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Note

2-Deoxy-2-nicotinamido derivatives of some mono-, oligo-, and poly-sacchar-
ides

SHIGEHIRO HIRANO, YAsuo OHE, AND NORIAKI MATSUDA
Department of Agricultural Biochemistry, Tottori University, Tottori 680 (Japan)
(Received April 5th, 1977; accepted for publication May 2nd, 1977)

Nicotinamide is one of the B, group of vitamins, a vasodilator, a factor which
decreases the lipid level in rat blood plasma'-2, a bifidus factor®, and a component of
nicotinamide adenine dinucleotide (NAD) and its phosphate (NADP).

We now report some novel nicotinamide derivatives produced by the N-
nicotinoylation of 2-amino-2-deoxy sugars and some oligo- and poly-saccharides
containing 2-amino-2-deoxy sugar residues.

2-Deoxy-2-nicotinamido-D-glucose (1), ethyl 2-deoxy-2-nicotinamido-a- (3)
and B-p-glucopyranoside (4) were prepared by treatment of the amino compound
with nicotinic anhydride in methanol. Formamide was the reaction medium for
N-nicotinoylchondrosine (5) and N-nicotinoylheparin (7), 109 aqueous acetic acid—
methanol for N-nicotinoylchitosan (6), and pyridine for 1,3,4,6-tetra-O-acetyl-2-deoxy-
2-nicotinamido-D-glucose (2). Products 1-4 were isolated crystalline, and 5-7 as
amorphous substances, in yields up to 87 9. Physical constants and analytical data
are given in Table I; 1, 3-5, and 7 were soluble in water, but 2 and 6 were insoluble.
Compound 2 was identical with the product {m.p. 221-222°, [«]L% + 21° (c 0.48,
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Compound R! R? R3 R4 R5 RS
1 H, OH OH OH H OH
2 H, OAc OAc OAc H OAc
3 H OEt OH OH H OH
4 OEt H OH OH H OH
5 H, OH OH H 0-3-p-GlcA OH
6 0-Glycan H OH O-Glycan H OH
7 H 0-Glycan OH O-Glycan H OSO3Na
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chloroform)} prepared from 1,3,4,6-tetra-O-acetyl-2-amino-2-deoxy-p-glucose hydro-
chloride and nicotinoyl chloride!-2.

The presence of nicotinamido residue in the various products was reflected by
i.r. absorptions at vXBr 1650 and 1550 (C = O and NH), and 1600 cm~' (phenyl);
by n.m.r. signals at § 7.2-9.1; and by u.v. absorptions at 4_,,, 256 and 262 nm. The
d.s. (degree of substitution) values were calculated on the basis of the ratio of the
intensities of signals for (N-acyl protons)/(methine and methylene protons of the
sugar) in the n.m.r. spectra. The d.s. values of N-nicotinoy! group were 1.00 for 1-5.
Compound 6 contained 0.88 N-nicotinoyl and 0.12 N-acety! per hexosaminide residue,
7 (prepared in formamide) contained 0.82 N-nicotinoyl and 0.18 N-acetyl per hexos-
aminide residue, and 7 (prepared in water*) contained only 0.41 N-nicotinoyl and
0.18 N-acetyl per hexosaminide residue.

The biological properties of these new compounds are under investigation.

EXPERIMENTAL

Melting points were measured with a Yanagimoto SP-2 apparatus and are
uncorrected. Other analytical methods have been described previously®.

Nicotinic anhydride was prepared from nicotinoyl chloride and potassium
nicotinate®. Ethyl 2-amino-2-deoxy-a- and B-D-glucopyranoside hydrochloride were
prepared from ethyl 2-acetamido-2-deoxy-af-D-glucopyranoside by N-deacetylation
followed by chromatography on a cation-exchange resin’. N-Desulphated heparin*
was prepared from heparin isolated from porcine intestinal mucosa (Sigma Chemical
Company, St. Louis), and chondrosine (Seikagaku Kogyo Company, Ltd., Tokyo)
and chitosan (Kyowa Yushi Company Ltd., Tokyo) were commercial products.

N-Nicotinoylation was performed by each of the four established methods*->'78,
as cited in Table I.
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