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PYRIDAZINO[E,B-QJBENZO—l,2,4-TRIAZINE. A NEW HETEROCYCLE AND A NEW STABLE FREE RADICAL
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The preparation of the new stable free radical‘gga deriva-
tive of the previously unreported pyridazino[l,2-b]benzo-1,2,4-
-triazine, and some of its chemical properties are described.

In the frame of our study of the chemistry of heteropentalenes, a class of

1,2) we investigated the reaction of

mesomeric betaines of remarkable stability,
some pyrazolo and triazolo benzotriazoles with dimethyl acetylenedicarboxylate
(DMAD) and found that cycloaddition or Michael-type addition to form new hetero-
pentalenes are usually the main processes. However, the reaction of triazolo[l,z-gj
benzotriazole Q;}B) takes a different course as will be reported in the following.
Thusui’reacts with one equivalent of DMAD in refluxing toluene to give only minor
amounts of the Michael adducts‘;Land‘ﬂawhile the main product (20-37% isolated
yield) is a dark blue crystalline material.u) According to the mass spectrum this
product results from the addition of one mole of DMAD and the loss of one hydrogen
atom. That this compound is a free radical is supported by the deep colour and the
presence of a ESR signal, and has been finally confirmed by a x-ray analysis,
revealing the structure of dimethyl pyridazino [2,3-b]benzo-1,2,4-triazine-3,4-
-dicarboxylate radical QE), the first reported derivative of this heterocycle.S)
This compound can be understood as arising from the same intermediate‘jiintervening
also in the Michael addition, with the difference that a hydrogen is lost rather
than shifted, and a series of rearrangements takes place at the radical stage until

the stable configuration 2 is reached.
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Compound.gﬂestablishes a new class of stabé§ free radicals, the p;;kotype of

which would be pyridol[l,2-b]cinnoline radical.
The exceptional stability of free radical 2, a 154relectron system,
by the following evidences. Thus, crystalline samples were found unchanged after a

5)

is shown

year, and even dilute air equilibrated solutions can be kept without substantial
decomposition for at least one week at room temperature. The stability as well as
the relatively easy availabilityu) of this free radical makes it attractive as ESR
standard. Cyclic voltammetry shows reversible oxidation, strictly monoelectronic as
checked by coulometric measurements (0.98 + 0.02 equiv.), yielding the stable
yellow cation, a 147 electron system. Catalytic reduction (1 atm, 20 °C, ethanolic
solution in the presence of 10% Pd on charcoal) takes place with absorption of 1,5
mole equivalents of hydrogen to give a yellow fluorescing solid which is recognized
as dimethyl 5,10-dihyropyridazino[2,3-b]benzo-1,2,4-triazine-3, 4-dicarboxylate (7),
and accordingly shows three separate N-H bands in the solution IR spectrum.7) -
Compound.lngives a monoacetyl derivativelgg in accord with the presence of only one
"aminic" NH.

Further study of the chemistry of free radical 2 and related heterocyclics is
in progress. The Ministry of Education is thanked for supporting this work.
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