HETEROCYCLES, Vol 19, No B, 1982

DIAZAARYNES: 3,4- AND 4,5-DIDEHYDROPYRIDAZINE BY ELECTRON IMPACT AND
THERMOLYTIC FRAGMENTATICN OF THE CORRESPONDING DICARBOXYLIC ANHYDRIDES

Francesco De Sio," Stefano Chimichi, and Rodolfo Nesi

Centro di Studic del CNR sulla Chimica e la Struttura del Composti Etercciclict e loro
Applicaziont, presso L'Istituto di Chimiea Organica dell’'Universitd, Via Ginoc Capponi 9,
50121 Firenze, Italy

Lucia Cecchi

Istituto di Chimica Farmaceutica, Universitd di Firenze, Via Gino Capponi 9, 50121 Fi-
renze, Italy

Abstract- The new hetarynes (1) and (2) have been advanced as intermedia-

tes 1n the vapour phase both for the electron impact and the pyrolytic

fragmentation pattern of pyridazine-3,4- and 4,5-dicarboxylic acid anhy=-

drides (10} and (11), respectively. The presence of a peak at m/e 78 in

the mass spectra of these compounds, as well as the formation of the di-

azanaphthalenes {12} and {123), respectively, from their thermolysis in

benzene, appeared to support this proposal.

After the discovery of the first hetarynes at the beginning of the sixtie51,

only more recently the intermediacy of the didehydropyridazine derivatives (3}2_4
5
and (4)  was unambiguosly substantiatedﬁ.

However, to our knowledge, no experimental data have been ever reported for the

parent didehydropyridazines (1) and (2) although, according to EHT {Extended Hickel

7
Theory) calculations , they should be more stable than the widely investigated mo-

noaza analogues 2,3- and 3,4-didehydropyridines (5} and (6}.
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Recent attempts to synthesize pyridazine-5-diazonium-4-carbexylate (7), a po-
tential precursor of (2), were unsuccessfula. On the other hand 1t has been shown
that several aromatic and heterocyclic dicarboxylic anhydrides could be advanta-
geocusly employed for generating arynes and hetarynes, respectively9—11. On these
grounds the pyridazine dicarboxylic anhydrides {10) and (11), easily available
from the corresponding acids (8) and (9}12, appeared very attractive and, in order
to ascertain the potential of these products as sources of the new intermediates
{1} and (2} in the gas phase, we investigated thelr mass spectral and pyreolytic

behaviour; the preliminary results of such a study are reported herein.
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Likewise for pyrazine-2,3-dicarboxylic anhydride ~, both the spectra of com-
pounds (10) and (11) clearly showed, beside peaks at m/e 150 (M} and 106 (M—Coz),

a signal at m/e 78 (M-CO, and CO) attributable to a species having the composition

of 3,4~ and 4,5—didehydripyridazine molecular ion,respectively. However, whereas
this signal represented the base peak in the' spectrum cf the anhydride (10), it ex-
hibited in the fragmentation pattern of (11) a relative abundance of only 7% with
respect to the predominant peak at m/e 50, corresponding to butadiyne14.

This remarkable difference led us to arque that, at least under electron impact,
3,4-didehydropyridazine (1) appeared more stable than the ¢,5-isomer (2); accoxding
to a feature previously emphasized for the diphenyl derivative {3)2'3,the interme-
diate (2) could easily give rise to a subsequent fragmentation by a highly favoura-
ble extrusion of molecular nitrogen.

In the hope of confirming the intermediacy of the hetarynes (1) and (2) in the
gas phase, we tried to duplicate the above fragmentations thermally. Accordingly,
C.01 molar solutions of compounds (10} and (11) in benzene were pyrolyzed at 700°C
through a Pursil silica tube packed with silica powder (40-60 mesh), under dry ni-
trogen (30-40 mmHg pressure) at a steady rate of 25 ml/h. The pyrolysates recove-

red from three traps cooled between 0° and -10°C, were carefully analysed by gas
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chromatography [}0% Apiezon L or 3% OV 17 on Anachrom-Q {80-100 mesh) columns,
flame ionization and nitrogen detectoré]; beside products coming from benzene py-
rolysis [piphenyl as the largely predominant component (96-97%) and naphthalene
(D.S—O.?%ﬂ, cinnoline (ca. 1%) and phthalazine {ca. 0.3%) were also detected, re-
spectively, on the basis of the retention times of authentic samples15.

These results were regarded as a good indication for the occurrence of the ti-
tle intermediates since the formation of the heterocyclic ring systems (12) and
(13) from (10) and (11), respectively, could be easily accounted for through a
1,4-addition of the diazaarynes (1) and (2) with benzene, followed by rearomatiza-

tion.
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