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Mammalian oligosaccharides are biosynthesized through the
action of glycosyltransferases that sequentially transfer single
pyranosyl residues from nucleotide mono- or diphosphate sugars

to growing carbohydrate chaifAsThe increasing availability of
recombinant glycosyltransferases has resulted in a correspondin
increase in the use of these enzymes to achieve efficient combine
chemical-enzymatic syntheses of such oligosaccharfdesu-
merous examples have also appeared where glycosyltransferas
have been shown to either transfer amnatural sugar to the

natural substrate oligosaccharide or transfer a natural sugar to a
unnaturaloligosaccharide substrate, thus increasing the scope of
the enzymatic step to include the preparation of oligosaccharide

analogues.

Most oligosaccharide analogues that have been synthesized t

probe the molecular specificity of carbohydrate-protein recognition

have the hydroxyl groups on the pyranose rings either derivatized

or replaced with other functional groupsVery few carbon-
branched sugar residues have been repoated even fewer where

the branching occurs at a carbon bearing a glycosylated OH-

group®” This is undoubtedly because the chemical glycosylation
of complex hindered tertiary alcohols is notoriously diffictithe

scope of analogues that have been prepared using glycosyltrans-
ferases also does not yet include sugar residues that are branche

at the carbon bearing the hydroxyl group undergoing glycosyla-

tion. Since such carbon-branched sugar units do not exist in
mammalian oligosaccharides, it could be expected that the
available glycosyltransferases might not be able to catalyze their
formation. Oligosaccharides containing such branched sugar units
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would be of interest for probing which face of a given sugar is
making contact with a protein binding site. The resulting

glycosidic linkage to a tertiary alcohol would additionally be

expected to be conformationally much less flexible than that to
the natural secondary OH group.

We report here the chemical synthesis of Macetyllactos-
amine analogu8 bearing a methyl branch at C-3 of the GIcNAc
residue. This compound was found to be a kinetically competent
acceptor for a fucosyltransferase that transfersiduc residue
to the branched alcohol, yielding the trisaccharide analdguofe
the well-known blood group LeX trisacchari®e Remarkably,

4 was also found to be an excellent substrate for a fucosidase
known to act on the natural LeX structu2e

The glycosyl acceptoé was glycosylated by reaction of the
glycosyl donor5,° promoted by AgOTHf, yielding the expected

as then removed using PdObroviding8 in quantitative yield.
xidation of 8 was achieved using DMS@Ac,0. Treatment

%—Iinked disaccharidg (81%) (Scheme 2). Th®-allyl group

e%f the resulting ketone with methyllithium gave compo@avith

an axial C-methyl group'! O-Deacetylation with NaOMe in

eOH followed by hydrogenolysis using Pd(OHrovided 3.

he configuration of C-3 was established through NMR TROESY
studies which show the significant NOE betweelC-Baethyl
protons and H-1 of the GIcNAc residue.

Disaccharidel is a known acceptor for thex(1—3/4)-

c%u(:osyltrans;feraséé that can be readily isolated from human

milk.*®* The K, value for1 was found to be 0.4 mM using an
established radioactive “Sep-Pak assdynd the relative velocity

of fucosyl transfer was arbitrarily set to 100. Tkemethyl-
branched accept@was also found to be an acceptor in the same
radioactive assay, with 20-fold elevat&g, (to 8.0 mM) but a
70% increase iV (synthesis) (Scheme 1).

It was very surprising that the enzyme tolerated the introduction
f a C-methyl group directly at the site of transfer, implying that
there was substantial flexibility in the active site at the transition
state of the reaction. To be certain that the reaction proceeded
normally, i.e. that OH-3 was indeed the alcohol that became
fucosylated, a preparative reaction was perforthamlyield the
C-methyl-branched trisaccharidewhose structure was confirmed
by *H NMR and MS analyse¥. In particular, H-5 of the newly
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aReagents and Conditions: (&X1.5 equiv), AgOTf (2 equiv)4 A molecular sieves, Ci€l,, —30 to 0°C, 3 h, 81%; (b) PdGI(0.5 equiv),
MeOH, room temperature (rt), 2 h, quantitative; (c) DMSO.@crt, 4 h; (d) MeLi (1.5 equiv), THF-78 °C, 2 h, 20% (two steps); () NaOMe,

MeOH, 1t, 27 h, 92%; (f) H, 20% Pd(OHYC, MeOH, 20 h, 85%.

introducedo-Fuc residue was strongly downfield-shifted (to 4.68
ppm), which is diagnostic of &-fucosylN-acetyllactosamine
sequences such & where it is found near 4.8 pp#i.

Having access to th€-methyl-branched trisaccharidg we
also examined if the fucosidase from almond meal that is kidwn
to cleave the Fuc residue in the LeX struct@revould tolerate
the introduction of a methyl group so close to the glycosidic

The surprising finding in this work is that both the fucosyl-
transferase and the fucosidase enzymes tolerate the introduction
of a large methyl substituent on the same carbon that bears the
oxygen which must be activated in both reactions. It will be
interesting to see if this will be the case also for other glycosyl-
transferases.
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(19) Compoundg or 4 (0.1-4 mM) were incubated at 37C with 6.3xU
almond meal fucosidase (Sigma, E.C. 3.2.1.111) imR%f 50 mM sodium
citrate buffer, pH 5.0, for 24 h. Fucose released was quantitated by removing
10uL aliquots, transferring them to microtiter wells containing 13 mU of
Pseudomonasp. fucose dehydrogenase (Sigma) and 0.98 mM NADP
130uL of 0.6 M diethanolamine buffer, pH 9.0, and monitoring the increase
in absorbance at 340 nm.





