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Dimethanesulphonyl Disulphide
OLAY FOSS

Universitetets Kjemiske Institutt,
Blindern — Oslo, Norway

Dimethanesulphonyl disulphide is the
pseudohalogen corresponding to the
pseudohalide, methanethiosulphonate. It
is formed when sodium or potassium me-
thanethiosulphonate, suspended in ether,
reacts with bromine:

2 CHyS0,SNa + Bry —
= (CHyS0,8), + 2 NaBr (1)

The compound separates from ether as
colourless needles or plates, m. p. 61°C.
It is insoluble in water, sparingly soluble
in methanol and petroleum, and readily
soluble in ether, benzene and chloroform.
It was recovered unchanged from a 10 %
solution in benzene after heating to 80° C
for 5 minutes. A corresponding aromatic
compound, dibenzenesulphonyl disulphide,
undergoes rapid rearrangement if heated in
glacial acetic acid 1, 2.

Earlier 3, the term ‘thiosulphonatogen’
was suggested for compounds of this type.

‘Pro-xanthopterin’ is not identical with
pteroylglutamic acid or any of its photol-
ytic products 4.
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SHORT COMMUNICATIONS

Dimethanesulphonyl disulphide is the first
aliphatic thiosulphonatogen to be prepared.
Its pseudohalogen properties are displayed
in the reversible equilibrivim:

2 CHgS08 + 15 & (CHZ80,8),-+3 17 (2)
3 2 3 2'7/2

the equilibrium constant of which ix the
same as for the corresponding ethanethio-
sulphonate equilibrium 4, véz., about unity,
at room temperature.

In polythionic compounds there are,
generally, two structural possibilities, viz.,
that of unbranched, zigzag sulphur chains,
and that of branched, co-ordinated struct-
ures. The reactions (1) and (2) show that
dimethanesulphonyl disulphide is built up
from two methanethiosulphonate radicals.
The unpaired electron of such a radical is
situated on the thio sulphur atom of the
radical, because of the lower electron
affinity of sulphur as compared with oxy-
gen, and therefore, the bond joining the
two thiosulphonate groups of dimethane-
sulphonyl disulphide is between two dival-
ent sulphur atoms. Thus, from chemical
considerations, dimethanesulphonyl di-
sulphide has an unbranched sulphur chain
structure, like other thio pseudohalogens
and disulphides.

Experimental. About 20 9, excess, with
respect to bromine, of finely powdered,
dry sodium or potassium methanethio-
sulphonate was employed, and 10—15 ml
of dry ether per g of thiosulphonate. The
suspensium was cooled in ice, and the
bromine slowly added. On treatment of
the solid particles with a glass rod the
bromine colour vanished rapidly. The
mixture was heated gently, and filtered
with suction through a sintered glass filter.
The residue on the filter was treated with
warm ether, and the washings added to the
filtrate. On partial evaporation and cool-
ing the product separated as small needles
or plates, m.p. 61°C (corr.). It is best
recrystallized from ether.
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In the present note, some preliminary
results are reported of a crystal structure
analysis of dimethanesulphonyl disul-
phide *. This compound is the analogue of
potassium tetrathionate, for which lattice
dimensions, space group and refractive
indices are known 2. No other data on
tetrathionic compounds are reported in
literature.

The crystals of dimethanesulphonyl di-
sulphide are in most cases found as colour-
less, transparent needles or plates elong-
ated in the a-axis direction. The most
frequent faces of the monoclinic crystals
are (010), (021), (001) and (011). The
crystals seem to have good cleavage
parallel to the planes (011) and (011)
with less good cleavage parallel to the
(010) plane.

0.1029 g substance:
(CH480,8), (222.3)
Calc. S 57.68. Found S 57.72.

0.43256 g BaSO,.

Further experiments on aliphatic thio-
sulphonates and disulphonyl disulphides,
including measurements of their equilibria
with iodide-iodine, will be described in a
later article.
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The dimensions of the unit cell were
obtained from rotation and goniometer
photographs: a = 5.52 + 0.02 A, b =
15.78 4+ 0.02 A, ¢ = 10.05 - 0.02 A. B =
97.6° and V = 866 A3. The values for the
axial lengths correspond to axial ratios of
a:b:c=0.349:1:0.637. The density of
the crystals is 1.71 g/cm® and the number
of (CH480,8), in the unit cell therefore 4.
The following reflexions are absent in the
X.ray photographs: 0k0 when k is odd,
00! when ! is odd, and A0l when [ is odd.
The b-axis is accordingly a twofold screw
axis and the (010) plane is a glide plane of
symmetry with translation c¢/2. Laue
patterns indicate monoclinic holoedry and
no other observations contradict this find-
ing. The space group is therefore Cg;5—
P2,

¢

The molecule could possibly have a
plane, a centre or twofold axis of sym-
metry. The space group Cg5 possesses
only glide planes, screw axis and centres.
The possibilities of molecular symmetry are
therefore reduced to centre only. It has,
however, proved impossible to account for
the observed reflexion intensities if the
centres of the molecules should be located
to the symmetry centres of the space
group. The molecules must consequently
be placed in general positions, and can
thus have no strict symmetry of its own.
A general point repeats four times in the
space group Cg5. All the molecules must
therefore be crystallographically equiv-
alent to each other, since there are only
four molecules in the unit cell.

A preliminary analysis has shown that
the molecule has an unbranched sulphur
chain structure. The main direction of the
sulphur chain is nearly parallel to the
[011] or [011] direction alternatingly. The
approximate centres of the four molecules
are located very closely to the positions:
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