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We have observed that ultraviolet photolysis of &, a, a-cyclododeca-1,5,9-triene 

(I) yields, not only the previously reported'. cis-trans double bond isomers, but at least two -- 

other significant products, one of which has been unambiguously identified as an isomeric mix- 

ture of 1,2,btrivinylcyclohexmes (11,111): \ 0 I 
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Irradiation of c&, trans, trans-cyclododeca-1,5,$+triene in ethereal solution with a 450 

Watt medium pressure mercury lamp for 137 hours gave a 20% conversion to the following products; 

tram tram tram-(25%) and &, a, -)/- a-(29%) - cyclododeca-1,5,9-triene, an isomeric 
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mixture of 1,2,4-trivinylcyclohexanes (13%) and a further isomer of cyclododecattriene (24%) whic!i 

has been tentatively identified as cyclododeca-1,4,7-trienf or cyclododeca-1,4,a-tr~e~lo. 4 g.1.c.l 

mass spectrum of the product mixture gave molecular ions of m/e 162 and similar olefinic breakdown 

patterns for all the major products, confirming their isomeric !:ature. me cyclodo?iecs-1,5,9- 

triene isomers iiere identified by comparison of their g.1.c. retention times and infrared spectra 

with those of standard samples. A specific study of this type of photo-induced cis-trans isomeri- -__ 

1. 
sation has been reported by IIozaki an3 his coworkers, vno obtained similar re-ults witI: regard to 

the formation of these products. G.1.c. of the product mixture showed two peaks of retention time 

approximately half iA& of the cyclododccatriene iso~?rs (185', 5r.q carbowax), which were identified 

as mixtSures of Q, trans trans-(IIa) and c&, m, I&-(Ilb) or,d trans, trans, trans-(IIIa) and -_-,- 

trans trans ci?-(iI;b) 1,%,4-tr;vinylcyclohcxar:e by comparison of the infrared spectra nr!d g.1.c. )------)A 

retention tines of II a:~d ITI Srith irtdependentl;i prepared Rmpl?:‘. The protm E.rc .r * ir’i mnss 

spectra of II were also consistent wita this sssiprunent. Dire saqles of ortho traus (II) and -- 

ortho cis (III)-12,4,-trivinylcycloilexaiie I~~*~~' prc_nired, by the m&hod of F?ien8cker2 and Wilke‘(y4, -- 

by pyrolysis of &, a, trans-cyclododec--l,5,3_tri,~~~e at i:O-5!10°; the r.ro?uct mixtur? vas 

sho;m by g.1.c. to contain a mixture of ortho tran; (11): ortho ci: (TI:) iri the retlo i5:t5. ______ __- 

The photochezical reaction was considerably more :scr-ornecif'i.~ irl givir!C: a ratio of ortho cis: ___- 

ortho trans of ll:$. -- The additional isomer of cyclodo<iecstrione wac only partially r~olved 

on g.1.c. from the cyclodeca-1,5,9-triene isomers, Tvhich made it difficult to trap a ~;ample of 

high parity. Xowever infrared, proton r‘..r~.r, and ultraviolet ::cectra of mixtures ccntaining 

about 60% of this component indicated the presence of both cis and trnns dwdble bon&, x vin;yl -- 

groups and no conj.Jgated species. It was therefore te:ltatively conclutied that this material 

was probably cJclododeca-1,4,7-triene or cyclodod?ca-1,4&trienc. 

Attempts to increase the yi-ld of 1,2,4-trivinylcq-clohexans by addinG cuproz chloride or 

organic sensitisers, such as acetophenonc, were unsuccessful. Also the fonatlon of 1,?,4- 

triviwlcyclohexane did not occur with irradiation from a 3 watt 10~7 JWX;,U-~ :UXCW-~ 1s.m~ 

for 200 hours. 



389 

It appears probable, as suggested by Rie&ker4 for the thermal reaction, that two essen- 

tially independent processes occur in the formation of 1,2,&crivinylcyclohexsne; a ring con- 

traction, involving one double bond, analogous to the known contraction of cycloocta-1,5-diene 

to 4-vinycyclohexane, 5 and a Cope rearrangement. 

Orbital symmetry considerations6 suggest that a concerted photochemical[3,3] Cope type migration, 

which would require the difficult suprafacial-antarafacial interaction of the ally1 systems in 

the transition state, is unlikely and no clear cut example of this type of reaction is known. 

While the preliminary results presented here do not justify any firm conclusions, the failure 

of triplet sensitisers to promote the reaction and the stereospecific formation of the ortho 

trans isomer inclines us to suggest that a concerted photochemical [:3,3] process may be involved, 

which occurs as a consequence of the unusual reactivity of trans double bonds in certain con- 

formers of medium size rings. 7 The all trans medium ring zerumbone (IV) has recently been 

11 
reported to undergo a very similar photo-catalysed Cope type rearrangement 

(v). 0 
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