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Sequence of Regioselective Glycosylation Steps
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Abstract: A new regioselective glycosylation strategy was used to develop a highly efficient synthesis

of the dimeric Lewis X determinant linked to an azido type spacer arm. Regioselective galactosylation

of 3,4 glucosamine diols 2 and 3 with galactose donor 4, followed by fucosylation provided two

trisaccharide building blocks 9 and 10. The final condensation involved a 3b-regioselective

glycosylation of the 2b,3b trisaccharide diol i1 in good yields. © 1998 Elsevier Science Ltd. All rights reserved.
A series of glycosphingolipids expressing extended polyfucosylated type-2 oligosaccharide sequences
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carbohydrate epitopes represented by these complex structures have been found to display higher degree of

tumor-association than simpler parent structures such as Le' or Le'. The increasing interest and demand of
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and immunotherapy is one of the leading driving
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The protection-deprotection strategy for the synthesis of acceptors containing only a single free hydroxyl

group is still a long and tedious process. Indeed for medium to large oligosaccharides, like dimeric Le*

through the impiementation of new more effective donors, coupling procedures and concepts such as the
armed-disarmed strategy.

Regioselective glycosylation strategies are currently used to minimize the protecting group

moiety. This old concept is now attracting a renewed interest, because the factors influencing the outcome of
the reaction can be manipulated to increase or even reverse the usual regioselectivity. The hydroxyl group
reactivity pattern usually depends upon the nature of the surrounding protecting group substitution.
Furthermore, the absent of a protective group in a neighbor position generally induces an improvement in the
coupling vields.

In the present paper we outline a very straightforward strategy for the synthesis of dimeric Le*

hexasaccharide 1 (figure 1) that make use of regioselective glycosylation process at crucial steps.

0040-4039/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)02104-2



9144

OH OH
l\HNO/\\oH \wVOVOH
OH ““\,/Os,\ OH {)u\\/‘ s
0 B R o 70O
HOMAH//U\_//Z?'O’ UW/‘ ~d
OH -OH OH

The usual reactivity of a 3,4-diol i
glycosylation reaction by the use of the phthalimido function at C-2. This reaction, that afford a mixture of
products with a strong predominance of a p1-4 compound. has been fixed to give only the desired 1-4 isomer
by changing the phtha

we also attained a complete regiospecific galactosylation of similar diol acceptors 2° and 3° bearing a

phthalimido-protecting group, by using a 4,6-benzylidene galactosyl donor. The presence of a cis-decalin
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he [_51"4 disaccharides 5 and 7 were obtained in a 81 % ylelﬂ (bcneme l) witih complete regxo- and

stereoselectivity, using a slight excess of the galactosyl imidate (1.2 eq) 4® under trimethylsilyl

trifluoromethanesulfonate (TMSTfO) catalysis. The 1-3 isomer was not detected neither in the TLC analysis
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of the reaciion mixiure, nor in the NMR specirum o
by NMR characterization of compound 5 and 7 and also of their acetylated derivatives 6 and 8.”
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82 %) and stereoselectivity (Scheme 2) to provide the trisaccharides building biocks 9 and 10.

Trisaccharide 10 was deallylated in 76 % yield using palladium chloride in a mixture of acetic acid and

sodium acetate.'' The reducing trisaccharide 12 was then transformed into the richloroacetimidate donor
- " s v v sewa oot .. T P ra- _ . aebo e 12 ey
13 with good yields (74 %) by reaction with trichioroacetoniiriie and potassium carbonate, ~ followed by

column chromatogratophy.
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ation of trisaccharide 9 led to the diol-acceptor 11 in only one step. This compound was used to
further substantiate the regioselective concept.
enhanced by the presence of the vicinal benzylidene group, and therefore would be the preferred site of
substitution. The condensation reaction of trisaccharides 13 and 11 was performed in acetonitrile at —40 °C

nndor
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and stereoselectivity

the hexasaccharide 14 with complete regio-
in good yields (58 %). Two dimensional homo- and heteronuclear NMR spectroscopy unambiguously
confirmed the structural identity of the protected hexasaccharide’. Classical deprotection of hexasaccharide
14 afforded the target compound 1 in 65 % yield.

In conclusion, the galactosyl donor used in this strategy made it possible to achieve complete
regioselective reactions, which provide a very efficient route to access the dimeric Le* hexasaccharide. The
use of this concept for the synthesis of other polyfucosylated tumor-associated antigenic determinants is now

being explored.
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