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3,4 : 5,6-Dibenzocyclononatetraene?

and 1,2 : 5,6 -dibenzocyclononatetraene® have previously
been prepared. We wish to report the synthesis of 2,3 : 5,6-dibenzobicyclo[5.2.0lnon-8~ene 1 and
its conversion via a valence isomerization® to cis,trans-1,2 : 7,8-dibenzocyclononatetraene 2a,
This electrocyclic reaction proceeds in a conrotatory fashion. The cis,cig-isomer 2b is obtained
by further thermal isomerization. Compounds 2a and 2b are the only members of the dibenzo~
cyclononatetraene series containing a butadiene bridge.

Irradiation of 2,3 : 6,7-dibenzocycloheptatriene 3 and maleic anhydride (Hanovia 450W) using
benzil as sensitizer and followed by basic hydrolysis yielded the diacid 4 (70%)*; m/e 308 (M),
290 (M - H,0), 192 (100%); ¥2U°! (crm~1) 1700 (¢ =0). Oxidative bisdecarboxylation with lead
tetraacetate® yielded 1 (23%)* m.p. 70°; m/e 219, 218 (M, 100%).

At the probe temperature (+33°) the 'H nmr of 1 showed the following parameters: & ppm
{CDCL,) 4.02 (broad, 2H, methylene), 4.54 (s, 2H, benzylic), 6.45 {(broad, 2H, vinylic), 7.00-7.35
(m, 8H, arom.). This spectrum was temperature dependent. At -30°, a new pattern appeared,

assigned to two boat conformers in a ratio of 2:1 AG* = 14.1 and 13.7 Keal
+g0 mole

respectively.

Thermolysis of 1 was elffected by passing a benzene solution of 1 through a glass chip

filled 20 c¢cm glass tube at 290°. A mixture of three products was obtained {(column
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chromatography - silica): cis,trans-1,2 : 7,8-dibenzocyclononatetraene 2a (19%) cis,cis-1,2 : 7,8-
dibenzocyclononatetraene 2b (14%)%7% Both2a and 2b showed the same mass spectrum, m/e 219, 218
(M, 100%). Analyses of the 'Hnmr spectra of 2a and 2b were based ontheir highresolution spectra
at 300 MHz6¢ and the assignments were confirmed by double resonance experiments.B¢

The following pmr parameters were observed for %sc, 8 ppm (CDC1,) =3.46 {d, 1H, J=14 Hz,
He), 4.24(d,1H, =14 Hz, Hy), 5.95 (ddd, 1H, J; =16, J,=2.5, J4=1He, HC), 6.15(dd, 1H, J; =18, J=
1 Hz, Hy), 6.46 {ddd, 111, I, =11, J,=2.5, J5=1 Hz, H,), 6.60 (dd, 1H, J, =11, J,=1Hz, H,), 7.00-7.28
(m, 8H, arom.). The pmr spectrum of gl)SC is as follows: & ppm (CDCL,) = 4.38 (s, 2H, He, Hy),
5.89(d, 2H, J=12 Hz, Hy, H_), 6.23 (d, 2H, J = 12 He, H,, Hy)6.95-7.15 (m, 8H, arom.). The coupling
constants of the vinylic protons strictly confirm the assigned configurations of 2a and 2b.
Gradual increase of the thermolysis temperature effected concomitant disappearance of 2a whose
disappearance was faster than that of 2b. At the same time, a new compound appeared.? On the
basis of the thermal behaviour of 1 we conclude that the electrocyclic ring opening of 1 to 2a
proceeds according to the Woodward-Hoffman rules.? This is the first isolable cis,trang-cyclo-
nonatetraene derivative.'® I turn 2a is thermally isormerized to 2b, the all cis isomer. It should
be noted that when cyclobutene rings fused to dibenzannelated-five and -six membered rings
were thermally isomerized to the corresponding dibenzannelated-cycloheptadiene and -cyclo-
octadiene systems, only an all cig bridge was identified.® A similar mechanism has been pro-

posed for the thermal rearrangement of Q-methylbicyclo[ﬁ.1.0}nonatriene.u
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