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phenanthrene at 1100°C
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Abstract: Flash vacuum pyrolysis of phenanthrene-9,10-dicarboxylic anhydride 5 and of 2,2-
dimethyl-5-(9'-fluorenylidene)- 1,3-dioxan-4,6-dione 8 at 1100°C/0.03-0.04 mm Hg gave pyrolysates
which were analysed by 'H NMR spectroscopy and shown to contain phenanthrene 9 as a major
constituent and biphenylene 2 as a minor one. Copyright © 1996 Elsevier Science Ltd

It was reported by L.T. Scott! and U.E. Wiersum? at separate meetings that pyrolysis at 1100°C of
chrysene (CjgH)2) yields cyclopent[cd]fluoranthene (CigH1g). The latter author reported also that
indeno[2,1-alindene (CjgH10) and fluoranthene (CjgHjg) were present with cyclopent[cd]fluoranthene in
the pyrolysate of chrysene and proposed a mechanism for the formation of these compounds which involved
sequential loss of two hydrogen atoms and a C; fragment. In addition, Scott! described the pyrolysis of
benzo[ghilperylene (C2H;2) at 1100°C and its conversion into dicyclopenta[cd,fg]pyrene (CaoH10) and
speculated that this conversion might be initiated by loss of acetylene. As a contribution to understanding the
processes involved in these reactions, we describe our findings on the behaviour of 9,10-
didehydrophenanthrene (6 =< 7) when formed in the gas phase at 1100°C.

We sought to determine if C; could be lost from 9,10-didehydrophenanthrene 6 or 9-
fluorenylidenecarbene 7, which are assumed to be interconvertible, since this might result in the formation of
2,2'-didehydrobiphenyl 1 which is known to be converted at 1100°C into biphenylene 2, cyclopent[a]indene
3 and acenaphthylene 4.3
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9,10-Phenanthrenedicarboxylic anhydride4 5 (9 mg) was pyrolysed at 1100°/0.03 mm Hg and the
cold pyrolysate was dissolved in CDCl3 under nitrogen, stored at -76°C and the !H NMR spectrum measured
at -60°C (recovered pyrolysate 1.5 mg). The spectrum showed the major product to be phenanthrene 9. The
spectrum of biphenylene 2 was clearly recognisable but the spectra of cyclopent[alindene 3 and
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acenaphthylene 4 were not observed. From the integrated signals the ratio of 9:2 was 92:8. 2,2-Dimethyl-5-
(9'-fluorenylidene)-1,3-dioxan-4,6-dioned 8 (30 mg) was pyrolysed at 1100°/0.04 mm Hg and the 'H
NMR spectrum of the pyrolysate determined as described above (recovered pyrolysate 1.6 mg). The
spectrum showed the presence of acetone, phenanthrene and biphenylene. Again, the spectra of
cyclopent[a]indene and acenapthylene were not observed. The ratio of 9:2 was 94:6. When phenanthrene
was pyrolysed at 1100° under the same conditions it was recovered unchanged.?
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In our apparatus under the pyrolytic conditions described, biphenylene would be converted to only a

small extent into cyclopent[a]indene and acenapththylene. We suggest that biphenylene is formed directly
from 9,10-didehydrophenanthrene rather than through 2,2'-didehydrobiphenyl.
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Phenanthrene when pyrolysed at 1100°C under different conditions yields a small amount of
pyracyclene (cyclopent[fg]acenaphthylene).!
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