

5-O-Feruloyl-α-L-Araf

New abbreviation: A5f3X

β-D-Xylp-(1 4)-D-Xylp

1

3

Nomenclature from IUPAC carbohydrate rules:
O-[5-O-(trans-feruloyl)-α-L-Araf ]-(1,3)-O-β-D-Xylp-(1,4)-D-Xylp 
Short form from IUPAC carbohydrate rules: Fe5Araα3Xylβ4Xyl
Old abbreviation: FAXX

This article describes a convenient and information-rich method to 
name heteroxylans. IUPAC rules do not provide simple nomenclature for
heteroxylans, but current short names are informationally poor. The naming
system described provides a single letter-based system that should radically
improve the published descriptions of heteroxylan structures, while 
remaining accessible to most researchers.

Arsenic-containing carbohydrates (arsenosugars) are natural constituents of
marine organisms, which are of toxicological interest because they occur in
common seafood. The first synthesis of two major arsenosugars that occur
widely in seafood is reported. A full toxicological assessment of these
compounds is now possible.
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The illustrated sulfated pentasaccharide glycoside is a potent inhibitor of
angiogenesis, i.e., the growth of new blood vessels from pre-existing ones
surrounding a tumour. An efficient synthetic route to this pentasaccharide and
its analogues has been developed which utilizes only two monosaccharide
building blocks and minimizes the use of toxic reagents.
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Iminoalditols are powerful competitive inhibitors of many glycosidases. 
They have found important roles as biological probes, for example in the
investigation of glycoprotein trimming glycosidases, and have become valuable
diagnostic tools for studies of enzyme active sites and catalytic mechanisms.
1,5-Dideoxy-1,5-iminoxylitol–amino acid hybrids have been synthesized by
cyclisation via a double reductive amination of xylo-pentodialdose, further
modification with aromatic substituents gave access to fluorescent lipophilic
derivatives. Kinetic studies revealed that all compounds exhibited better
inhibitory properties against �-xylosidase from Thermoanaerobacterium
sacharolyticum than the parent iminosugar. By further functionalisation with
other reporter groups or attachment to suitable surfaces such compounds 
could be useful tools for studying xylanases and �-xylosidases.
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H antigen A antigen B antigen

Type V    R � (1→3)-β-D-Galp 
Type VI   R � (1→4)-β-D-Glcp

The ABO histo-blood group oligosaccharides form part of one of the most
important carbohydrate-based antigen groups, and they must be considered
when conducting both blood transfusions and organ transplants. Here we 
report the synthesis of the ABO type V and VI antigens via a linear chemical
synthesis in multimilligramme quantities. These targets will play an important
role in a range of biochemical studies including the development of tolerogens
for ABO-incompatible heart transplants.
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Barley E231G β(1→3)-glucanase

A methodology employing glycosynthase technology gives access to �(1→3)-
glucan oligosaccharides conjugatable on both reducing and non-reducing ends.
These oligosaccharide derivatives constitute valuable tools for the design of
probes useful for the studies of receptors and enzymes associated with
�(1→3)-glucans.
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The chemical bonding of sugars to other sugars or non-sugars remains of 
the greatest importance in organic chemistry, biochemistry, and medicinal
chemistry after its inception a century ago, and methodology for the available
processes continues to attract much attention. General requirements are for
suitable glycosyl donors and glycosyl acceptors, the chemistry of the former
being well advanced while that of the latter has been relatively neglected, and
is therefore given preferential attention here. Familiar and novel methods of
activating glycosyl donors are described and illustrated.
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Four new difluorosugar fluorides, 2-deoxy-2,5-difluoro-�-L-idopyranosyl
fluoride, 1,5-difluoro-D-glucopyranosyl fluoride, 1,5-difluoro-L-idopyranosyl
fluoride, and 2-deoxy-1,2-difluoro-D-glucopyranosyl fluoride were synthesized
by a radical bromination/fluoride displacement sequence, followed by
deprotection. Testing these as inactivators of the �-glucosidase from
Agrobacterium sp. showed binding to the active site as reversible competitive
inhibitors, but the only time-dependent inactivation observed was found to be
due to an extremely small amount of a highly reactive impurity.




