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N-N Bond Fission and Ring Opening in s-Triazolo[3,4-a]phthalazines 
By K. T. POTTS* and C. A. LOVELETTE 

(Department of Chemistry, Rensselaer Polytechnic Institute, Troy, New York 121 8 1) 

X-N and N-0 bond fission with subsequent forma- 
tion of cyano-compounds have been observed with 
various aliphatic systems containing such an 
arrangement of nitrogen and oxygen atoms, as 
well as in their heterocyclic ana1ogues.l Base- 
catalyzed fission of the N-N bond, and also of the 
N-0 bond, follows readily the initial removal of a 
/3-proton in various aldehyde hydrazones and 
aldoximes, in isoxazoles, pyrazoles and pyrazolines,2 
as well as indazoles3 and 1,2,3-tria~oles.~ Our 
experiences with a similar N-N bond fission in the 
tricyclic s-triazolo [3,4-a]phthalazine system are 
thus of particular interest. 

Treatment of s-triazolo [3,4-a]phthalazine (I ; 
li = H) and its 3-methyl derivatives (I; R = Me) 
in boiling ethanol with a catalytic amount of 
potassium hydroxide overnight gave 3-o-cyano- 
phenyl-s-triazole (11; R = H) and its 5-methyl 
derivative (11; R = Me) in 75% and 60% yield, 
respectively. The structure of (11) follows readily 
from its spectral characteristics and analytical 
data.? Thus, for (11; R = H), m.p. 195", infrared 
absorptions a t  3240 and 2210cm.-l show the 
presence of the imino- and cyano-groups and the 
U.V. absorption [Amax (MeOH) 194, 230, 262mp; 
log E 4.56, 4.15, 3-86] establishes the presence of 
the same chromophoric system which is present in 
3-phenyl-s-triazole [Amax (MeOH) 202, 242 m p  ; 
log E 5.30, 4-15]. Mass spectral fragmentation 
peaks [m/e (rel. abundance) 170 (M+) (loo), 
143(10), 142(68), 129(68), 102(84), 88(68), 76(25)] are 
consistent with the above structural assignment. 
Additional support for structure (11; R = H) was 
obtained by alkaline hydrogen peroxide hydrolysis 
to the corresponding amide (vNH 3360, vco 1690 
cm.-l). Similarly, for (11; K = Me), m.p. 216", 

infrared absorptions (vNR 3275, vCN 2210 cm.-l) 
and ultraviolet absorption [Amax (MeOH) 213, 247, 
290 mp;  log E 4.82, 4.36, 3.841, together with the 
mass spectral fragmentation pattern [m/e (rel. 
abundance) 184(M+) (loo), 129(39), 102(38), 
88(64), 76(15)], are consistent with the assigned 
structure. 

This ring opening is clearly analogous to those 
described above and is dependent on the presence 
of a hydrogen a t  position 6 of (I). This was 
shown by the stability of (I) to these reaction 
conditions when a phenyl substituent was intro- 
duced into the 6-position. There are two possible 
N-N bond fissions which can occur in this ring 
system. It is interesting to note that it is the 
N-N bond in the six-membered ring which 
undergoes fission and, apparently, the better 
leaving group characteristics of the s-triazole 
nucleus and product stability control the course of 
the reaction. A variety of aqueous alkaline 
conditions effect the isomerization of (I) to (11). 
However, we have not been able to bring about 
the reverse ring closure reaction. 
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t Satisfactory analytical data were obtained for all products described. 
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