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Th8 cls-trans lsomerization of ois.trans.trans-l,r),+qclo- 

dodecatrfene (I) by free radicals has r8centlY been described bv 

Duck and I&eke (1) to afford the all-trans triene.(II) in 45% 

yield (2). The present communication Is concerned with the photo- 

sensitized isomerizat!.on of I to II in impIYN8d yiehM as well 

as with the transformation of I to its cis.ois.trsns-isomer (III), 

the direction of the iscxnerization depending on the sensitizers 

used. This photo-isomerization technique would probably consti- 

tute the easiest preparative approach to the cis.cis.trans-triene 

(III) at present (5). 
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Experimental results have been summarizad in Table I. The 
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TABLE I. THE PHOTO-SENSITJZEYD ISOMWIZATION OF I 

Sensitizer 
% Reoovery of the % Content of 

Trlene Fraction I II IIIa 

None 

Noneb 

Acetone o,d 

Cyclododeoanone" 

Cyolohexatione' 

Dicyolopropyl. ketoneC 

Camphor' 

Aoetophenone" 

Benzophenone" 

Benzaldehydee' 

Anthraqulnom' 

1,4-Naphthoquinonee 

g-Benz0quln0n.e~ 

Biacetyl' 

BemIle 

9,lv-Dib~otnoanthracene~ 

Acridine' 

FluorenoneC 

Michler's ketone C,f 

Dibenzalacetone c,f 

Triphenplene c,f 

Cuprous chloride' 

95 93 4 3 

81 91 3 6 

92 41 12 47 
1UO 65 9 26 

86 78 7 15 

93 64 11 25 

95 87 5 8 

96 52 39 9 

85 79 15 6 

93 85 11 4 
53 53 40 7 

82 72 26 2 

85 79 19 2 

86 83 8 9 

85 88 17 5 

1VV 76 22 2 

100 94 6 tr. 

1UU 96 4 tr. 

1c.w 97 3 0 

1ov 97 3 0 

1OU 97 3 0 

95 64 1lJ 26 
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a. These values were calculated based on the peak areas in the 

gas ohromatogram. 

b. In this particular’ experiment 0.1 molar benzene solution of 

I was irradiated with an Immersion-type low pressure memurg 

aro (12W) ror 500 hrs. 

o. After 200 hrs. irradiation the presenoe of the sensltlser was 

lndioated by gas chromatography and/or infrared speotrosoopy. 

d. This ratio reaohed practically oonstant after 100 hrs. lr- 

radiation. 

e. !lhe sensitizer could not be detected after the irradiation. 

P. No reaotion. 

g. In this particular experiment 0.1 molar solution of I in 

ether oontalning oatalytic amount of ouprous chloride was 

irradiated with an immersqon-type low pressure meroury aro 

(12W) for 100 hrs. During this period the lermp wall was 

covered by metallic copper, which was soaled off after each 

lo hra. irradiation. For the photochemical reactions of 

oleflns in the presenoe of cuprous chloride, see ref. 4. 

triene I used had the purity of 97% and contained 3% of II. one 

molar solutions of I In benzene initially containing 0.2 mole 

equivalent eaoh of sensitizers were placed in Pyrex glass test tubes 

and were irradiated externally with a 206W high pressure mercury 

aro at 10-15’ under nitrogen atmosphere for 200 hrs. Other irradl- 

atlon o ondit ions, i.e. , the absence of the solvent or the filter, 

resulted in poorer recovery of the triene fraction and/or lower 

conversion. !lhe mixtures were analyzed by gas chromatography 
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with Pol:rethylene glycol (~~~-6000) treated with silver nitrate 

as a stationary phase. Relative retention times OS I, II and 1x1 

Wem l*W, 0.75 and 1.10, respeotively. Every ccmponent was 

isolated by PreParative gas chromatography and its Ini’rared 

spectrum Was Sound to be completely superimposable on the one of 

the corresponding authentic sample (3). In the absence of the 

SensitiZera the triene 1 remained praotically unchanged aster 200 

hrs, irradiation of the neat liquid with the seme light source and 

Pyrex filter. It proved also stable towards j-ray irradiation 

(1.2 ~10'7 r. total dosis during 170 hrs.) (6). 

Data in Table I clearly indicate that aliphatlo ketones 

(acetone. and cryclohexanone, six.) give h%gher aontente of the isomer - 
III, whereas aromatic ketones (acetophenone and benZophenonef or 

qulnones give mainly the isomer II. Notably, the isoserilation 

does ocour to a slight extent upon irradiation of the benzene 

solution of I in the absence of any added sensitizers. lhiS 

benzene-sensitized (7) slow isomerization affording the Isomer 

III predominantly appears to be inhibited by hichlerls ketone, 

dibenzalaoetone or triphenylene. 

Some sensitizers were found to be consumed progressively 

during the irradiation. The formation of benzoplnaool was observed 

in the be~zophenone-sensitized reaction, but other by-products 

arising from sensitizers have not been oharacteriZed yet. Renewed 

addition OS sensitizers naturally improves the conversion in these 

cases. Irradiation of 1 molar benzene soIution of I in the presence 

of. aoetophenone (totally 0.8 mole equivalent added in portions) 

for 300 hrs. followed by careful fractional distillation (Oa. 30 

theoretioa:t Plates) gave about 70$ yield of pure all-trsne isomer 

(II), m.p. 30-3Z0. 



The cis-trans isomerization of non-conjugated double bonds -- 

of 1,5,9-cyclododecatriene would probably involve an endothermic 

triplet energy transition as proposed by G. S. Hammond et. (8) 

for the isomeriaation of 2-pentene (8d). No definite correlation 

between the triplet energy (ET) (9) and the product composition 

can, however, be drawn at present. 
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