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Reorganization of
7,8-Diazapentacyclo[4.2.2.025,03°,0¢1%]dec-7-ene
N-Oxide (Diazabasketene NV-Oxide) in the
Presence of Boron Trifluoride Etherate!

Sir.

A selected number of heterohomocubane derivatives
are known.? They may be provoked to participate
in several bond reorganization schemes™?® in accord
with current ideas derived from molecular orbital the-
ory.* Our report concerns the preparation of the title
compound 2 and its conversion to benzaldehyde oxime
isomers 3 in the presence of a Lewis acid.
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Diazabasketene 12¢° is oxidized to its N-oxy deriva-
tive 2 [709; yield; mp 141-143°; ir'® » (KBr) 1285
(s, NNO), 1492 cm~1 (s, NNO) (4nal. Caled for CgH;-
N,O: C, 64.85; H, 544, N, 18.91. Found: C,
64.19; H, 5.39; N, 18.86)] by the action of 859
m-chloroperbenzoic acid (in CHCI; at room temperature
for 2 hr). Two broad singlets appear in the pmr spec-
trum (CDCl;-TMS) at r 4.78 (H;,Hs) and 6.78 in the
ratio of 1:3. Both bridgehead protons of compound
2 are thus shielded by 1.05 ppm relative to the cor-
responding protons of azo alkane 1 (r 3.73%). This
result is diagnostic of the cis-azo-cis-azoxyalkane re-
lationship.!*  Molecular asymmetry is nonetheless
confirmed by natural abundance 100-MHz !3C nmr.
N-Oxide 2 affords five resonances at 126.0, 135.2, 152.4,
153.0, and 155.7 ppm upfield relative to '*CS,. The
nuclear response of the two carbons (C;Cs;) most
distant from the NNO moiety is most probably degener-
ate.10
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Diazabasketene N-oxide 2 and an excess of boron
trifluoride etherate!? (in CH.Cl, at reflux for 24 hr)
deliver exclusively a mixture of the two isomers of
benzaldehyde oxime (3). The major product is rotamer
E'2(3a) (709 yield), the minor Z'? (3a) (5% yield).!?
Formation of these substances may be understood by
reference to Scheme I.
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Coordination of 2 with BF; followed sequentially
by reverse Diels—Alder addition, Cope rearrangement
to 5, expulsion of HCN, valence isomerization,'® and
finally aromatization accounts for the observed prod-
ucts. A closely related [,4, + .2] cycloreversion'
in tandem with a [3,3])-sigmatropic shift best accounts
for the formation of tricyclo[4.2.2.02%]deca-3,7,9-triene
(5, N,N+-OBF;~=C) from basketene.” Furthermore,
vacuum pyrolysis of diazabasketene 1 generates aza-
cyclooctatetraene,® possibly by an identical pathway.
The depicted aromatization is reminiscent of the be-
havior of cyclooctatetraene oxide under the influence
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of acid!® and azocine tautomers in the presence of
base_16c,20

Transformation of postulated intermediate 4 as il-
lustrated in Scheme I requires comment. Unlike its
hydrocarbon analog,”™" betaine 4 possesses nonde-
generate sigmatropic rearrangement options represented
by structures 5 and 6. Since oxime products can be
derived irreversibly from intermediate 5, assemblage 6
may intervene as a short-lived species on the potential
energy surface which is rapidly rerouted to the main
decomposition sequence.

The interception of intermediates along the reaction
pathway is under active investigation.
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Azocine. The Flash Vacuum Pyrolysis

of 7,8-Diazapentacyclo[4.2.2.0%%,0%%04]dec-7-ene
(Diazabasketene)!

Sir:

The attempt of Farnum and Snyder? to prepare
cubane via 7,8-diazapentacyclo[4.2.2.02:5,03.¢,041]dec-
7-ene (1, diazabasketene) is an interesting example
of an elegantly designed synthetic sequence which failed
inexplicably at the last step. The pyrolyses of 1 at a
variety of conditions generally led to intractable ma-
terials, although gas-phase pyrolysis in a flow system
gave some evidence of a discrete highly reactive prod-
uct.”2 The photolysis of 1 was similarly complex with
only cyclooctatetraene being obtained at low yields
under a variety of reaction conditions.?*®

We have investigated the pyrolysis of 1 at flask
vacuum pyrolysis (FVP) conditions? and have found
that 1 undergoes a novel fragmentation to azocine (3)
(azacyclooctatetraene) and hydrocyanic acid instead of
ring closure to cubane (2); azocine, itself, is a highly
reactive, acid-sensitive molecule and is undoubtedly
the source of the intractable materials previously ob-
tained.

The pyrolysis of 1 was initially studied at low pres-
sures (~1 w) and short contact times (~1 msec) in
an oven directly coupled to the ionization chamber
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Figure 1. Diazabasketene pyrolysis;: O, diazabasketene; O,
CH:N;, A,CHs; O, HCN. Intensity attenuations are indi-
cated in parentheses. Electron-bombardment spectrum obtained
using 11-eV electrons.

of a mass spectrometer.? We observed that the primary
thermal fragments had m/e 105 and 27 (AP (105) 8.4
eV; AP(27)13.6eV);* (IP(HCN) 13.8 eV*) (Figure 1).
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As the temperature was rasied above 560°, the signal
at m/e 105 decreased and that at m/e 78, whose ap-
pearance potential corresponded to that of benzene,
increased.

The isolation and characterization of the m/e 105
species was accomplished by carrying out the pyrolysis
of 1 on a 0.5-g scale under conditions corresponding
to that of the mass spectral experiments, and where
the pyrolysate is rapidly quenched on the surface of a
dewar at liquid nitrogen temperatures.® The products
were isolated by vacuum distillation. Furthermore,
it was necessary to use a potassium hydroxide coated
quenching dewar and to transfer the reactive pyrolysate
vig traps containing potassium hydroxide pellets. The
isolated pyrolysate was pale yellow and was obtained
in about 609 yield. Upon warming in vacuo to tem-
peratures >—50°, the color changed to red and then
purple. Ultimately, a brown tar is obtained at room
temperature.

The low-temperature nmr of the pyrolysate provided
our first evidence for the azocine structure. The as-
signments shown below were further strengthened by
the close similarity of our spectrum with that obtained
for the 2-alkoxyazocines recently prepared by Paquette
and coworkers.? The nmr for 3 rapidly decayed as
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