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Wavelength Effect on the Competitive Photoisomerizations of 
2,ti-Dimethylhepta- 1,3,5=triene 

By PIERRE COURTOT* and RENB RUMIN 
( Universitk de Bretagne Occidentale, Laboratoire de Chimie Organique, 6, Av. Le Gorgeu, 29283 Brest-Cbdex, France) 

Summary When irradiated at  254nm the Z-hexatriene 
(2) gives mainly the E-isomer (3), whereas a t  wave- 
lengths > 280 nm, the main photoprocesses are internal 
cycloadditions and hydrogen migration. 

IN the course of our study1 of the correlation of the ground- 
state conformations of polyenic compounds with their 
photochemical reactivities,2 we have observed a dramatic 
wavelength dependence of the photoisomerization of 
2,6-dimethylhepta-l,3(2), 5-triene (2), obtained by the 
concerted photochemical ring opening of 1,5,5-trimethyl- 
cyclohexa-l,3-diene (1) .3 Its photochemical behaviour is 
largely different from that of its 4-methylated ana l~gue .~  

When irradiated a t  h>280 nm (Hanau medium-pressure 
mercury arc TQ 150; Duran filter), the Z-dimethylhepta- 
triene (2) [Amax (EtOH) 283(sh), 273, and 264nml under- 
goes several competitive photoprocesses which lead to a 
mixture of the following photoproducts : the 2,6-di- 
rnethylhepta-l,3(E),Btriene (3)5 [Amax = (EtOH) 283, 272, 
and 262 nm] formed by cis-trans-photoisomerization of (2) 
(the photoequilibrium between these isomers is largely in 
favour of the E-triene) ; the 3,6,6-trimethylbicycl0[3,1,0]- 
hex-2-ene (4) formed by a [4, + 2,] internal cycloaddition2; 
the ene-allene isomer (5) originating from (2) by a [1,5] 
sigmatropic hydrogen shift. This reaction is thermally 
reversible and yields quantitatively the original Z-triene 
(2) in 20 min at  118 "C; the fourth product (6) is a vinyl- 
cyclobutene formed by [2, + 2,] internal cycloaddition 
and i t  may originate from any of the Z- and E-trienes. A 
stereospecific concerted thermal cycloreversion (20 h at  
80 "C) yields quantitatively the E-triene (3) by a con- 
rotatory process. 

When the trienes (2) and (3) have disappeared completely, 
the photoproducts (4)-(6) are in the proportion 38: 41 : 21. 

If the irradiation of the Z-triene (2) is performed a t  254 
nrn (Hanau low-pressure mercury arc, TNN 15/32), cis- 
truns-isomerization is strongly f avoured yielding a high 
proportion of the E-triene (3) (> 70%) and the other 
competitive photoprocesses are largely inhibited : only 10% 
of bicyclo[3,1,0]hexene (4) and of ene-allene (5) could be 
detected. If the irradiation is continued, the Z- and 
E-trienes are decomposed but the proportions of photo- 
isomers (4) and (5) remain small. 

This wavelength effectf on the photochemical behaviour 
of the Z-triene (2) is probably conformational in origin, but 
this does not imply that the influence of the ground-state 

t Analytical and preparative separations were performed by g.1.c. using 20% carbowax 20 M at 80 OC, 20% XF 1150 a t  76 "C, or 

$ The irradiations were performed a t  room temperature but the products have the same distribution upon irradiation a t  - 20 "C a t  

20% and 30% SE30 at 80 "C. 

h > 280 nm. 

(Identification by U.V. and n.m.r. spectroscopy). 
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equilibrium predominates ; conformations having a lower 
barrier, even if in relatively small proportions, may play an 
important role, according to the Curtin-Hammett principle.8 

Our present interpretation is the following : a t  longer 
waveIengths, conformation (2b) (the only one having the 
correct geometry) of the Z-triene would be preferentially 

excited, leading to internal cycloaddition and hydrogen- 
shift reactions, whereas a t  shorter wavelengths, the other 
conformations and more probably (2d) would lead to cis- 
trans-isomerization processes. 
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