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Abstract: Fully O-benzylated mono-, di- and trisaccharide glycosy! azides representing the reducing terminal of
the core structure of N-glycans were synthesized. Totally and partially benzylated thioalkyl glucosamine
glycosides were converted into the corresponding glycosyl azides with trimethylsilyl azide in the presence of
methyl triflate. The B-mannosidic linkage was created by C-2 epimerization of the initially introduced B-D-gluco-
unit via oxidation followed by stereoselective reduction with tetrabutylammonium borohydride. © 1998 Elsevier
Science Ltd. All rights reserved.
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Most N-linked glycoprotein glycans share a common pentasaccharide core structure (I). The chemical
synthesis of glycopeptides as glycoprotein modelling tools represents an area of significant interest [1-3]. In the
framework of our research project on the synthesis of N-glycopeptides, we have studied the optimization of
coupling reactions between free glycosylamines derived from GlcNAc and GlcNAc(B1-4)GlcNAc and selectively
blocked oligopeptides, providing a unified and generally applicable protocol, irrespective of peptide composition
and intramolecular succinimide forming tendency [4]. Using this method, two glycosylated decapeptide
fragments of a lectin, containing these carbohydrate units, were prepared in a semipreparative scale [4]. To
further investigate the coupling reaction between glycosylamines and selectively protected peptides, with respect
to the size of each component and choice of protection for the carbohydrate hydroxyl functions, here we
describe the preparation of the fully O-benzylated glycosyl azides GIcNAc(B1-N3) (1), GlcNAc(B1-
4)GIcNAc(B1-N3) (2) and Man(B1-4)GlcNAc(B1-4)GIcNAc(B1-N3) (3) representing the reducing terminal of
the core structure of N-glycans.

The synthesis of O-acetylated glycosyl azides from O-acetylated glycosyl halides and from peracetates of
mono- and disaccharides is well reviewed [5]. In general, glycosyl azides can be subjected to the conventional
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protection-deprotection protocols used in carbohydrate chemistry [5,6]. However, a strong base can effect the
loss of the anomeric azido function [5]. Despite successful alkylations of glycosyl azides [6], in some attempts,
O-benzylations in the presence of various bases failed [7]. Partially benzylated glycosyl azides can also be
prepared from the corresponding fluorides [8] and trichloroacetimidates [9].

Our current synthetic strategy is based on the following retrosynthetic pathway:
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Accordingly, the approach includes the synthesis of glycosyl azides via thiocalkyl glycosides and the
preparation of suitably protected disaccharide-thioglycosides containing a B-mannosidic linkage [10,11]. The
proposed protocol is suitable to prepare further extensions of the compounds described now.

Compound 6 [10] (Scheme 1) was benzylated to afford 7 or acetylated to yield 9. The fully/selectively
benzylated thioethyl glycosides 7, 9 and 11 [10] [mp 104°C] were treated with trimethylsilyl azide in the
presence of methyl triflate and molecular sieves in dichloromethane, furnishing the crystalline glycosyl azides 8
(precursor of 1), 10" and 12" [mp 133°C}, respectively, in high yields (83-92%). Deacetylation of 10 and
reductive ring cleavage of 12 gave glycosyl acceptor 4' Condensation of thioglycoside 7 and acceptor 4
promoted by NIS-AgOTf [12] gave the chitobiose derivative 13 (precursor of 2) in a yield of 90%.
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Scheme 1 : a) BzIBr, Ag,O, DMF, 89%; b) TMS-N;, MeOTT, 91%; c) Pyr, Ac;O, quant.; d) TMS-N3, MeOTf, 92%;
¢€) K,CO;, THFMeOH, 90%, f) TMS-N;, MeOTf, 83%,; g) MesNBH;, AlCl;, THF, 86%; h) NIS, AgOTY, -40°C, 90%

! Compounds 4 [6,9], 10 [9,13] and 12 [6} have been prepared earlier along other routes.
2 The conversion of the thiophenyl analogue of compound 9 into glycosyl azide 10 has been reported [13].
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Scheme 2 : a) AgOTH, -40°C, 84%; b) K,CO,, THF/MeOH, 90%; ¢) DMSO, Ac,0; d) Bu,NBH,, THF, 0°C, 81% (two steps);
¢) BzIBr, Ag,O, DMF, 88%; f) NIS, AgOTf, -40°C, 81%

