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HYDRAZINOLYSIS OF SOME AZOLOPYRAZINES 
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The reaction of hydrazine hydrate with some azolopyrozines (2, 6 and 8) war invertigoted. 

From the reaction mixture derivatives of 1,2,4-himole a imidazole wete isolated and 

identified. The mechanism of there hanrfamotiom i s  outlined and dircurred. 

Recently, we hove shown that rlriazolo(l,5a)pyrazine1 undergo obnamol rvbrtitvion and that under the 

influence d aqueous radium hydroxide r-hiozolo(l,5-o)pyrozine (2) lr decompmed into 3-aminmethyl-1,2,4-hiizole 

and glycolic acid.' Maeover, hydrazinolyrir of r-triazola(l,5-b)~ridazine olro proceeded with the rupture of the 

orine part of the molecule to give 3-(pyrarolyl-~)-1,2,4-hiazole.~ I n  view of there findings it seemed wathwhile 

to investigate m a e  i n  detail the reactivity of arolopyrariner towards hydrazine. 
2 3 As m&l elcompounds r-triazolo(l,5-a)pyr(1ziie (2), r-hiazolo(4,3-0)-~~r(1ziie (6) ond imidaro(1,Za)- 

pyrarine (8) were investigated. The h e r  compound war prepored from 2-omlnopyrarine and bromm~etaldeh~de i n  

ethanolic solution at room temperature f a  48 hr. Upon neutralisation ond evaporation of the solvent the prpduct (8) 

war extracted with ehlaofam and crystallized f r m  ehlaofwm and petrolether (41 % yield), mp 92'. The nmr 

( D M 0 4  ) rpeshum revealed rignalr at C = 2.18 (d, HZ), 1.85 (d, H ), 1.37 (dd, HJ, 2.12 (d, Hg), 0.95 (d, 
6 3 

H$, J2,3 = 1.0, J - 4.5 and J = 1.5 Hz. Although the synthesis of r lr iarolo(l ,5a)pyrorine (2) war 
5,6 5,8 

described eorlier? we have now found that cyclization of the carerponding hydroxyiminomethyleneaminopyr~~zlne ( la) 

could be perfamed preferentially via the intermediate Oacety l  derivative (Ib), mp obout 130' with converrion into 

(2), nmr (DMSOd ) = 1.25 (r, H ), 1.50 6, H H ), 1.5 (d, NHCH), -0.4 (broad, NHCH). Compound l b  
6 3 5' 6 

when heoted in water under reflux for 2 hr offaded the bicycle (2) in  73 % yield. 

r-Triazolo(l,5-o)pyr(1zine (2) when heoted with excess of 98 % hydrarine hydrate under reflux for 113 hr 

war tronrfamed into o mixture of triazoler. Upon repamtion there were identified m 3-methyl-1,2,4-triazole (3), 

mp 95' uit.4 giver mp 94-95'; nmr rpechum (CDCIJ): ff = 2.05 (r, Hg), 7.53 (5, Me), 0.70 (broad, NH)] ,and 

3-aminomethyl-1,2,4-hic1zoIe (4) (ar hydroshlaide, mp 256-258°, see qlro The nmr (DMSOd ) spectrum 
6 

of the later revealed rignolr at 6 = 1.60 (r, HJ, 5.95 (r, CH2), -1.0 (broad, NH,NHJ. F r m  a nmr examination 

of a probe, taken during the reaction, i t  could be ertoblirhed that also I-ethyl-5-methyl-1,2,4-hiazoIe (5) war 

famed i n  a m a l l  amount. Its nmr (H 4 rpechum exhibited signals at 6 = 2.05 (3, H ), 7.59 (r, 5-Me), 8.60 (t, 
2 3 

CH CH ), 5.90 (q, CH CH ); J = 7.2 Hz. 
2 -3 -2 3 Et 

A similar experiment with rtriazolo(4,3a)pyrazine (6) afforded a mixture of 3 and lsthyl-2-methyl- 

-1,2,4-hiorole (7). The canpounds were reparated by gar chromatography and the nmr (CDCI ) r p c h u m  of the later 
3 

revealed rignois ot  C = 1.85 (r, H3, 7.55 (r, Me), 8.60 (t, CH2CH3), 6.07 (q, Ct12CHJ); JEt = 7.2 Hz. 
7 Finally, hydrazinolyrir of imidozo(l,2-o)pyrozine (8) offorded after 40 hr on d l y  mixture d Zmethylimidazde (9) 

and I-ethyl-2-methylimidc~zole~ (10) in  a ratio of 54. Nmr rpechum of 9 (CDCI ) reveoled 'C'= 3.10 (r, H and 
3 4 

Hg), 7.63 (r, Me), 4.07 (broad, NH), and that of 10 (CDCIJ) showed rignalr at % =  3.14 (s, H and Hg), 7.63 
4 

(s, Me), 8.62 (t, CH2Ci3); JEt = 7.5 Hz. 
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The farnation of the above mentioned ozoler can be explained in terms of two pathwoyr. We can 

envisage the attack of hydrozine to the investigated systems i n  a rirnilor monner or observed f a  the nucleophilic 

dirplocement of 5-halo r-hiozoIo(l,5a)pyrozines whereeither a 5- a 8- substituted derivative wor famed.' Thus 

the ottock of hydrazine nucleaphile con occur at m y  of the 5- a 8-electron deficient centers and the reaction 

sequence i s  outlined in the scheme: 
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NNH, NNH, 



The &uch are famed mainly by on init ial nucleophilic addition of hydrozine to pmition 8 with 

consequent cleavage and reduction of a Wolff-Kirhner ~ y p e . ~  In on analqlour woy, addition of hydrazine to pmition 

5 of the azolopyraziner giver compound 4 which could be detected m l y  among the decompmition prdustr of 

r-triarolo(l, 5-a)pyrozine. 
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