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THE FORMATION AND SUBSEQUENT CYCLISATION OF NOVEL HYDROPEROXIDES
FROM A 1,4- AND A 1,5-DIENE
Howard A.J. Carless* and Richard J. Batten
Department of Chemistry, Birkbeck College, Malet Street, London WClE 7HX

Summary: The preparation of the unsaturated hydroperoxides(3,4,5,6 and 7) by
the sensitized photo-oxidation of the 1,4-diene(l) and the 1,5-diene(2) is des-
cribed, together with the attempted free-radical cyclisation of these.
Unsaturated hydroperoxides have been implicated as intermediates in the
biosynthesis of prostaglandins1 and during lipid oxidation in vegetable oils.2
A common feature of these hydroperoxides is that they are derived from poly-
olefins containing a cis,cis-1,4-diene system. Although there has been much
investigation of long chain poly-olefins,3 short chain 1,4-dienes have received
little attention. We chose to synthesise hydroperoxides by reaction of photo-
chemically-generated singlet oxygen (10,) with 2,6-dimethylhept-2,5-diene(l).
The symmetry of 1 limits the number of possible monohydroperoxides to only two.

Compound 1 was formed together with 2,6-dimethylhept-2,6-diene(2) by a modifi-

cation of the published procedure:4
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OH pyridine
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1 and 2 were separated by column chromatography using silica impregnated with
10% silver nitrate.

Sensitized photo-oxidation of 1 (tetraphenylporphine, 0., CH:Cl:, -50°C, 2h)
afforded the monohydroperoxides (3,21%) and (4, 13%) together with a more polar
product (5,11%), which were isolated by flash chromatography.5 Spectral
characterisation of these compound56 supported the assignment of 5 as a dihydro-

peroxide derived by further reaction of 4 with singlet oxygen.
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Hydroperoxides derived from 1,5-dienes are of interest because of their
role in the photodegradation of such polymers as poly(isoprene) or rubber.7
A similarly sensitized photo-oxidation of the diene 2 (4h) yielded the mono-
hydroperoxides (6,23%) and (7,25%).°

o

Further proof of structure was obtained by the reduction of each hydroperoxide
with triphenylphosphine to give the corresponding known allylic alcohols:
3-8°4>9°6-10,%7 1.1

the corresponding diallylic alcohol which decomposed upon silica column

Reduction of the dihydroperoxide 5 gave

chromatography. A significant feature of these reactions is that the terminal
methylene group of 2 appears to be much less reactive than the isopropylidene
group towards singlet oxygen, an observation which has been predicted on
theoretical grounds.

We next investigated the cyclisation of these unsaturated hydroperoxides
under the influence of free‘radicals, using di-tertiary-butyl peroxyoxalate
(pepo) 13
duces the abstraction of the hydroperoxide hydrogen leading to peroxy radicals,

as a source of t-butoxy radicals. It has been shown that DBPO in-

which further react with suitable double bonds present.14

Monohydroperoxide (4) when stirred for 19h at room temperature with 0.4
equivalents of DBPO in oxygenated benzene solution (0.02M) gave the cyclised
product (12,20%), whose structure was assigned by spectral characterisationl5
and by reduction with triphenylphosphine to give the tertiary alcohol (13).
The formation of a 3,5-disubstituted cis-1,2-dioxolane ring is in accord with
the sig—selectivity observed in the cyclisation of hydroperoxides derived from

16 17

methyl linoleate and methyl linolenate. The other hydroperoxides (3,6 & 7)
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did not cyclise under the above reaction conditions.
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This result is to be expected since exo-ring closure 14 > 15 is kinetically

favoured over the endo-process 14 - 16 in intramolecular free-radical

. 18
reactions.
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With hydroperoxides (3,6 and 7) formation of a dioxolane by exo-ring closure

is prohibited.

We are currently investigating the free-radical cyclisation of other

unsaturated hydroperoxides.
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