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Abstract: Cyclopent[u]indene (benzopentalene, 7) is generated by flash vacuum pyrolysis of 3- 
pbenylphthalic anhydride (6). biphenylene (3) or diphenic anhydride (4). It dimerises readily and 
adds cyclopentadiene above -70 Oc, but it does not equilibrate at 900 Oc with m-indacene (1). 

In a recent letter1 from the AkzoAJtrecht authors, the trapping of the elusive Cl2Hg isomer ar-indacene (1) 

by acenaphthylene (2) was postulated. A dimeric compound Q&i16 was obtained from flash vacuum pyrolysis 

@VP) of biphenylene (3) and of diphenic anhydride (4). The structure 6b,7,10,10a-tetrahydro-uGtuiaceno[ 1,8- 

jkZ’Jfluoranthene (5) was proposed for this adduct (Scheme 1). In a series of Monash studies on PVP of aromatic 
~y~~,~ 3-p~nylph~~ byte (6) was recently found to be a PVP ptecursor for the unstable Cl2Hg 

isomer cyclo~nt[a]~~ @enzopentalene, 71.3 though the AkzoAJttecht group indicated ‘7 as the central 
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intermediate in the formation of 1 and 2 as constituents of dimer 5,1 no evidence was found for the presence of 
7 in the cold trap of their preparative apparatus. 4 Since anhydride 6 provides a good entrance to the C12Hg 

energy surface. its PVP and the chemistry of 7 were studied in more detail. Here we report the findings from 

FVP of $4 and 6. under Monash conditions.4 

PVP of tetraphenylphthalic anhydride was previously shown to produce 1.2.3~triphenylbenzopentalene2 via 

C-H insertion in the benzyne-cyclopentadienylidene carbene equilibration mechanism.5 Under similar conditions, 

3-phenylphthalic anhydride (6) on PVP at 900 “C/O.02 Torr and washing the pyrolysate from the cold finger (- 
193 “C, CD2Cl2) for direct monitoring by lH NMR at -70 ‘C, gave cyclopent[a]indene (7), accompanied by 

acenaphthylene (2) and benzene (8) in approximate molar ratio of 1O:l:l (yield of 7 ca. 60%. Scheme 2). The 

300 MHz 1H NMR spectrum of cyclopent[a]indene (7) was well resolved from the other aromatic signals and the 

spectrum is assigned as shown below: 

6 6.04 

H 
JI,2 = 5.3 Hz 

J2,3 = 1.9 Hz 

33.8 = 1.9 Hz 

Treatment at -78 “C of a CH2C12 solution of cyclopent[u]indene (7) from a similar pyrolysis of 6 (157 mg) 

with a large excess of cyclopentadiene, after raising to room temperature, gave on chromatography over silica a 

yellow liquid fraction A (119 mg) and a solid fraction B (42 mg). Further chromatography of A was necessary to 

remove acenaphthylene (2) and this then gave the cyclopentadiene adduct 9 as a yellow liquid (Scheme 21.6 
Purification of solid B by flash chromatography afforded a dimer C&-I16 as a pale yellow solid (m.p. 150 OC, 

dec.). This compound showed 1H and 13C NMR spectra identical with those reported1 for the hypothetical 

adduct 5.7 By analogy with the low temperature dimerisation of parent pentaleneg, the symmetrical structure 10, 

was assigned to this dimer by the Monash group.9 Closer consideration of the structure 5 reveals that the 

presence of four quaternary 13C signals is more in line with the cyclopent[a]indene dimer structure 10. 

Compound 5 would require five quaternary carbon signals. 10 Unequivocal proof for the dimer structure 10 was 
obtained from a comparison of its 1H NMR pattern and UV/Vis spectrum7 with those found for the 

cyclopentadiene adduct 9.6 The apparent difference in the decomposition temperature of the two samples (200 vs. 

150 “C) may arise from instability. Dimer 10 decomposes over a few days, so that X-ray structure determination 

has not yet been possible. 
The Monash group has examined the cold trap pyrolysates4 from (3) and (4). using low temperature 1H 

NMR (CDC13, -60 Oc). In biphenylene pyrolysates the products were biphenylene (3). cyclopent[u]indene (7), 

acenaphthylene (2) and benzene (8) in approximate ratio 1: 1.6:3.2:0.4. In diphenic anhydride (4) pyrolysates the 

products in addition to fluorenonel. were biphenylene (3). cyclopen~alindene (7) and acenaphthylene (2) in 
approximate ratio 1:4.5:0.9. After 24 h in CDC13 at 20 “C the spectrum of the dimer 10 replaced that of 7 in 75% 

yield based on integrals. The formation of acenaphthylene (2) in these pyrolyses is attributed1 to a secondary 
cleavage of the Cl-Cga bond in 7 to carbene 11. followed by recyclisation to 2. 1 1 
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We conclude that the dimeric hydrocarbon C&H16 obtained after FVP of 3,4 and 6 possesses structure X0 

and not the previously proposed structure 5. Hence, as-Indacene is restored to its status as a synthetic 

challenge.12 rather than as an established transient intermediate. 
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