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Gas-Phase Pyrolysis, Poly cyclic Aromatic 
Hydrocarbons 

Dibenzo[b,def]chrysene-7,14-dione (1) and 
benzo[rst]pentaphene-5,8-dione (2) on vacuum 
flow pyrolysis successively eliminate two CO's 
forming 13H-naphtho[3,2,l-cd]fluoranthene-13-
one (3) and finally indeno[l,2,3-cd]fluoranthene 
(dibenzopyracylene) (4). 

Dibenzopyracylene (indeno[l ,2,3-cdjfluoranthene) 
(4) is of theoretical interest due to its electron sys-
tem, which is regarded as a perturbed [12]annulene 
[4]. 4 wras only accessible by a multistep synthesis 
starting from fluoranthene [5]. It was also isolated 
in traces from the tar formed by pyrolysis of several 
low molecular compounds [6]. 

According to the results [3, 7, 8] of the CO 
eliminations from different aromatic carbonyl com-
pounds by short time pyrolysis [9], it seemed to be 
possible to synthesize 4 from dibenzo[b,def]chry-
sene-7,14-dione (1) and benzo[rst]pentaphene-5,8-
dione (2). 1 is used as dyestuff (Indanthrengoldgelb 
GK) and is therefore available in large quantities. 

1 was pyrolyzed therefore in a vacuum flow ap-
paratus at different temperatures. Below 1000 °C 
the yield of pyrolysis products was small and nearly 
all of the starting material passed the pyrolysis 
tube unchanged. At 1200 °C the reaction conditions 
were optimal, higher temperatures were not avail-
able with the present apparatus. The main product 
was the desired hydrocarbon 4, which was isolated 
and identified by spectroscopy. The second product 
of pyrolysis was 13 H-naphtho[3,2,l-cd]fluoran-
thene-13-one (3), resulting from elimination of only 
the first CO. Other compounds, for instance re-
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radicals, could not be found. 
2 was pyrolyzed in the same way and formed the 

same products 3 and 4, however with smaller yields. 

Experimental 
2 g of 1 (technical product, recrystallized from 

boiling nitrobenzene) were sublimed through a 
quartz tube (diameter 16 mm, length 250 mm) 
heated to 1200 °C and condensed in a trap cooled 
with liquid nitrogen. The pressure after the trap 
was 2,5 X 10*2 mbar. The pyrolysis tube was filled 
with two coaxial quartz tubes to increase the con-
tact surface [2]. The evaporation oven had to be 
heated up to 400 °C and was placed as close as 
possible to the p y r o l y s i s oven to avoid condensation 
of the substance. The pyrolysate was dissolved in 
boiling benzene and acetone, filtered and chromato-
graphed on aluminium oxide (activity grade 3, 
neutral). Elution with light petroleum and increa-
sing amounts (up to 100%) of benzene afforded two 
yellow-orange fractions. The first one gave 293 mg 
(17%) of 4, the second one 82 mg (4,5%) of 3. 

2 was pyrolyzed under the same conditions and 
afforded 6 % of 4 and 2 % of 3. 

3: m.p.: 182-185 °C; MS: 304 (M+, 100%), 276 
(41%); U V (ethanol): 423 (4,14), 400 (4,08), 376 
(3,87 sh), 357 (3,62 sh), 335 (3,55 sh), 320 (3,68 sh), 
291 (4,46), 280 (4,47), 259 (4,39) nm (lgs). 

4: m.p.: 261-265 °C; MS: 276 (M+); U V : identical 
with ref. [5]. 
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