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We wish to report a new route for the formation of the imidazo[li,5-b]p~razine ring system. 

The previously reported syntheseq (3-6) of imidazoC4,5-blpyrazines have utilized pyrazine pre- 

curs0rs while the present synthesis proceeds vi a ring annulation of the appropriate 4,54iamino- - 

imidazole derivative. This has resulted in the synthesis of 5,S-dimct~~yl-1-(B-L)-ri'oof~~ranosyl)- 

i.iiiidazo:4,5-b]pyrazine (IV) which is the first example of an ir;ridazo~li,:i-blpyraziue nucleoside. 

5-Bromo-4-nitro-l-(2,7,5-tri-O-acety~-~-D-ribofuranosy~)imidazole (7) (I) was dissolved in 

liquid ammonia, placed in a steel reaction vessel and allowed to stand at r00m temperature for 

24 1~s. Tire excess ammonia was removed et room temperature to provide an orange-yellow solid 

(Ii) which was recrystallized (10) from water to afford long needles (mp 197-198"). That removal 

of the acecyl blocking groups had been accompanied by a nucleophilic displacement of the bromo 

group was establ.ished by pmr speciroscop> (&sorption peak at 57.73, I&) ad the ultraviolet 

absorption comparison of the product with 4-nii;ro-S-amino-l-methylimidazole (8). 

The formation of ii,5-dr~unirioimidnzoles by reduction of a jj(4)-nitro-&{>)-tinoimidazole 

has 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 by ring -- 

closure before attempting the isolation of nucleoside material. Catalytic reduction of Sj-amino- 

4-nitl*o-l-(B-D-ribofaranosyi);:nidnzole (II) in ':O$ aqueous ethanol provided III, in situ. To -- 

the sol~~tion containing 111 was added the calculated amoiur t of diacetyl and the resulting solu- 

tion i.heii stirred (under F<~) at room temperature for 24 hr. Rer:Kwa.l Of the solvei~t in vacu0 af- -- 

forded iv (65% yield , Ii_rIV) which was recryslsllizrd from 95% aqueous ethanol, mp 234-245: 

Ring closure of iI Lo afford al. i!i:idazoClc,'j-b]~yr~zine deri7ative rather than a ring Opened ad- 

&X :. or ilnidazo[II,j,-d]i:,'idazole derivative was substantiated by a pmr spectrum Of the pXJ%Xt 

w!.ieh showed in additior to the i:iaracteristic carbohydrate absorption peaks (63.5"6.O), a sing- 

let (6 protons) at 62.j'j (exocyclic methy- groups at C5 and C o of the pyrazine rr,oiety) and 5 
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singlet (1 proton) at 68.77 (aromatic hydrogen on the imidazole moiety at Ca). 

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

sides for the synthesis of bicyclic nucleosides unavailable by other routes. This successful 

preparation of III has provided a new general route for the synthesis of imidazo[4,5-bjpyrazines, 

Application of this ring closure to the synthesis of other imidazo[4,5_b]pyrazine nucleosides is 

in progress in our laboratory. 
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