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The photochemical synthesis of cyclooctatetraenas from bensane and 

various substituted acetylenar has beem reported recently (1,2); the bicy- 

clooctatriene I 1~ praaumd to be an intermediate in thio reaction. 

0 
R 

I 

f-t 

I 
R’ 

CD 
R 

R’ 

I 

a, R = R’ = co2ca3 

b, R = 8; R' = CO CR 
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c,R=R;R'=CR 
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We wish to report here the first example of the formal reverse of this 

reaction, the photochemical decqsition of a cyclooctatetraene into deriv- 

atives of benzene and acetylene. The irradiation of 1,2,4,7-tetraphenylcyclo- 

octatetraene (3) (II) in dilute, oxygen-free heptsae solutions with a 275 

watt General Electric srmlaq for 44 hours yielded a complex Pkture of 
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194 Ehotodecompoaition of tetraphenylcyclooetatetraene NO.4 

ccmpo%&m from which para-tetplmnyl (IV) and diphenylacetylene (V) were 

irolated in 25% and 20% yield8, re8pectively. 

I 
IV 'dH5 

I 

'6% 
V 

The dipheuylacetylene and tarphenyl were identified by means of their melt- 

ing points, appropriate mixed melting points, ultraviolet and infrared 

spectra, red rfa ou thin-layer chromatography. Compound III would aeem to 

be a reaaanable Intermediate in the photodecoapoeition. 

One erample of a pyrolytic reaction leading to similar products has 

appeared in the literature (4); the pyrolysis of 1,2,4,6-tetracarbethoxy- 

cyclooctat'etraene (VI) at 300° was reported to yield principally 1,2,4- 

tricarbethoxybenzene and ethyl proplolate. 
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Cyclooctatetraene II is also thermally labile, but no terphenyl or diphenyl- 

acetylene (could be isolated from the mixture of compounds formed on pyrolysis. 

'ihe reversible nature of the photoreactiona of the cyclooctatetraenes 

is not witbout precedent, mince it is known that in certain casee, cyclohau- 

adiene and hexatrlene compounds are equilibrated by light (5). 
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When tbs irradiatiion of cyclooctatetraene 11 was carried out in coo- 

centrated solutions, an isomeric coqnmd (VII) crystallised frop the 

reactionmixture in 6OoXpields. 

II + VII ,h3, IV+v 
P 

Compound VII is therrmrlly labile, and it reverts cleanly to cplooctatetraene 

II at 60' with a half-life of about ens hour. Compound VII is also p&to- 

labile, and it yields, on irradiation, compounds II, IV, ad V, amq 

others. The physical propertiea of VIZ are not coqdetely consistent with 

those expected of a coqound with structure III, aud work on the structure 

of this intermediate is in progteea. 

Attempts to extend the piwtodecoqmsitioc reactiom to (LII isomr of 

compound II, 1,3,5,7-tetrapbenylcyclooctatetraene (3) vere unsuccessful, 

The irradiation of this compouud yielded a bright red intermdiate (which 

was highly reactive to oxygen), and full decomposition of the cyclocctate- 

traene was prevented by the filter action of this colored species. The 

photodecomposition reaction may prove useful for datemining the structures 

of complex cyclooctatetraems, and other members of this class of co@mmds 

are being examined to determine the scope of the photodecampositti. 
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