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cis-7-Oxabicyclo[4,3,0]nona-2,4,8-triene

By J. M. HoLovka, R. R. GRABBE, and P. D. GARDNER*
(Department of Chemistry, University of Utah, Salt Lake City, Utak 84112)

and C. B. Strow, M. L. Hirr, and T. V. VAN AUKEN
(Union Carbide Corporation, Chemicals and Plastics, South Charleston, West Virginia 25303)

Swmmary T-Oxabicyclo[4,3,0]nona-2,4,8-triene formed by
irradiation of cyclo-octatetraene oxide is the cis-isomer,
and undergoes photoisomerization, without visible electro-
cyclic isomerization, principally to cycloheptatriene and
cycloheptatrienecarbaldehydes.

CURRENT interest in the photochemistry of cyclo-octa-
tetraene oxide (I) as a precursor of oxonin (II)!:? and cis-
7-oxabicyclo[4,3,0]nona-2,4,8-triene (III)®* prompts this
report on the novel photoisomerization of (III). The cis-
geometry of (III) was established unambiguously from an
n.m.r. study of its adduct (IV; m.p. 190—192°) with
4-phenyl-1,2,4-triazoline-3,5-dione using spin-decoupling
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techniques. 'H n.m.r. chemical shifts were observed as
o)
Ph-NA/N
N
0 ?
14 8 0
13 ! 12\ =10
(o M

follows: 1-H 7 5-13, 7-H 7 4-80, 8-H 7 4-95, 10-H ~ 3-84,
11-H 7 53, 12-H 7 6-39 and 13- and 14-H 7 3-7, 3-55.
Couplings which could be determined with certainty are:
Jos 42, Jonz 9L, J1o11 28, Ji012 19, and Jyy,5, 2:6 Hz.
The 8-1 Hz value for [y, is nicely consistent with a cis-ring
fusion assignment in a bicyclo[2,2,2]-system and rules out
the possibility of trans-fusion.t It is thus clear that orbital
symmetry is conserved in the ground state (II) — (III)
conversion'2 and that the formation of (I1I) from the irradia-
tion of (I) in our experiments? is probably via ground state
(I1).

Irradiation of (ITI) (degassed ether solution, 30°, Pyrex
filter) to 759, conversion afforded (V)—(IX) in the yields
shown, together with 269, of polymer. The structures of
(V) and (VI) were established on the basis of spectral data
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and by hydrogenating to the known cycloheptanecarb-
aldehyde* The other products were identified by direct
comparisons with authentic samples.® The apparent ratio
of (V) to (VI) was found to depend on g.l.c. conditions
(thermal interconversion) and the yield figures were there-
fore obtained directly from irradiated samples by n.m.r.

t We estimate accuracy limits of 40-03 p.p.m. in chemical shifts and 40-2 Hz in coupling constants.
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spectroscopy. The unexpected formation of 7-membered- 909, hydrogen peroxide and to Badische Anilin- und Soda-
ring products from (III) is best rationalized using the Fabrik A.G. for supplying cyclo-octatetraene.
following scheme. The excited-state (V) = (VI) inter-

conversion is not surprising® nor is the photodecarbonyla- (Y1) (Y1) ==
tion reaction giving rise to (VII) (Norrish I). "y t

The transformations of (ITI) are to be contrasted with
those of its carbon analogue bicyclo{4,3,0]nona-2,4,7-triene,? .
which appear to be exclusively electrocyclic in nature. w —_— <>—CHO = @CHO
Similar electrocyclic reactions might well be involved in the -
photochemistry of (III), but if so the expected products //,\, \(l:\szo 1— co
have not been observed. Moreover, data in hand would (IX) (YD)
require that there be a very rapid leakage to products (o
isolated.
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