ACTA CHEMICA SCANDINAVICA 10

(1956) 134—146

Short Communications

Constitution of Resin Phenols and
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XX *. The Identity of Pseudocubebin
and d-Sesamin
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Reoently fagarol was found to be ident-
ical with di-sesamin . In this paper
pseudocubebin the last of the long known
lignans of unsettled structure is proved to
be d-sesamin (cf. Erdtman 32).

In 1896 Peinemann ? isolated a crystal-
line colourless substance (m. p. 122°) from
the fruits of Piper Lowong Bl. From his
analyses he calculated the formula
CgoH,300¢ which is the same as that for
cubebin which had been isolated 60 years
earlier from Piper cubeba. Peinemann
showed that his substance was different
from cubebin and he proposed the name
pseudocubebin for the new compound.

Later Halberkann ¢ found that pseudo-
cubebin also occurred in the bark of Ocotea
usambarensis Engl., Ibean Camphor tree,
which occurs in East Africa, and on com-
parison of this substance with Peinemann’s
original preparation he showed that they
were identical.

On oxidation with permanganate Peine-
mann obtained piperonylic acid. Attemp-
ted hydrolysis, transesterification and ben-
zoylation invariably yielded unchanged
starting material. Bromination afforded a
dibromoderivative melting at 180° and
nitration & substance giving the analytical
figures for a dinitroderivative although no

* Part XIX, Acta Chem. Scand. 9 (1955)
1111,

melting point was reported. From Peine-
mann’s and Halberkann’s results it appea-
red to be likely that pseudocubebin is a
lignan most closely resembling sesamin.

Bark of Ocotea usambarensis was very
kindly put at our disposal by Mr. B. G.
Gilchrist; Lushoto Tanganyika.

The isolation of pseudocubebin was car-
ried out mainly according to Halberkann.
He reported a yield of about 0.5 % of
pseudocubebin but our sample contained
much less. The preparation melted at 122
—123°, undepressed on admixture with
authentic d-sesamin. The specific rotation
was -64.5° (Halberkann gives +61°) and
for d-sesamin the highest reported value is
+69°. The series of colours developed
when the compound was dissolved in sul-
phuric acid was identical with that for
sesamin and also agreed with that given by
Halberkann. Further the dibromoderiva-
tive of pseudocubebin was found to be
identical with dibromo-d-sesamin as shown
by melting point and mixed melting point
determinations. Hence the ’’pseudocube-
bin” of Ocotea wusambarensis is identical
with d-sesamin.

Experimental. (All melting points uncor-
rected.) Isolation of pseudocubebin. The
ground bark of Ocotea usambarensis (500 g)
was exhaustively extracted with ether. The
extract was distilled with steam and the non-
volatile portion dissolved in ether and shaken
with sodium hydroxide solution (2 N). The
ether was evaporated and the oily residue dis-
solved in petroleum ether. After some time
hard crystals (100 mg) deposited at the wall
and bottom of the vessel. They were recrystal-
lised from ethanol giving a colourless sub-
stance, m. p. 122—123°, [a]y + 64.5° (¢ 1.75
in chloroform). The melting point was unde-
pressed on admixture with an authentic sample
of d-sesamin.

Dibromopseudocubebin. Pseudocubebin was
brominated with bromine in chloroform.
Crystallisation from ethanol gave very thin
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needles, m.p. 180—181°, mixed m.p. with
dibromo-d-sesamin 181—183°.

The author wishes to express his gratitude
to Statens Tekniska Forskningsrdd for financial
support.
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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-



