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Bis-(3-oxoundecyl) Polysulphides in Dictyopteris

By R. E. MooRrE
(Department of Chemistry, University of Hawaii, Honolulu, Hawaii 96822)

Summary Bis-(3-oxoundecyl) trisulphide and bis-(3-oxoun-
decyl) tetrasulphide from Hawaiian species of Dictyopieris
are examples of naturally-occurring organic polysulphides.

Organic sulphides and disulphides occur extensively in
Nature, but hitherto only one polysulphide has been

141 201

0 0

S s\s/\/u\/\/\/\/

H (I

detected.! I report here the isolation of bis-(3-oxoundecyl)
trisulphide (III) and bis-(3-oxoundecyl) tetrasulphide (IV)
from the Hawaiian algae Dictyopteris plagiogramma and D.
australis.

Column chromatography of the chloroform-methanol
extract of D. plagiogramma and D. australis on Permutit
Decalso or silica gel with 1—59, ether-hexane followed by
gel filtration on Sephadex LH-20 with 509, chloroform-

me hanol gave a fraction which was predominately bis-(3-
oxoundecyl) disulphide (II).2 Crystallization from hexane
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gave pure (II), m.p. 67—67-5°, and the mother-liquors
contained a mixture of polysulphides which could be
separated from residual (II) by t.l.c. on silica gel HF with
1—49, ethyl acetate-cyclohexane.

Trisulphide (III) crystallized from the mixture of poly-
sulphides in n-pentane at 20° as colourless needles, m.p.
60-5—61° after recrystallization from methanol, and was
characterized on the basis of the following data. The mass
spectrum of (III) showed a molecular ion at m /e 434 with an
M + 2 isotopic peak characteristic of a molecule containing
three sulphur atoms (relative intensity 159, of the molecular
ion) and fragment ions at m/e 402, 304, 201, 200, 169, and
141 (base peak). The u.v. spectrum of (III) exhibited a
band at 200 nm (e 5800) with a broad shoulder at 250 nm
(e 1800). The H n.m.r. spectrum of (III) showed two
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triplets at § 2-83 and 3-02 p.p.m. (J 7 Hz) for the C-1 and C-2
methylenes, respectively. In the Table the C-1 and C-2

H n.m.r. data for

CH,[CH,],-CO-CH,CH,S,CH,-CH,-CO-[CH,],CH,

Sulphur
chain Chemical shift,® p.p.m. from Me,Si
Compound length,» C-1 C-2 C-4 C-5 C-11
M 1 265 260 235 1-54  0-89
(I 2 2-82 2-74 2-37 1-55 0-89
(111) 3 302 283 237 155 089
(Iv) 4 310 28 238 156 0-89

a Determined at 100 MHz in carbon tetrachloride.

proton chemical shifts of (III) are compared with those of
bis-(3-oxoundecyl) sulphide (I)? [colourless needles from n-
hexane, m.p. 80—82°] and (II); the paramagnetic shifts
which increase with increasing sulphur chain-length are due
to the anisotropic effects of the neighbouring sulphur
atoms.?¢ Finally, photolysis of (ITI) in n-pentane with u.v.
light of 253-7 nm gave (II) as the major product.?

The remaining (III) in the polysulphide mixture was
removed by rapid crystallization from methanol at 20°. The
mother-liquors were then cooled to 0° and the tetrasulphide
(IV), contaminated with some (III), separated as colourless
needles, m.p. 32—33°. Prolonged standing of (IV) in metha-
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nol resulted in decomposition of (IV) to (III) and sulphur.
The mass spectrum of (IV) showed a molecular ion peak at
m /e 466 with an M 4 2 isotopic peak corresponding to four
sulphur atoms in the molecule. The n.m.r. spectrum of (IV)
showed the expected chemical shifts for the C-1 and C-2
methylene protons (Table).

Compounds (III) and (IV) proved to be identical with
products obtained from the triethylamine-catalysed reaction
of (II) and sulphur in benzene (overnight reflux).

The bis-(3-oxoundecyl) polysulphides may be formed in
the seaweed by the reaction of elemental sulphur®? or
dihydrogen disulphide® with (II) or 3-oxoundecanethiol (V)

and may serve as precursors of the dictyopterenest using
intermediates such as 3-hexyl-4,5-dithiacycloheptanone
(VI)? to introduce unsaturation into the C,, unit.
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