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BY RING CLOSURE OF AN IMIDAZOLE HUCIEQSIDE, A NEW BICYCLIC NUCIEOSIDE (1)
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We wish to report a new route for the formation of the imidazo[h,5-b]pyrazine ring system.
The previously reported syntheses (3-6) of imidazo[k,5-blpyrazines have utilized pyrazine pre-
cursors while the present synthesis proceeds via ring annulation of the appropriate h,5-diamino-
imidazole derivative. This has resulted in the synthesis of 5,6»dimethyl-l-{B~D-ribofuranosyl)-
imidazoll,5-b]pyrazine (IV) which is the first example of an imidazolh,5-b]pyrazine nucleoside.

5-Bromo-t-nitro-1-(2,3,5-tri-0-acetyl-g-D-rivofurancsyl) imidazole (7) (1) was dissolved in
ligquid ammonia, placed in a steel reaction vessel and allowed to stand at room temperature for
24 hrs. The excess ammonia was removed at room temperature to provide an orange-yellow solid
(If) which was recrystallized {10) from water to afford long needles (mp 197-198°). That removal
of the acetyl vlocking groups had been accompanied by a nucleophilic displacement of the bromo
group was established by pmr speclroscopy {absorption peak at 87.73, NHp) and the ultraviolet
absorption comparison of the product with l-nitrc-5-amino-l-methylimidazole (8).

The formation of 4,5-diaminoimidazoles by reduction of a 5{4)-nitro-4{5)-aminoimidazole
nas been reported to be unsuccessful by the usual reduction conditions since they are susceptible
toward oxidation. This prompted us to generate the diamino derivative in situ followed Ly ring
closure hefore attempting the isolation of nucleoside material. Catalytic reduction of 5-amino-
kenitro-1-(B-D-ribofuranosyl) imidazole {IT) in 70% aguecus ethancl provided TTI, in situ. To
the solution containing IIT was added the calculated amount of diamcetyl and the resulting solu-
tion then stirred {under WNo)} at room temperature for 24 hr. Removal of the solvent in vacuo af-
forded TV {%5% yield, IT~2»1Y) which was recrysiallized from 95% agueous ethanol, mp 23&-2h5i
Ring ¢losure of Il Lo afford an imldezo{l,5-blpyrazine derivative rather than a ring opened ad-
duct or Imidazo[l,5-dlimidazole derivative was substantiated by a pmr spectrum of the product
which showed in addition to the characteristic carbohydrate absorption peaks (63.5-6.0), a sing-

let (6 protons) at 52.57 (exocyclic methyl groups at Cs and Cg of the pyrazine molety) and a
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singlet (1 proton) at 88.77 (aromatic hydrogen on the imidazole moiety at Ca).

The preparation of IV illustrates, once again (7,9,11), the potential of imidazole nucleo-

sides Tor the synthesis of bicyclic nucleosides unavallable by other routes. This successful

preparation of III has provided a new general route for the synthesis of imidazo[h,s—b]pyrazine&

Application of this ring closure to the synthesis of other imidazo[%,5-b]pyrazine nucleosides is

in progress in our laboratory.
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