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Abstract — The products formed in the reaction of per~(acyl—glycosylitothiocyanates with

w—haloalkylamines are shown to be glycosylamino— and N, N -bis—glycosyl—heterocycles.

Per—(O—acyl-glycosylimidazolidine—2—thiones (1) are starting materials for the preparation of some mesoionic
nucleosides! related to biclogically active natural products®. In 1981, Ogura® claimed an efficient synthesis of
N-nucleoside derivatives of imidazolidine—2~thione (1) and hexahydropyrimidine—2—thione (2). Among the
data reported by these authors there, an unassignable absorption appears in the infrared spectrum at 1625
cm™ which is in disagreement with these structures, and it suggests that the products formed are

glycosylaminoheterocycles (3 or 4)*.
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On treatment of 2,3,4,6—tetra—CO-acetyl—p—D—glucopyranocsylisothiocyanate (§) with 2—chloroethylamine
hydrochloride under the same conditions described by Ogura®, a new product is isolated which was confirmed
the structure of N,N“bis(2,3,4,6~tetra—O—acetyl—g—D-glucopyranosyl}- N—(2—thiazolin—2—yl)thiourea (6)°
by 3C-nmr spectroscopy. Thus, all glycosidic signals are duplicated in the 'H~ and 1¥C-nmr specira,
showing the existence of two sugar moieties. The presence of the thiourea linkage in 6 was indicated by a
signal at & 181.97 ppm and the large upfield poeition at & 165.76 ppm is in agreement with a C=N bond, but
not with a C=S signal of an imidazolidine—2—thione moiety. Finally, the two different resonances at & 54.61




and 24.85 ppm for CHy-N= and CHz-5—, respectively, are congruent with carbon—hetercatom linkages of

different electronegativity®.
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The formation of 6 should occur wia addition of 5 to the glycosylaminothiazoline 7 (not isolated), which
proceeds by spontaneous intramolecular cyclization of 2-chloroethylthiourea 8, formed in the first step by
reaction of 5 with 2—chloroethylamine.

The alternative synthesia of 7, however, has been achieved by addition of 5 to an ethereal solution of
2—chloroethylamine, which leads to the hydrochloride intermediate 9. Ita further treatment with aqueous
sodium hydrogen carbonate in chioroform afforded the free base 7, which was additionally characterized wia
unequivocal preparation of compounds 10 and 11 by reaction with 4-chlorophenyliso(thic)cyanate in
pyridine”.
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Compounds 6, 10, and 11 show a strongly chelated structure? as shown by both the large downfield shift of




HETERQCYCLES, Vol. 29, No. I, 1989

NH signals in the 'H-nmr spectra (12—14 ppm) and the lower frequencies of bonded NH in the ir spectra
(<3000 cm™). These compounds constitute a special class of N—nuclecsides, in which intramolecular hydrogen
bonding closes a "heterocyclic moiety". The structure of clytocine has been reported® recently being the first
nucleoside isolated from natural sources, with such a characteristic. Other analogous compounds have been
isolated in the interaction between DNA and carcinogenic amines!®.

In conclueion, in this paper the resulis reported by Ogura are cortected and, at the same time, an easy
synthetic method of biologically active nucleosides is described. The full details of this work are currently

under investigation in our laboratories.
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All compounds reported in this paper gave spectral (uv, ir, ‘H—, and ¥*C-nmr) and analytical
data consistent with the assigned structures.

The structure 12 (exocyclic nitrogen attack), assigned to 6, 10, and 11, and structure 13
{endocyclic nitrogen attack) are undistinguishable from spectral data. However, the structure 12
is preferred to 13, on the basis of reported results by C.R. Rasmussen, F.J. Villani, Jr., M.S.
Mutter, and E.A. Griffin, J. Org. Chem., 1986, 51, 1910.
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