Mild elimination of a glycosidically linked -OCH,CH,CH,NH, spacer-arm
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The spacer-arm —-OCH,CH,CH,NH, of complex oligosaccharides can be removed by oxidative deamination followed by alkaline
[-elimination.

The application of oligosaccharides to various chemical and bids with oxalic acid. The final acetylation with acetic anhydride
chemical studies often requires that these were prepared with pyridine simplified the chromatographic purification (see
the free 1-OH group or as spacered glycosides,as glyco- Scheme 1).

sides of alcohols whose second function may serve for conjuga- In this way, the azomethine obtained from the spacered blood
tion with macromolecules or labels. Spacering is one of the kegroup trisaccharide B gave rise to 41% aldeh§dand 39%
problems of oligosaccharide synthesis strategy. The introductiorROCH,CH,CH,NHAc derivative4b. The azomethine obtained

of a spacer or prespacer group can be performed (i) at the fineibm spacered blood group trisaccharide A under the same con-
stage of the synthesis (by glycosidation of the oligosaccharidditions gave rise to benzoxaza®(70%). Although according to
with a spacer alcohol) or (ii) at the initial stage when the spaceCorey and Achiv&primary amines can be converted into either
also serves as a 1-O-protecting group. Both approaches hasarbonyl compounds or benzoxazole depending on carbon chain
advantages and drawbacks. The former makes it possible bvanching, it is surprising that trisaccharides having only minor
obtain both free and spacered oligosaccharides; however, spatifferences in the sites distant from the reaction centre behaved
ering at the final stage usually leads to a loss of yield, especialip such a different fashion under the same conditibns

when a microscale synthesis is performed. The second approachThe next stage of the proposed method has to be alkaline
is more economical; however, only the spacered product can Ifieelimination of the free trisaccharide from derivatieand7.
obtained. However, the treatment with aqueous alkali solutions would
result in splitting off the monosaccharide from the position O-3

OR_COR of the despacered Gal moiety due to additighalimination,
O OR _OR where the deprotected 1-OH group plays a role of the aldehyde
RO § o) group. To avoid the seconddpyelimination (so-called peeling),
Yo Pk/sp we used the conditions of base-catalysed acetolysis/acetylation
o (AcOH + AcONa + AgO) described earlier for the elimination
Me o of complex oligosaccharides from the protein cbeeetic an-
g iOR hydride converts 1-OH into 1-OAc and thus blocks it. Thus, the
ROOR treatment of compoundsand?7 with an AcOH-AcONa—A®©
mixture at 110 °C for 48 gave despacered derivati2b or
1a sp = OCHCH,CH,NHCOCF, R = H, Y = NHAC 2ain 68 or 93% yield, respectively. - .
1b sp = OCHCH,CH,NHCOCF, R=H, Y = OH Note that we did not optimise the conditions of either the
2a sp = OAc, R = Ac, Y = NHAC Corey reaction op-elimination and did not perform a one-pot
2b sp=0Ac, R=Ac, Y = OAc process, which can increase the yields of final oligosaccharides.
3a sp = OCHCH,CH,NH,, R = H, Y = NHAc Thus, we have demonstrated that 3-aminopropyl glycosides
3b sp = OCHCH,CH,NH,, R=H, Y =OH of complex oligosaccharides can be converted into despacered
4a sp = OCHCH,CH,NHACc, R = Ac, Y = NHAc forms in non-acidic conditions.

4b sp = OCHCH,CH,NHACc, R = Ac, Y = OAc

Here we describe a methodology based on the second a A solution of amine3 (0.34 mmol) and 3,5-deert-butyl-1,2-benzo-

Ok uinone (83 mg, 0.37 mmol) in 30 ml of MeOH was stirred under argon
grgaNC E{ nv?/m(e:rllng]se Jf?énnot\a/;lp?;;gg i?]pgucre ;tg:j?rg*sp at room temperature. The colour of the reaction mixture changed from
2INFlo, .

