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Recently we reported' the flash-vacuum thermolysis of phenyl-p-benzoquinone. 

The formation of the major product,naphthalene,was risualised to take place 

following the loss of two CO molecules from phenyl-p-benzoquinone via intra- 

molecular trapping of either a butadiene diradical,cyclobutadiene,or tetra- 

hedrane by the phenyl group. This process appeared to be reminiscent of the 

stepvise loss of CO molecules in the mass spectrum of phenyl-p-benzoquinone 

(parent ion m/e 184),which showed frapment ions m/e 156 (is;-CO),and m/e 128 

(I&-Z CO). This stepvdise loss of t;vo CO molecules to C4H4 appears to be a 

general mass fragmentation pathway for p-benzoquinones 2-4 . In the case of 

p-benzoquinone itself the following scheme has been implied: 

.+ 

I 
. 

m/e 108 m/e 80 m/e 52 m/e 26 

The thermolysis pattern of phenyl-p-benzoquinone to naphthalene (formally a 

C4H_,R species) and the electron-impact fragmentation of p-benzoquinone made 

it of interest to study the flash-vacuum thermolysis of p-benzoquinone itself, 

in order to trap a possible C H 
44 

species at low temperature. The structure of 

this species is highly interesting because cyclobutadiene and tetrahedrane are 

possible candidates,although there is evidence that vinylacatylene is a more 

stable isomer5'6 

If the loss of CO molecules takes place in a stepwise manner it must also 

be considered that cyclopentadienone is a transient intermediate. It has been 
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reported7 that the flash-vacuum thermolysis of o-benzoquinone at oa.800°C 

gives a fair yield of 1,8-diketo-4,7-methano-3a,4,7,7a-tetrahydroindene, 

indicating that in this type of thermolysis the transient cyclopentadienone 

* 
dimerises rather than loses a further CO molecule. 

t 
p-Bensoquinone was flash-thermolysed at 850’~ in raouo. Traces of acetylene 

were observed. Analysis of the liquid product mixture trapped at low temperature 

(liq.N2) showed it to consist of vinylacetylene (70 $),benzene (15.6 $), 

styrene (8.8 $),phenylacetylene (1.8 $),indene (2.0 $),and a number of other 

minor products of which toluene and naphthalene were identified. Since no 

cyolopentadienone dimer was formed in any of our experiments,the conclusion 

seems inescapable that cyclopentadienone is not intermediary formed in the 

flash-vacuum thermolysis of p-benzoquinone. This means that the thermolytic 

degradation of o-,and p-bensoquinone must proceed along fundamentally 

different pathways. 

The question can be raised now whether the rinylaoetylene arises from 

acetylene formed by direct fragmentation of p-benxoquinone. Howerer,since in 

our hands acetylene formed in other thermolytic processes,e.g. thermolysis 

(same conditions) of maleic anhydride 9,lO was never accompanied by rinyl- 

*. 
acetylene,this reaction path can be discounted. This means that at least one 

new C-C bond must hare been formed before both CO molecules hare been expelled, 

i.e. at some intermediary (cyclic) stage. Excluding then cyclopentadienone we 

'e"_; [ &!_!! I_-$+[ 'qH4 ]- CH2= CH+H 

0 

.(I) 

feel that a possible cyclic intermediate as bicyclo[2.l.O]pent-4-en-2-one (I) 

is likely to give a C4114 species (butadiene diradical,cyclobutadiene,or tetra- 

hedrane) ultimately leading to vinylacetylene. 
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Bicyolo[2.1.0]pent-4 -en-2-one intermediates hare been considered before in 

12-15 
comparable processes . It has also been reported 16,17 that cyclopropenones 

and cyclopropanones lose CO thermally under mild conditions. The acetylene 

(traces) dbserred may arise via decomposition of the C H -precursor. 
44 

The 

formation of beneene,styrene,and the other minor products is interesting but 

as yet obsoure5"'. 

A study of the thermolysis of substituted p-benzoquinones is presently 

under way in order to obtain a more detailed insight in the reaction mechanism. 

Y 
Very recently Chapman and McIntosh8 hare isolated cyclopentadienone in monomeric 

form at low temperature from o-benzoquinone. 

t The thermolysis was carried out in a 12 in. unpacked quartz column,externally 

heated by a tubular furnace (pressure 0.1 mm). The thermolysate was rapidly 

quenched on the surface of a trap cooled in liq.N2 ,closely coupled to the hot 

zone. The conversion of the p-benzoquinone at 800'~ was negligible,while at 

850'~ the conversion amounted to ca. 50 $. 

* 
Moreorer,thermal oligomerisations have been reported only with energy-rich 

acetylenes to give mainly cyclic trimers and tetramers besides polymers. Cf.ref.11 
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