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SYNTHESIS OF A POLYMER-SUPPORTED SIALIC ACID GLYCOSYL DONOR
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Abstract: A sialic acid glycosyl donor 9 immobilized on polyethyleneglycol monomethyl ether
(MPEG) was prepared. Glycosylation of galactose derivatives 10 or 15 with 9 led to o-linked
disaccharides 13 and 16, respectively. © 1997 Elsevier Science Ltd. All rights reserved.

Since biomedical potential of oligosaccharides and related glycoconjugates has been well recognized!,
development of methodologies effective for rapid assembly of oligosaccharide is attracting current attention.
In this context, polymer support approach is particularly promising in principle2. Recently, we have
reported a novel strategy of polymer support oligosaccharide synthesis3, based on the concept of orthogonal
glycosylation strategy*. This approach most typically starts from polymer supported thioglycoside I.
Reaction with glycosyl acceptor IT carrying a glycosyl fluoride functionality gives diglycosy! fluoride
which can then be used as a glycosyl donor for the second coupling. Elongation of glycan chain can be
performed by iterative glycosylation with alteranative use of thioglycoside and glycosyl fluoride as
acceptors. Since silalic acid (NeuAc) most frequently exists as a non-reducing end terminal residue,
polymer supported NeuAc thioglycoside is required in order to extend the approach into NeuAc containing
oligosaccharide.
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NeuAc donor 9 was designed based on the considerations that follow. Firstly, polyethylene glycol
monomethyl ether (MPEG) was chosen as a polymer sector2¢, By doing so, glycosylation can be performed
in a solution phase manner, thereby avoiding the pseudo-high dilution problem inherent to solid phase
systems. In addition, the quality check of products can be easily performed spectroscopically in a
conventional manner. Secondly, stereocontrolling auxiliary (SPh) approach3 was adopted for the initial
attempt of polymer support NeuAc glycosylation, because this approach should guarantee the nearly
complete stereochemical control irrespective of the reactivity of acceptor and reaction conditions (solvent,
promoter, etc.5).

Synthesis of 9 (Scheme 1) started from known 8-OH derivative 17, which was first converted into
acetate 2. Stereoselective incorporation of the SPh substituent at C-3 position was performed in the same
manner as described previously for the perbenzylated cognate3a.7. Thus, sequential treatments with NBS
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and PhSK afforded 4 as a mixture of diastereomers (4a:4b=6:1) which was epimerized into 4b. Subsequent
acetylation into 5 and treatment with Me3SiSMe-TMSOTf® afforded 69 that was deacetylated into 7.

Coupling with the polymer was performed by reacting with succinylated PEG monomethyl ether!0
(MPEGSu) by the action of 1-(2-mesitylenesulfonyl)-3-nitro-1,2,4-triazole (MSNT)!1. Alternatively, 7 was
converted into 8-O-succinate 8 and then coupled with MPEG. In either route, NeuAc-PEG conjugate 912 of
nearly identical quality was obtained!3.
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a, Ac0/Py, 22°C, 10 h, 99%; b, NBS, H,0-MeCN (1:8), 26°C, 2.5h; ¢, PhSK, t-BuOH-THF, 4°C, 2.5h,
88% over all from 1; d, 0.005M DBU, toluene, 4°C, 8h, 78%; e, Ac,0, Py, DMAP, CH,Cl,, 4°C, 14h, then
r.t., 4h, 93%,; f, MeSSiMes, MesSiOT!, C{CH),Cl, molecular sieves 4A, 50°C, 2h, 91%; g, 0.05M MeONa,
MeOH, r.t, 13h, 92%; h, succinic anhydride, Py, DMAP, 75°C, 17h, 63%; i: MPEGSu, MSNT, N-
methylimidazole, CH,Cly, r.t., 91 h, 50-55%; j, 1. MPEG, MSNT, N-methylimidazole, CH,Cl,, 28°C, 38 h,
55-65%; 2. Acy0, Py, CHoCly, rt., 14 h

Galactose derivative 10 with a free primary hydroxyl group was chosen as a model glycoside acceptor
(Scheme 2). Thioglycoside function of 9 could be effectively activated with MeSSMe,-OTf (DMTST)14 1o
afford a quite reasonable yield (65-70%) of disaccharide 139, after cleavage from polymeric product 1112,
Ample precedents’ strongly support the anomeric configuration of NeuAc to be o that was confirmed by
3JC-H value between C-1 and H-3,4 of NeuAc. Auxiliary phenylthio substituent was reductively removed
by treatment with Ph3SnH/AIBN to afford 14% in 75% yield!5, Removal of the SPh group was also
effective at the polymer bound stage. Thus, standard desulfurization of 11 (Ph3SnH/AIBN) led to polymer
12, treatment of which with 0.1M MeONa in MeOH gave 14 in 70% overall yield.

Less reactive 15 was also glycosylated successfully to give the 2—3 linked product12 which was isolated
as a lactone 167 in 50-60% yield (3JC12-H32ax 7.3 Hz).

In summary, a sialic acid glycosyl donor 9 supported on a soluble polymer (MPEG) was synthesized and
demonstrated to be effective for stereoselective glycosylation.
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a, DMTST, CH,Clp, molecular sieves 4A, —40°C~ 27°C, 22 h; b, Ph3SnH, AIBN, toluene, 80°C, 2;
h; ¢, 0.1M MeONa, MeOH, rt.,, 14 h.
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