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SYNTHESIS OF OLIGOSACCHARIDES BY USING LEVULINIC ESTER AS AN HYDROXYL PROTECTING GROUP

*
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Gorlaeus Laboratories, P.0. Box 9502, 2300 RA Leiden, The Netherlands

Summary: The fast, selective and mild removal of levulinyl groups with hydrazine from galac-
tose, which also carries hydroxyl functions protected with acetyl groups, enables,
under Koenigs-Knorr conditions, the synthesis of a trimer containing 8-linked ga-
lactoses.

One of the problems which Znter alia hampers the synthesis of oligosaccharides with a de-
fined sequence and length is the lack of suitable and versatile protecting groups for alco-~
holic hydroxy functions.

We now wish to report that a combination of two base-labile groups Z.e., acetyl and le-
vulinyl can be applied in the synthesis of oligosaccharides. In this approach the acetyl
groups perform a persistent and the levulinyl a temporary blocking function.

The introduction of the levulinyl group was performed by esterifyingl levulinic acid
with the hydroxy function of a suitably protected sugar derivative in the presence of 2-chlo-

ro-l-methyl pyridinium iodide (CMPI) and triethylamine (TEA) as the tertiary base. Thus,
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-reacting together the galactose derivative As (R=H, 2 mmole) with levulinic acid (2.2 mmole),
CMPI (2.4 mmole) and TEA (4.8 mmole) in dry dioxane (4 ml) gave, after work-up and purific-
ation by column chromatography, 1b (1.82 mmole) as a homogeneous oiIZb. In the same way, the
galactose unit 2a could be converted into the derivative zk (R=I), which was isolated as a
crystalline solid2a (m.p. 1!9°C, ethanol) and was the pure B—isomeer. However, levulination
of 23 (R=H), using TEA as the base, afforded solely ZB (R=I) instead of the required compound
29 (R=1). Fortunately, however, the formation of 29 (R=1) could be virtually avoided by using
1,4-diazabicyclo [2,2,2] octane (DABCO) as tertiary base. Thus, by adding in portions a so-
lution of DABCO (60 mmole) in dry dioxane (40 ml) to a stirred solution of 3a (R=H, 20 mmole)
containing CMPI (24.0 mmole) and levulinic acid (22.0 mmole) in dry dioxane (40 ml), 22 (R=I,
18 mmole) was obtained as a homogeneous oi13. Analysis of 3b (R=I) by ]H—NMR revealed the
presence (5-10%) of isomeric 22 (R=I). Deblocking of the levulinyl group from either 1b or ZE
(R=I) could be performed by treating4 these compounds with hydrazine hydrate (1.0 M) in py-
ridine/acetic acid for 10 min at 20°C. Work-up of the reaction mixture afforded solely - t.l.
c. analysis and lH—NMR spectroscopy - la or 2a (R=H) . Treatment of 3b (R=1) with phosphorus
tribromide in a mixture of acetic anhydride and water5 gave exclusively, as followed by lH—

~NMR and t.l.c. analysis, the required bromo derivative‘$~(R-I) as a colourless oi16. For the
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introduction of the interglycosidic bonds we used the method of Koenigs—Knorr7. Thus, conden-
sation of 4 (R=I, 8.8 mmole) with la (R=H, 7 mmole) in dry acetonitrile (40 ml) in the pre-
sence of I:lgl?»r2 (4.4 mmole) and l:Ig(CN)2 (4.4 mmole) afforded, after work-up and purification

by column chromatography, dissaccharide 3a (R=I, 4.9 mmole) as a homogeneous glaSSZb.Removal
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of the levulinyl group was performed by treating ’§£ (R=I, 4.2 mmole) in pyridine (40 ml) with
a solution of hydrazine hydrate (1.0 M) in pyridine/acetic acid (3:2,v/v, 40 ml). After 10
min, the cooled reaction mixture was quenched by the addition of pentane-2,4-dione, and 5b

(R=H, 4.2 mmole) was obtained, after work-up and precipitation with pet. ether (40-60°c, 200

2a,b,c

ml), as a homogeneous solid . Condensation of 22 (4.6 mmole) with i (7.5 mmole), under

the same conditions as before, afforded 6a (R=I) as a homogeneous glass which, after delevu-
lination with hydrazine, gave 213‘ (R=H, 2.3 mmole) as a homogeneous solid’za’b’c.

In conclusion, the data presented in this paper demonstrate that the mild and fast depro-
tection of levulinic ester functions with hydrazine can be applied successfully in the syn-

thesis of oligosaccharides.
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