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Abstract: 3-(4H-Cyclopenta[def]phenanthrylidene)-1,5-bis-(trimethylsilyl)-1,4-penta-
diyne (3) was synthesized and converted by hydropyrolysis into
corannulene (1) besides others in reasonable yields. It represents a new route
of the simplest bowl-shaped polycyclic aromatic hydrocarbon starting from
an easily accessible precursor.

Bowl-shaped polycyclic aromatic hydrocarbons (PAH's) represent 8 new category of aromatic
compounds consisting of five- and six-membered carbon rings and can be thought as subunits of fullerenes
hydrogenated in the rim-positions.

Corannulene (1), the smallest hydrocarbon of this category, was first prepared in an eighteen-step
synthesis by Barth and Lawton.! Since 1991, 1 is accessible in a convenient procedure by Flash Vacuum
Pyrolysis (FVP) of 7,10-diethynyl-fluoranthene or 1,6,7,10-tetra~(bromomethyl)-fluoranthene? (see also ref. 3).

Within high temperature gas phase studies of highly unsaturated hydrocarbons we intended to synthesize
1 by pyrolysis of the heretofore unknown 3-(4H-cyclopenta[def]phenanthrylidene)-1,4-pentadiyne (2) in order
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to examine the feasibility of methylene bridged PAH as starting materials for the synthesis of bowl-shaped
PAH'’s instead of hitherto used acenaphthylene derivatives.

Compound 2 is a cross-conjugated 1,1-diethynyl-2,2-diethenyl-ethylene derivate whereas both ethenyl
groups are integrated in an aromatic structure and the two 1,3-hexadien-5-yne subunits are fitted into each
other by the central CC double bond. Considering 3-(4H-cyclopenta[def]phenanthrylidene)-1,5-
bis(trimethylsilyl)-1,4-pentadiyne (3) as a stable precursor for the synthesis of 2, we succeeded the preparation
of 3 in 66% yield in a two-step procedure from commercially available 4H-cyclopenta[deflphenanthrene (4).

The lithium salt of 4 obtained by reaction of 4 with n-butyllithium, was converted first with 1,5-
bis(trimethyisilyl)-1,4-pentadiyn-3-one (5)* to 1,5-bis(trimethylsilyl)-3-(4H-cyclopenta[def]-phenanthryl)-1,4-
pentadiyn-3-ol (6)° (70% after chromatographic purification), which is conveniently dehydrated with a catalytic
amount of p-toluenesulfonic acid to 3 (95% after vacuum sublimation).6
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After desilylation of 3 we failed, however, to isolate the compound 2 because of its instability and strong
tendency to polymerize (compare also ref.”). So we pyrolyzed 3 instead of 2 in a tubular flow system in
hydrogen as carrier gas at a temperature of 900°C.8 The separation of 1 out of the pyrolyzates by column
chromatography (Aly03, cyclohexane/toluene = 90:10) results in slightly yellow-coloured crystals (m.p.
264°C, lit. 268 - 269°C1) of corannulene? in a yield of 15% of theory on a 20 to 40 mg scale as being about 1.5
to 3.0 mg per run.

Although this yield is comparable with those reported by Scott? and Siegel3, in addition to 1 the further
PAHs like 4, pyrene (7), cyclopenta[cd]pyrene (8), benzo[e]pyrene (9) and benzo[ghi]fluoranthene (10) could
be identified by GC-MS, GC-FTIR and HPLC-DAD techniques in the hydropyrolysis products of 3.10
If 3 is pyrolyzed under FVP conditions or in nitrogen instead of hydrogen as carrier gas, solid deposits and
some PAH's < Co( are only formed but no 1 could be detected at temperatures between 800°C and 1000°C
and residence times of about 1.6 s.

In contrast to Scott? and in agreement with very recently obtained results!! it is supposed that under our
conditions 1 is formed preferably by repeated cycloaddition of vinyl-type radicals (generated by addition of H-
atoms to the triple bonds of 3), while 10 is formed by cleavage of an trimethylsilylethynyl group after the first
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cyclization step. Radicals resulting from H-addition to the double bond of 3 are considered to be the initial
species for the formation of 4 ( destructive hydrogenation) as well as 7 - 9 by well-known homoallyt-

cyclopropyl rearrangement.
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