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Synthesis of 1,2-Diphenylazaspiro[2,2]pentane

By J. K. CrRaNDALL* and W, W. CONOVER
(Depariment of Chemistry, Indiana University, Bloomington, Indiana 47401)

Summary The mnovel heterocycle 1,2-diphenylazaspiro-
[2,2]pentane (1) has been synthesized, thermally re-
arranged to cyclobutanimine (3), and solvolysed in
methanol to give the adduct (4) of unrearranged carbon
skeleton.

SUBSTANTIAL recent interest has centred on the synthesis
and characterization of oxaspiropentanes,! heterocyclic
analogues of the well known, highly strained, spiropentane
system.?2 We now report on an example of the nitrogen
analogue.
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1,2-Diphenylazaspiro(2,2]pentane (1) was obtained
cleanly by irradiation (3100 A) of (2), the thermal adduct of
phenyl azide and benzylidenecyclopropane, in methylene

chloride at 0° until the cessation of nitrogen evolution. The
identification of (1) rests on its correct elemental analysis
and characteristic 220 MHz n.m.r. spectrum [§ 0-82 (m, 1)
0-91 (m, 1), 1-14 (m, 1), 1-38 (m, 1), 3-57 (s, 1), and 7-0—7-3
(m, 10)]. Although a sample of (1) was kept without
decomposition for more than a year at 0°, heating a chloro-
form solution of (1) to 100° in a sealed tube resulted in rapid
conversion into isomer (3) [v 5-9; § (220 MHz) 21 (m, 1), 2:65
(m, 1), 2-86 (m, 2), 4-45 (t, 1, J 7 Hz), and 6-8—7-2 (m, 10)].
As expected, hydrolysis of imine (3) gave 2-phenylcyclo-
butanone [v 5:62; § 22 (m, 1), 2:5 (m, 1), 3:0 (m, 1), 31
(m,1), 4-44 (t, 1, J 7 Hz), and 7-2 (m, 5)] and anilinein good
yield. The same conversion of (1) into (3) could be effected by
prolonged irradiation under the conditions described above.
On the other hand, (1) reacted completely with methanol
in 2 hat 25° to give solvent adduct (4) [v 2:95, § 0-64 (m, 1)
0-73 (m, 2), 1-:00 (m, 1), 316 (s, 3), 4-20 (brs, 1), 4-53 (s, 1),
6-7 (m, 3), and 7-2 (m, 7)] which clearly retains the cyclo-
propyl ring of the starting material. This transformation
was followed in CD,OD solution by n.m.r. and shown to be
markedly accelerated by the incorporation of minute
amounts of acetic acid and retarded slightly by pretreat-
ment of the solvent with solid NaHCO,.

The ready rearrangement of this new heterocyclic
skeleton into the cyclobutane compound (3) is formally
analogous to both the oxaspiropentane-cyclobutanone!
and spiropentane-methylenecyclobutane? isomerizations.
However, although the latter is almost certainly a uni-
molecular thermal process,? it appears likely that the hetero-
atomic compounds utilize an acid-catalysed heterolytic
mechanism for their isomerization, perhaps via an inter-
mediate cation such as (5). This would account for the
much more ready rearrangement of these species relative to
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the parent hydrocarbon. In methanol, nucleophilic sub- Fellowships are acknowledged from the Sloan Founda-
stitution at the C-N bond becomes the predominant tion (to J.K.C.) and the N.I.LH. (to W.W.C,).

reaction. Solvent trapping of cation (5) readily explains the

formation of (4), although Syx2 attack on protonated (1) is

an alternate possible route to (4). (Received, 10th October 1972; Com. 1730.)
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