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Siv:

We wish to report the preparation of Azomycin
riboside (II) via the fusion procedure (2,3). The
antibiotic azomyecin (I) was first isolated (4) from a
microbial strain resembling Novcardia mesentevica
and was later characterized (5) as 2-nitroimidazole.
Azomycin has subsequently demonstrated (6) signif-
icant biological activity and has only recently been
prepared chemically (7-9). It has been recently
reported (10) that utilization of [2—“C]2—aminoimida—
zole as a substrate for Streptomyces strain LE
13342 has furnished labelled azomycin. This would
seem to indicate biosynthesis by the direct enzymatic
oxidation of an amino group to a nitro group. The
possibility that azomycin [like zeatin (11), 5-amino-
imidazole (12) and 5-aminoimidazole-4-carboxamide
(13)] may occur naturally in the form of a riboside
prompted the present investigation.

Previous synthetic procedures (14) for the prepa-
ration of imidazole nucleosides leave much to be de-
sired. However, a new general method of imidazole
glycosidation has recently (15) been accomplished and
utilized in the present work for the preparation of
azomycin riboside (II).

A mixture of 2-nitroimidazole (7) (11.4 g.) and
tetra-O-acetyl-g-D-ribofuranose (32.6 g.) was fused
at 210° with a catalytic amount of chloroacetic acid
for seven minutes in vacuo. The dark syrup was
dissolved in 250 ml. of benzene and the solution
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filtered to collect 5.5 g. of unreacted I. Crystal-
lization of the tri-O-acetyl nucleoside proved to be
unfruitful. The benzene solution was evaporated to
a syrup which was treated directly with methanolic
ammonia to yield 4.3 g. (33.6%) of II (based on the
recovery of unreacted I). Recrystallization from
water furnished light yellow needles of azomycin
riboside (II), m.p. 192-193°, [a]¥ + 15.8 (C = 1,

HzO) Anal Caled. for CanNsOe: C, 39.2; H,
4.49; N, 17.14, Found: C, 39.45; H, 4.35; N,
16.99. The ultraviolet absorption spectra exhibited

A max (PH, 1), 325 (e, 7,980); A max (pH, 11),
325 (e, 7,980) and 238 (e, 2,820); A min (PH, 1),
262 (e, 2,000); A min (pH, 11), 262 mpu (€, 2,000).

The site of glycosidation was readily established
since the ultraviolet absorption spectra of II was
very similar to the ultraviolet absorption spectra
reported (16) for 1-methyl-2-nitroimidazole and the
p.m.r. spectra also definitely established that N-
glycosidation had occurred.

The assignment of anomeric configuration for
imidazole nucleosides has, in the past, consisted
(14, 15) primarily of chemical transformations which
furnished either imidazole or purine nucleosides of
established anomeric configuration. Since these
methods were not applicable for the anomeric as-
signment of II, an alternate method of anomeric
assignment was required. A correlation of the
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chemical shift exhibited by the anomeric proton in
the p.m.r. spectra has been recently (17) utilized
for the assignment of anomeric configuration, how-
ever, this requires a comparison between the @ and
B anomers especially since it has been demonstrated
that the chemical shift is affected (18) by various
diverse factors. It has been established (19) that
in a five membered ring the dihedral angle between
neighboring c¢is-hydrogens and neighboring (vans-
hydrogens can vary from 0-45° and 75-165° which
can produce coupling constants, using the Karplus
equation (20) in a range of approximately 3.5-8.0
c.p.s. and 0-8.0 c.p.s., respectively. Therefore,
an assignment of anomeric configuration, excluding
conformational changes, can be made only if the
coupling constant is less than about 3.5 c.p.s. but
preferably a smaller coupling constant is desirable.
In fact it has been stated (21) that this assignment
should be applied only when the coupling constant
for neighboring trans-hydrogens is less than ap-
proximately 1.0 c.p.s., e.g., Neomycin B and
Neomycin C (22). A visual inspection of the p.m.r.
spectrum of II in the 6.5-6.6 0 region revealed a
coupling constant of 1.0 c.p.s. or less for the ano-
meric proton of II. Therefore, II possesses a frans
configuration between the neighboring hydrogens
residing at C-1' and C-2' and on this basis has
been assigned the beta configuration and the total
structure of azomycin riboside is established as
2-nitro-1~-(8~D-ribofuranosyl)imidazole (II).

The N-substitution of imidazoles has been proposed
(23) to occur vig an Sg2, SE2.B or SEp2' mechanism
by analogy with other systems. Since it is visualized
that the attacking carbohydrate moiety does so as a
carbonium or acetoxonium ion, the most likely
mechanism for glycosidation via the fusion method
in this case would appear to be Sg2'. However,
this presumption must await experimental sub-
stantiation by further studies of ratio distribution
on glycosidation of a variety of imidazoles. The
glycosidation of additional imidazoles via the fusion
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method is currently in progress and the spectrum
of imidazole precursors and factors involved in a
successful fusion reaction will be communicated at
a later date.
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