For the synthesis of the $-(1—>4)-linked D-mannosyl chitobiosyl azide 18, perbenzylated disaccharide
thioethyl glycoside § was prepared first (Scheme 2). Condensation of 2-O-acetyl-3,4,6-tri-O-benzyl-o-D-
glucopyranosyl bromide [14] and acceptor 6 in dichloromethane-toluene in the presence of AgOTf and
molecular sieves gave disaccharide 14 in a yield of 84%. Removal of the 2'-O-acetyl group of compound 14
followed by oxidation of the HO-2' function afforded ulose derivative 16. Reduction of ulose 16 with BusNBH,4
[15] in tetrahydrofuran furnished disaccharide thioglycoside 17 (B-manno-epimer) in a stereo-selective manner
(81% yield from 15). Only a faint spot of the B-gluco-epimer 15 was detectable by TLC. Then, compound 17
was benzylated to give glycosyl donor 5. Condensation of thioglycoside 5§ and acceptor 4 in dichloromethane-
acetonitrile in the presence of NIS-AgOTf and molecular sieves gave the mannosyl chitobiose derivative 18
(precursor of 3).

The phthalimido functions of 8, 13 and 18 were removed by treatment with ethylenediamine [16] and
the resulting products were N-acetylated to furnish the fully O-benzylated glycosyl azides® 1, 2 and 3 in yields of
84%, 83% and 79%, respectively.

* All compounds gave satisfactory microanalytical andor spectroscopic data. Selected spectroscopic and physical data are the
following: compound 7: [a]p +51.4° (¢ 0.5, CHCl,); 8 (CDCls) 5.25 (d, 1H, H-1, J; ; 10.3 Hz). Compound 8: mp 103°C (ethanol);
[ado +36.7° (c 0.4, CHCL); 8y (CDCly) 5.37 (d, 1H, H-1, J,; 9.4 Hz); IR v 2105 cm™ (N;). Compound 13: [a]p +17.3° (¢ 0.2,
CHCly); 8y (CDCLs) 5.32 (d, 1H, H-1, J; > 8.3 Hz), 5.15 (d, 1H, H-1", J; > 9.3 Hz); 8¢ (CDCl;) 96.92 (C-17), 85.51 (C-1). Compound
14: [a]p +23.3° (¢ 0.3, CHCly); 8y (CDCls) 5.18 (d, 1H, H-1, J; ; 10.6 Hz), 4.59 (d, 1H, H-1", J;-» 9.8 Hz); 8¢ (CDCl;) 100.31 (C-1°),
83.02 (C-1). Compound §: [a]p +18.2° (¢ 0.1, CHCly); 8y (CDCls) 5.22 (d, 1H, H-1, J;, 10.0 Hz), 4.90 (bs, 1H, H-1); 8¢ (CDCls)
101.54 (C-1"), 82.69 (C-1). Compound 18: [a]p +9.5° (¢ 0.5, CHCl3); 84 (CDCl3) 5.27 (4, 1H, H-1, J;; 8.0 Hz), 5.16 (d, 1H, H-1',
J1-29.0 Hz), 4.89 (bs, 1H, H-1"); 8¢ (CDCl3) 101.54 (C-1"), 97.06 (C-1"), 85.54 (C-1). Compound 1: mp 171°C (ethanol); [a]p -34°
(c 0.4, MeOH), 3y (CDCl3) 4.99 (d, 1H, H-1, J;, 10.4 Hz), 1.89 (s, 3H, NAc), 8c (CDCl;) 87.81 (C-1); IR v 2105 cm™ (N,).
Compound 2: [o]p -34.7° (¢ 0.4, CHCLy); 8, (CDCl3) 4.80 (d, 1H, H-1, J1; 8.1 He), 4.38 (d, 1H, H-1", J; - 8.0 Hz), 1.92 and 1.72
(each 3H, 2NAc); 8¢ (CDCl3) 100.41 (C-17), 88.77 (C-1); IR v 2100 cm™ (N3). Compound 3: [o]p +48.7° (¢ 1.2, CHCl3); 8y (CDCly)
4.76 (d, 1H, H-1, J,, 7.6 Hz), 4.49 (d, 1H, H-1"", J,-,- <2 Hz), 4.47 (d, 1H, H—l J1-2: 7.6 Hz); 8¢ (CDCl3) 101.24 (C-17, Jo-ma-
156 Hz), 99.83 (C-1", Jc.1 111160 Hz), 88.38 (C-1, Jo, 1. 160 Hz); IR v 2100 cm™ (N3).
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In summary, fully and partially benzylated glycosyl azides have been prepared from the corresponding
thioalkyl glycosides by direct activation of the anomeric center. Glycosyl azides 1, 2 and 3 are stable compounds.
Chemoselective reduction (PtO,/H;) of their azido functions resulted in fully O-benzylated glycosylamines. The
investigation of their coupling reactions by in situ trapping their amines with selectively protected oligopeptides

as well as the preparation of larger oligoglycosyl azides are in progress.
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