SHORT COMMUNICATIONS 135

needles, m.p. 180—181°, mixed m.p. with
dibromo-d-sesamin 181—183°.
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X-Ra.y crystal structure analysis of de-
composition products of nucleic acids
may be expected to give valuable informa-

tion on the structure of the macromolecule. °

The four nucleosides from RNA have
earlier been studied by one of us 1. In this
paper the results of a preliminary investi-
gation of some other nucleic acid compo-
nents are reported.

Weissenberg and oscillation photo-
graphs were taken, using CuKa and FeKa
radiation. Unit cell dimensions and space
groups were derived and densities measu-
red by the flotation method. The values
given are believed to be accurate to within
1 %.
Crystals of thymine, D-ribose, 2-deoxy-
p-ribose, deoxycytidine hydrochloride and
thymidine were examined with the follow-
ing result:

Thymine. Crystals grown from alcohol
are needleshaped, elongated along b, with
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{100} prominent, whereas from water paral-
lelepipeds are obtained, with all faces about
equally developed. Both types of crystals
are monoclinic with cell dimensions ¢ =
1287 A, b=6.83 &, ¢ =6.72 A and
B = 105°. The density was found to be
1.46 g/cm® and there are four (calculated
3.97) molecules in the unit cell. The only
systematic absences occur in the A0l reflec-
tions for I odd and in the 0k0 reflections
for & odd. The space group is therefore
P2,/c. .

D-Ribose. Recrystallisation from a num-
ber of solvents yielded extremely small
crystals, or syrups. From the melt, how-
ever, crystals big enough for X.ray work
were grown at about 60° C. They had the
shape of needles and were elongated along
c. The diagrams showed them to be mono-
clinic twins with (100) as twin-plane. The
twinning was difficult to detect, as the cell
dimensions happen to be such that the
reflections from the two twinned crystals
very nearly coincide. The cell dimensions
are: a = 6.57T A, b = 2159 A, ¢c =4.80 A
and f = 113°. The density was found to be
1.59 g/em?, corresponding to four molecules
in the unit cell. g‘he calculated density is
also 1.59 g/em® The space group is P2,.

Although a great number of simple
sugars have been investigated by X-ray
crystallographic methods by Cox et al.?,
and others, we have found no crystal data
on ribose or 2-deoxy-ribose in the litera-
ture.

2-Deoxy-p-ribose. From the melt very
thin flakes were obtained, with {100} pro-
minent. The X-ray diagrams were rather
poor; however, they showed that the crys-
tals probably are orthorhombic, with
a =11.36 A,b = 10.65 Aand c = 4.91 A.
The absences indicate the space group
P2,2,2,. Four molecules C;H,,0, per unit
cell gives a calculated density of 1.50 g/cm?.

Thymidine. This nucleoside crystallises
in well-developed orthorhombic prisms
elongated along ¢, with a = 16.27 A,
b = 13.86 A and ¢ = 4.86 A. Four mole-
cules per unit cell corresponds to a density
of 1.47 glem®. Reflections 200 and 0kL0
are absent for odd values of & and % respect-
ively. The 00! reflections were not all re-
corded, but as 001 and 003 appear to be
absent, the space group is probably
P2,2,2,.

Deoxycytidine hydrochloride. Thin, mono-
clinic needles elongated along ¢, with
a="1703A40b=1770 4, c =515 A and
B = 117°. Space group P2,. Two mole-



136

cules in the unit cell gives a calculated
density of 1.52 g/em ®.

‘We wish to thank Dr. S. G. Laland, Institutt
for Ernsringsforsking, Universitetet i Oslo,
for a sample of 2-deoxy-D-ribose and Dr. P.
Reichard, Karolinska Institutet, Stockholm,
for samples of thymidine and deoxycytidine
hydrochloride.
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e unit cells and space groups of two
simple, covalent thiocyanates have been
determined from single-crystal oscillation
and Weissenberg photographs, using cop-
radiation, A(CuKa) = 1.542 A.
Sulphur dithiocyanate 1, S(SCN),;. Ortho-
rhombic bipyramidal, a = 10.12 A, b =
12.83 A, ¢ = 4.34 A. Four molecules per
unit cell; density, cale. 1.75, found 1.76
gl/emd,  Systematic absences, 0kl when
k + 1is odd, hk0 when h is odd. The unit
cell dimensions, the absences, and the
‘relative intensities of the reflections show
that the crystals are isomorphous with
those of selenium dithiocyanate?, Se(SCN),,
and selenium diselenocyanate 3, Se(SeCN);.
The space group is thus D,,%-Pnma. From
the known structures of the selenium ana-
logues 22 it follows that the sulphur dithio-
cyanate molecule has an unbranched chain
structure, with the middle sulphur atom
located in a crystallographic mirror plane.
The compound was prepared from sul-
phur dichloride by reaction with an excess
of silver thiocyanate suspended in carbon
disulphide, and was recrystallized from the
same solvent. Silver thiocyanate was found
to react better than mercuric thiocyanate 4.
The crystals occur as plates {010}, bounded
by {110} and {111}, and usually very thin.
The bulk of crystals became yellow in the
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course of a day, due to the formation of
an insoluble polymer 14, but individual
crystals could be picked which were suf-

ficiently stable.
Ethylene thiocyanate, (CH,SCN). Or-
thorhombic bipyramidal, o = 7.39 A,

b =181 A, ¢ = 11.48 A, Four molecules
per unit cell; density, cale. 1.45, found
1.42 g/cm?®. Systematic absences, 0kl when
k is odd, A0l when ! is odd, #k0 when h is
odd. The space group is thus D,;-Pbca,
which has eightfold general positions, and
two fourfold sets of symmetry centres as
special positions. With four molecules per
unit cell, it follows that the ethylene thio-
cyanate molecules are centrosymmetric in
the crystals. This agrees with the finding
from infrared measurements® that the
compound exists in #rans configuation in
the solid state.

Recrystallized from chloroform, the
compound was obtained as plates {010},
or as perfect bipyramids {111} with, also
here, {010} developed.

Further work on the crystal structures
of the two thiocyanates is intended.
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In 1950 Furberg and Hassel! determi-
ned the crystal structure of the lower
melting compound (m. p. 111° C) found in
the reaction between 2,3-dichloro-1,4-di-
oxan and ethylene glycol. They found
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