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Photochemical Rearrangement of
cis,anti,cis-Tricyclo[5,3,0,0%.6]deca-4,9-diene-3,8-dione: a New Approach to
Cubane Precursors

By Puirip E. Eaton* and Tromas W. COLE, JUN.
(Searle Chemistry Labovatory, Department of Chemistry, The University of Chicago, Illinois 60637)

Summary The photochemical rearrangement of cis,anti,-
cis-tricyclo[5,3,0,0%.¢]deca-4,9-diene-3,8-dione to endo-di-
cyclopentadienone is shown to occur by an intramolecular
path.

WE have found that the title compound! (1) upon u.v.
irradiation?t is converted in good yield into endo-dicyclo-
pentadienone? (2). Two economic pathways along which
this transformation might proceed are: (i) two-bond
cleavage® to cyclopentadienone followed by thermal Diels—
Alder dimerization of this very reactive diene, and (ii)
one-bond cleavage followed by internal reorganization.t
These paths are readily distinguishable by way of a
labelling experiment. Photorearrangement of the di-
deuteriated compound (3) along path (i) or along (ii) would
lead to quite different distributions of the label in the
product. Most notably from the analytical (n.m.r.) view,

+ In benzene or methylene chloride with light of A > 3000 A,
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reaction by path (i) would lead to material averaging half
protium-half deuterium at position 2; whereas reaction via
path (ii) would give product with only deuterium at that
position. The labelled compound (3) was prepared by
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reaction of (1) with 55 weight-9%, dideuteriosulphuric acid in
deuterium oxide. Irradiation of (3) gave material having
only (>909,) deuterium at position 2. This result estab-
lishes that the dominant rearrangement path is intra-
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ago.5 Examination of that synthesis shows that intro-
duction of (6) into the sequence will lead to 1,3-dimethoxy-
carbonylcubane (9). We have now prepared 1,3-di-
methoxycarbonyl cubane by exactly that route.®

molecular [path (ii)].
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We have used such photochemical rearrangements in a
novel way. Irradiation} of (5) [m.p. 220° (decomp.); i.r. /4
v (mull) 1700 (C=0) and 1575 cm-? (C=C-Br)], prepared by
bromination—-dehydrobromination of compound (1), gives 8r Br Me0,C
the 2,7-dibromide (6). This structure is assigned by (6) 0 (9)
analogy to the rearrangement of (3) to (4) and is fully
consistent with the spectral data: ir.v(CH,Cl,) 1800
(bridge C=0), 1715 (conjugated C=0), and 1575 cm!
(C=C-Br); n.m.r. § (CDCl,) 7-45 (3-H, 1H, 4, J 3 Hz), 6-3
(2H, m), 3-8—3-2 (2H), and 3-1 p.p.m. (1H, d, J 6-5 Hz).§
The 2,7-dibromide (6) is a positional isomer of the 2,4-
dibromide (7), a key intermediate in the synthesis of 1,4~
dimethoxycarbonylcubane (8) reported by us some years
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1 Dibromide (5) is extraordinarily insoluble.

For this reason alone the irradiation was carried out on a dilute solution of (5) in
trifluoroacetic acid.

§ This n.m.1. spectrum is identical to that recorded for compound (4) except for the broadening due to deuterium coupling and
minor changes in chemical shifts.
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The systematic name for compound (2) is