dark brown to green in 1 h. The stirring was continued for 24 h; next,

A simple one-stage removal of the spacer-arm by acid hy(Sxalic acid dihydrate was added to pH 2, the reaction mixture was evapo-

drolysis or acid acetolysis in oligosaccharidesand1b was  4teq to drynesin vacug and the solid residue was washed with a 2:1
unsuccessful because of cleavage of the acid-labilelFRGal  ethyl acetate—benzene mixture to remove the remaining benzoguinone.
bond# The residue was conventionally acetylated with@\n Py for 24 h, and

In searching for a mild despacering procedure, we examinegtoduct 6 or 7 was separated by column chromatography. Selected
the applicability of the following two-stage approach. The spacerspectral data:
arm —OCHCH,CH,NH, in compound3a or 3b was subjected 6! *H NMR (CDCl) ¢: 1.19 (d, 3H, M), 1.9-2.18 (27H, 90Ac),
sequentially to the Corey mettfoahd alkaling3-elimination by ~ 3.37 (m, 2H, €&,CHO), 3.67 dd (1H, K J,, 7.5 Hz,J, 3 10 Hz), 3.78
treatment of the compounds with 3,5tdit-butyl-1,2-benzo- (M, 1H, H), 3.98, 4.08 (2H, B}, 4.09, 4.30 (2H, F), 4.10 (m, 1H,

: ; i o ; : i QCHCH,), 4.41 (1H, H"), 4.45 (m, 1H, OEGI'CH,), 4.46 (d, 1H, H),
quinone in methanol and acidification of intermediate azomethine 51 (m_AH. M), 5.12 (1H, 1), 5.18 (1H, H'), £.23 (1H, H'), 5.34

T As a rule, this spacer is used as the trifluoroacetamidopropy! groufdd, 1H, H, J, . 3Hz,J, » 10 Hz), 5.37 (d, 1H, H, 5.39 (d, 1H, ¥,
—OCH,CH,CH,NHCOCEF;, which can be quantitatively deblocked by an J, 5 3.5 Hz), 5.46 (dd, 1H, ¥, 5.52 (d, 1H, H, J;. ». 3.5 Hz), 5.61 (dd,
alkali2 1H, H¥). FAB MS,m/z. 922 (M¥).

* No cleavage of the glycosidic bond Gap leading to desired per- 7:1H NMR (CDCL) d: 1.07 (d, 3H, M#), 1.35 (s, 9H, 3Me-q), 1.5 (s,
acetate2a or 2b was observed when acid acetolysis of the correspondin®@H, 3Me-q), 3.30 (t, 2H, C}€=), 3.81 (dd, 1H, K J, ; 7 Hz,J, ;9 Hz),
trifluoroacetamidopropyl glycosides of trisaccharidesor 1b (AcOH/ 3.89 (dd, 1H, B, J;, 3Hz), 4.13 (m, 1H, OBCH,), 4.26 (1H, H),
Ac,0/H,S0,, 100:100:1, 0-20 °C) was carried out. More severe condi4.43 (m, 1H, OGI'CH,), 4.5 (1H, H), 4.51 (d, 1H, M), 5.02 (dd, 1H,
tions (an increase in the amount of sulfuric acid or a higher temperaturé)?, J; » 11 Hz,J; , 3 Hz), 5.2 (1H, H'), 5.24 (d, 1H, H, J;. , 3 Hz),
led to the cleavage of the Fut-2Gal bond. Analogous results were 5.25 (1H, B"), 5.32 (dd, 1H, H, J, 5 11 Hz,J, ;. 3.5 Hz), 5.37 (dd,
obtained upon acid acetolysis (AcOHA®H,SO,, 100:100:1,5°C) of  1H, H), 5.46 (dd, 1H, H¥), 5.51 (d, 1H, M), 6.17 (d, 1H, NHACJ\}; »

A trisaccharide acetamidopropyl glycosie However, under the same 9 Hz), 7.54 (d, 1H, H-q), 7.55 (d, 1H, H-q). FAB M8&z 1123 (M).
conditions, the similar B trisaccharide glycos#iewas converted into 71 Corey and Achiva also described the formation of a benzoxazole
peracetat@b, 90%. product without an explanation of the over-oxidation.
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