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Abstract: The reactivity of dispiroketal protected thioglycosides makes them useful new precursors for 

oligosaccharide synthesis as is illustrated by the preparation of a protected pentasaccharide unit common to 

the variant surface glycoprotein of Trypunosoma brucei. 

The important armed/disarmed glycosylation concept introduced by Fraser-Reid et a1.2 has proven 

to be a powerful tool in the concise preparation of complex oligosaccharides. Furthermore, recent 

modifications to this general process have proven to bc equally valuable.3 The process relies upon the fact 

that the reactivity of the anomeric centrc can he regulated by either the nature of the flanking C-2 

hydroxylated derivative (ether vs ester) or the pre.sencc of cyclic acetals.4 For example, a donor having an 

ether protecting group at C-2 (armed - activated) can be chemoselectively coupled to an acceptor bearing a 

C-2 ester group (disarmed - deactivated).2 Further glycosylation of the obtained disaccharide could be 

accomplished by using a more powerful activator of the anomeric leaving group or via functional group 

interconversion. Despite the versatility of this approach there remains an exciting opportunity to tune 

glycosyl donor leaving group ability further and thus realise a greater potential for these coupling 

sequences. 

Here we wish to report the effect of dispiroketal suhstitution (dispoke protectionl) on glycosyl 

reactivity whereby we have produced a new range of differentially reactive coupling substrates. The 

potential for these methods combined with other leaving group tuning processes5 is enormous. 

The dispoke protected galactoside 4 and mannoside 6 were prepared in order to examine the 

anomeric leaving group ability of these substratcs. 6 Thus, regioselective silylation of the spiroketal 

derivative l7 afforded compound 2’ in 67% yield. Benzylation of 2 with benzyl bromide, sodium hydride 

and catalytic tetra-N-butylammonium iodide in DMF gave fully protected 3, the silicon protecting group of 

which was removed by treatment with tctra-N-butylammonium tluoride to yield the target compound 4 in 

72% overall yield. The selectively protected manno-derivative 6’ was easily obtained by regioselective 

benzylation of 5 using henzyl bromide and sodium hydride in DMF (63%). 
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dicollidine perchlorate (IDCP) mediated chemoselective glycosylation3a of glycoside 

donor 7 with dispoke protected acceptor 4 in ether/dichloroethane after 2 h, gave the disaccharide 8 in an 

excellent yield of 82% and a/p ratio of 5:2. No self condensed products were observed. Further 

chemoselective glycosylation of 8 with acceptor ~1” ’ m the presence of the more powerful activating system, 

N-iodosuccinimide (NIS)/triflic acid (TfOH),“h after a reaction time of 5 min gave a 63% yield of 

trisaccharide 10 as essentially one anomer (Scheme 1). These coupling procedures are also suitable for the 

synthesis of mannosides. For example, coupling of thio-mannoglycoside 11 with dispoke protected 

derivative 6 gave dimer 12 in 51% yield which could be further coupled with glycosyl acceptor 13 to give 

manno trisaccharide 14 as a single anomer (Scheme 2). These examples clearly illustrate that a dispoke 

protecting group has a profound influence on the reactivity of the anomeric centre. Furthermore, the 

reactivity is of an order of magnitude hetween suhstrates having a fully arming ether or disarming ester 

protecting group on C-2 which implies that dispoke protected thioglycosides may be regarded as semi- 

disarmed substrates. 
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The potential of this new glycosylation sequence was illustrated by the preparation of suitably protected 

pentasaccharide 19 which forms part of the variant surface glycoprotein of Ttypunosoma brucei.‘* 

The pseudo-disaccharide 17 was obtained by TBDMSOTf promoted coupling12 of glucosylimidate 

161”,14 with known inositol derivative 1515 in toluenc (72%. @2/l). It is of interest to note that the p 

anomer predominated when this glycosylation was performed in dichloromethane or if the TBDMS 

protecting group on the glycosyl donor was replaced by an electron withdrawing acetate functionality. 

Treatment of 17 with TBAF in THF gave the acceptor 18 which was coupled with trisaccharide 10 in the 

presence of NIS and catalytic TfOH to give pseudopcntasaccharide 1916 as a single anomer in an 

unoptimized yield of 41%. Compound 19 has the appropriate protection pattern for further processing to 

the GPI anchor of Trypunosoma brucei. 
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In summary, we have demonstrated that the dispoke protecting group has a marked effect on the 

reactivity of the anomeric centre and may be rcgardcd as a semi-disarmed substrate. This allows the 

preparation of complex oligosaccharides in a concise manner thus avoiding tedious functional group 

manipulation that often accompanies other syntheses. 
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