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Abstract: Flash Vacuum Thermolysis (FVT) of biphenylene (1) and of diphenic anhydride (2) at 900 oC 
gave acenaphtylene (lo), exo- and endo-66,7.10,1Ou-tetydro-ur-indaceno[l,8-jW]fluoranthene (11) in high 
yield. The isolation of compound 11 provides evidence for the occurrence of the anti-aromatic as-indacene 
(8) on the C12Hg potential energy surface 

It is well established that Flash Vacuum Thermolysis (FVT) of phthalic anhydride. 
benzocyclobutenedione and 5-[7-(2-norbomenylidene)] Meldrum’s acid, respectively. gives access to o- 

benzyne.13 These precursors have been used to gain insight in the spectroscopic propenies of benzyne2 and 
its equilibrationfv3.4 with cyclopentadienylidene carbene. However, o-benzyne undergoes consecutive 
dimerisation reactions to biphenylene (1) and biphenyl. In addition, extensive carbonization occurs upon FVT 
with gram quantities of phthalic anhydride. 5 In this context, we questioned ourselves whether biphenylene (1) 

would undergo rerro-cleavage to o-benzyne. 6 As a consequence, we now report some unforseen results that 

stress the conclusion that the primary intermediate, i.e. dbadical3. does not decompose to o-benzyne. Instead 

it equilibrates intramolecularly on the C12Hg potential energy surface under FVT conditions. The isolation of 
exe- and endo-6&.7,10,1Ou-tetrahydro-ur-indaceno[1,8-jk&luoranthene (11) makes it reasonable to believe 
that the hitherto elusive ur-indacene (8)7 is generated as a discrete Cl2H8 species in the FVT of 1 and 2. As a 
highly reactive diene 8 is eventually trapped by the simultaneously generated isomer acenaphthylene (10). 

In our preparative FVT apparatus3J3 biphenylene (1) started to decompose above 850 Oc. Upon 
sublimation into the quartz tube at 900 oC (rate 0.3-0.4 g. in 30 min.) yellow crystalline acenaphthylene (10) 

collected in the cold nap (N2(1); mass recovery 45%) and a yellow-brown solid material deposited in the bend 
of the quartz tube (mass recovery 55%); no carbonization was observed.l,3,5 Extraction of the latter with n- 
hexane gave a soluble fraction that contained acenaphthylene (IO) and a trace amount of starting material 1; 
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the residual part of the deposit dissolved in chloroform. 1H-, 13C NMR. IR and MS analysis of the 

chloroform fraction revealed that it was a mixture of exo- and endo-&,7,10,1Oa-tetrahydro-as-indaceno[ 1,8- 
j&fJfluoranthene (11; ratio em and endo 0.850.15J.9 Compound 11, a formal o-benzyne tetramer cq. a 
Cl2H8 dimer, is readily recognized as the Diels-Alder adduct of acenaphthylene (10) and the unknown as- 

indacene (7)!10 Additional support for this course of reaction was obtained with diphenic anhydride (2); FVT 
at 850-900 oC gave compounds 10,ll and a minor amount of biphenylene (1) (mass recovery 8590% with 
respect to 2).11 These results corroborate that diradical 3 must indeed be considered as the primary 
intermediate in FVT of compounds 1 and 2, respectively. To gain insight in the conformations of the e.w- and 
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endo forms of 11 MMXl2 and AM1 13 calculations wem done; two minima were located (Figure). 1 4 
Our observations can be mtionalized by invoking that the residual bond between the two phenyl 

radicals in dimdical3 is not a genuine single bon&l5 so that it persistently stays in the Cl2H8 energy surface. 

Although numerous Cl2H8 inmrmediates can be formulated, a tentative mechanism is proposed based on 
literature precedents (Scheme). We propose that 3 rearranges to the bicarbenoid 4 that undergoes a Wolff-type 
ring-contraction to 5.1*16*17 ‘fhe latter can give carbene-insertion to form cyclopent[u]indene (6). From 
compound 6 the elusive, anti sromatic7 ar-indacene (8) can be rationalixedl6 by a ring-contraction ring- 
expansion mechanism to carbene 7 followed by a 1,2-H migration. Cyclopent[u]indene (6) was recently 

identified at temperatures below -70 Oc and was found to be highly reactive17 in line with its predicted7 
resonance energy per tc-electron. which is close to zero. The identification of acenaphthylene (10) in the 
generation of 617 suggests that the latter also escapes via homolytic cleavage of a carbon-carbon bond of the 
annulated cyclopentadiene-ring and a sequential 1,5-H shift to the carbenoid species 9 as a ptecursor for lO.l8 

Since calculations19 predict that as-indacene (8) possesses an o-xylylene substructure, it will act 

as a highly reactive diene in the Diels-Alder reaction with dienophile 10, thus furnishing exe- and endo- 

6b,7,10,1Oa-tetrahydro-ar-indaceno[l,8-j~fluoranthene (11). In summary, the isolation of the stemomers 11 
from biphenylene (1) and diphenic anhydride (2) under FVT conditions, provides good evidence for the in 
situ generation of ar-indacene (8) via a sequence of Cl2H8 interconversions starting with the primary formed 
diradical3. Despite the predicted high teactivity7~10 at ambient temperature, 8 appears to survive in the high 

temperature dilute gasphase. 

Figure. Exe- and endo conformers of compound 11 calculated with AMl; hydrogen atoms are omitted for 

Clti~.~2-~4 

Exe - 11 (AHfll49.51 kcal/mole) End0 - 11 (AH&) 155.03 kcal/mole) 
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