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Abstract: A practical synthesis of formaldehyde, nitroethene, and nitroethane C-glycosylated with a
2-acetamido-2-deoxy-p-D-glucopyranosyl group is described. Synthesis follows the nitromethane
route and involves an unusual, intramolecularly catalyzed B-elimination of acetic acid and pH-
controlled ozonolysis of nitronate salts. Copyright © 1996 Elsevier Science Ltd

2-Acetamido-2-deoxy-B-D-glucose (N-acetyl-D-glucosamine, 1) is the most often occurring
carbohydrate unit of glycoproteins! and occurs as single glycosyl units in nucleoplasmic and cytoplasmic
proteins.2 In these natural materials with crucial roles in biological recognition and regulation phenomena, 1
occurs solely as B-D-pyranosyl units glycosidically linked to a serine, threonine, or another glycosyl unit or
attached through a glycosylamine linkage to asparagine. C-Glycosyl derivatives of 1 can serve as stable
analogs for studies of biological recognition and regulation and as biologically active agents.3 Efficient
methods for the synthesis of C-glycosyl compounds derived from 1 are therefore necessary for the generation
of carbohydrate mimics.

Several routes to C-glycosyl compounds involving catalyzed additions to activated carbohydrate
derivatives have been elaborated.4 However, these methods are incompatible with Lewis acidic and anionic
conditions, when applied to derivatives with an amino or amido functionality. As a result, azides as amine
equivalents have been utilized.’

However, the availability of C-(B-D-glycopyranosyl)nitromethanes,57 together with the ozonolysis of
their nitronate salts,3:9 offered a straightforward route to a series of C-glycosyl compounds with the
acetamido functionality. This communication reports a concise synthesis of such a series of versatile
derivatives of 1.

Treatment of 2 (Scheme 1) in its nitronate form, generated in aqueous solution containing 1.2
equivalents10 of 0.3 M NaOH, with 0.4 equiv/min of ozone at room temperature until the reaction mixture
reached pH 7 afforded a 4:1 mixture of aldehyde 3 and acid 4. As 3 is an unstabilized aldehyde and easily
oxidized to acid 4, the subsequent workup was done under an atmosphere of nitrogen, and crude syrupy 3
was used without purification.1!
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Conditions: i, 2 steps,58 ii, NaOH, Hy0, O3, r.t.; iii, 1. MeNO,, NaOMe, MeOH; 2. H* resin, HCO3™ resin,
Hy0; iv, Acy0, HySOy; v, 1. Hy, Pd/C, EtOAc; 2. NaOMe, MeOH.

Compound 3 (0.2 M solution in MeOH) was reacted with 10 equiv of MeNO, and 12 equiv of 1.5 M
NaOMe in the dark at room temperature for 5 h. Treatment of the reaction mixture with ion-exchange resins
in the H* and HCO;3~ forms!2 afforded a pure 2:1 mixture of epimeric nitrohydrols § in 58% overall yield
from compound 2. Acetylation of a 30% methanolic solution of syrupy § was accomplished with Ac,O and a
catalytic amount of H,SO,4 with temperature control, as sensitive product 6 was formed spontaneously under
the acidic conditions. Careful extractive workup of the acetylation mixture!3 afforded nitroalkene 6 as the
only product in 89% yield (isomer ratio E:Z > 95:5).14 The unusual behavior of acetylated nitrohydrols 5 is
apparently connected with the presence of the acetamido functionality in the molecule, which catalyzes f-
elimination of an HOAc molecule intramolecularly.!5 Analogous per-O-acetylated epimeric mixtures of
nitrohydrols derived from D-glucose, D-galactose, and D-mannose were stable under the acetylation and
isolation conditions and were obtained in 85-90% yields. 16

Compound 6 [2-(2'-acetamido-3',4',6'"-tri-O-acetyl-2'-deoxy-B-D-glucopyranosyl)nitroethene] may be
employed in various syntheses of C-(N-acetyl-B-D-glucosaminyl) compounds by Michael additions. Catalytic
hydrogenation!7 of 6 in EtOAc over Pd/C within a 10 min period led to the selective reduction of its alkene
double bond to give 7 in 86% vield. Its deacetylation under Zemplen conditions afforded nitroalkane 8,18
convenient for the synthesis of the C-glycosyl analog of GlcNAc-Asn by the nitromethane methodology.1?
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