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PHOTOLYSIS OF CYCLODODECA-1,5,93-TRIENE
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We have observed that ultraviolet photolysis of cis, trans, trans-cyclododeca-1,5,9-triene
(I) yields, not only the previously reportedl 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 1,2,4h-trivinyleyclohexanes (II,III):
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Irradiation of cis, trans, trans-cyclododeca-1,5,9-triene in ethereal solution with a 450
Watt medium pressure mercury lamp for 137 hours gave a 20% conversion to the following products;

trans, trans, trans-(25%) and cis, cis, trans-(29%) - cyclododeca-1,5,9-triene, an isomeric
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mixture of 1,2,k-trivinyleyclohexanes (13%) and a further isomer of cyclododecatriene (24%) which
has been tentatively identified as cyclododeca-1,k,T-triene or cyclododeca-1,4,8-trienc. A g.l.c./
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 nature. The cyclododeca~1,5,9-
triene isomers were identified by comparison of their g.l.c. retention times and infrared spectra
with those of standard samples. A specific study of this type of photo-induced cis-trans isomeri-
sation has been reported by Nozaki and his coworkers,l who obtained similar results with regard to
the formation of these products. G.l.c. of the product mixture showed two peaks of retention time
approximately half that of the cyclododecatriene isomsrs (1850, S5M carbowax), which were identified

as mixtures of cis, trans, trans-(I1Iz) and cis, trans, cis-(I¥b) and trans, trans, frans-(I1Ia) and

trans, trans, cis—(IITb) 1,2,k-trivinylcyclohexane by comparison of thc infrared spectra and g.l.c.

retention times of II and III with independently prepared samples. The protor n.m.r. and mass

spectra of II were also conslstent with this assignment. Pure samples of ortho traus (II) and
ortho ecis (III)-12,4,-trivinyleyclohexane wers prepsred, by the method of Rienécker2 and Wilkej’h,

by pyrolysis of cis, trans, trans-cyclodedeca~1,5,%-triene at ESO—SOOC; the product mixture was
shown by g.l.c. to contain a mixture of ortho trans (II): orthe ciec (III) in the ratic 35:65.
The photochemical reaction was considerably more stercospecific in giving a ratio of ortho cis:
ortho trans of 11:89. The additional isomer of cyclododecatriene was only partially recolved
on g.l.c. from the cyclodeca-1,5,9-triene isomers, which made it difficult to trap a sample of
high purity. However infrared, proton n.m.r. and ultraviolet spectra of mixtures ccntaining
about 60% of this component indicated the presence of both cis and trans double bonds, no vinyl
groups and no conjugated species. It was therefore tentatively concluded that this material
was probably cyclododeca-l,4,7-triene or cyclododeca-1,4,8-trienec.

Attempts to increase the yield of 1,2,4-trivinylcyclohexane by adding cuprous chloride or
organic sensitisers, such as acetophenone, were unsuccessful, Also the formation of 1,2,k4-
trivinyleyclohexane did not occur with irradistion from a 3 Watt low pressure mercury lamp

for 200 hours.
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It appears probable, as suggested by Rien’s!.ckerl‘l for the thermal reaction, that two essen-
tially independent processes occur in the formation of 1,2,4-trivinylcyclohexane; a ring con-
traction, involving one double bond, analogous to the known contraction of cycloocta-l,5-diene

to h—vinycyclohexane,5 and a Cope rearrangement.
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Orbital symmetry considerations6 suggest that a concerted photochemical [3,3] Cope type migration,
which would require the difficult suprafacial-antarafacial interaction of the allyl 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 [3,5] 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

reportedll to undergo a very similar photo-catalysed Cope type rearrangement to y-photozerumbone

(V).
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