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Synthesis of Cycl [3,3,2]azinones and Benz[cd]azulenones
By W. K. Gisson, D. LEAVER, J. E. Rorr, and C. W. ComminNG
(Departinent of Chemistry, University of Edinburgh, West Mains Road, Edinburgh, 9)

THr “second stable adduct” of 2-styrylpyridine
and dimethy! acetylenedicarboxylate was recently
recognised? as the first known derivative of
cycl[3,3, 2]azine (pyrrolo[2,1,5-delquinolizine).
This ring system is potentially capable of becoming
aromatic® but no derivatives with uninterrupted
peripheral conjugation have hitherto been avail-
able for study. We now report the synthesis of
derivatives which are related to the parent com-
pound (I; 3H-isomer shown) in the same way as
tropolone is related to cycloheptatriene.
5-Methyl-2-phenylindolizine reacted with three
molar proportions of ethoxalyl chloride, in dichloro-
methane, to give the 1,3-diethoxalyl derivaive (IT).
Heating this compound with sodium cthoxide in
dry ethanol converted it partly into the ethanol-
soluble cycl[3,2,2]azine (III) and partly into the
insoluble sodium salt of the hydroxycycl(3,3,2]-
azinone (IV or V; R = CO-CO,Et). Standard
procedures of hydrolysis, decarbonylation, and
decarboxylation were then used to convert the
former product into 2-phenylcycl{3,2,2]azine,
identical with an authentic specimen,® and the
latter into 4(or 3)-hydroxy-2-phenyl-3(or 4)-
H-cycl[3,3,2]azin-3(or 4)-one (IV or V; R = H).
The cyclazinone was a bright yellow, crystalline
compound which showed infrared absorptions
(in CHCl,) characteristic of a hydrogen-bonded
hydroxyl group (3280 cm.-) and of a highlv
polarised carbonyl group (1590 cm.—1). Its n.m.r.
spectrum (in CDCl;) showed a complex but well-
resolved multiplet in the region v 1-8—2-8 (inten-
sity 10) and a singlet near 7 1-4 (intensity 1; OH
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proton) which disappeared when the solution was
shaken with deuterium oxide.
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By making use of the well-known* chemical
relationship between indolizines and azulenes, we
were able to carry out analogous reactions leading
to derivatives of benz[cdlazulene, a ring system
which has been the subject of recent theoretical®
and experimental® investigations. For example,
treatment of the 1-ethoxalylazulene (VI; R=H)
with sodium methoxide in boiling methanol gave
an insoluble sodium salt from which the dark
green 4-hydroxy-3H-benz[cdlazulen-3-one (VII;
R=H) was obtained. This compound showed
infrared absorptions at 3360 and 1603 cm.—! and
its n.m.r. spectrum was fully consistent with the
assigned structure.

The monoethoxalyl compound (VI; R=H)
resisted further attack by ethoxalyl chloride but
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it reacted with ethyl cyanoformate, in the presence
of dry hydrogen chloride (Hoesch reaction), to give
the 1,3-diethoxalylazulene (VI; R=CO-CO,Et).
This compound gave the corresponding benz-
azulenone (VII; R=CO-CO,Et) with exceptional
ease (heating in neutral ethanol) but all attempts
to bring about a double cyclisation yielded a deeply
coloured, amorphous material which appeared to
be polymeric. It is perhaps significant that the
expected product of double cyclisation could be
regarded as a quinone of cyclohepta[def}fluorene,
a hypothetical hydrocarbon for which a triplet
ground state or a low-lving triplet excited state
has been predicted.”
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