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APPENDIX

Ultraviolet Absorption Spectra of some Polyhydroxyanthraquinones

BY J. H. BIRKINSHAW
Department of Biochemistry, London School of Hygiene and Tropical Medicine, University of London

In an endeavour to obtain guidance as to the loca-
tion of the hydroxyl groups of polyhydroxyanthra-
quinones isolated from natural sources, and, in
particular, of asperthecin, the ultraviolet absorption
spectra of some of the natural and synthetic hydr-
oxyanthraquinones of known constitution were
examined in ethanolic solution and compared.
Briggs, Nicholls & Paterson (1952) had made such
determinations on compounds containing up to two
free a-hydroxyl groups, but it appeared desirable to
extend these observations to compounds of higher
oc-hydroxyl content. The wavelength and molar
extinction coefficients of the maxima of the curves
obtained are shown in Table 1 (p. 486). The absorp-
tion spectra were determined by means of a Hilger
and Watts 'Uvispek' spectrophotometer.

Nearly all the curves show two major bands or
groups of maxima (group A, lower A and group B,
higher A) separated by a deep trough in the region
300-400 m,u. Chrysophanol and emodin (and w-
hydroxyemodin, the curve for which is almost
indistinguishable from that of emodin) each con-
taining two ac-hydroxyl groups, are similar spectro-
graphically; the additional hydroxyl group in the
,- position present in emodin has only a small effect
on the A-values of the maxima, although the log e
values of the peaks in group A are considerably
altered. In anthragallol (two f,-, one oc-OH) all the
maxima occur at lower A and the 285-290 band is
intensified, relative to the other maxima ofgroup A.

Islandicin and helminthosporin (three a-OH),
which differ only in the position of the methyl
group, show a general displacement of the bands
towards the longer wavelengths only small in
group A, but very marked in group B, with the
appearance of fine structure in the latter group,
three or four maxima being revealed in this range.
The addition of a further oc-hydroxyl group, repre-
sented by cynodontin (four oc-OH) produces even
further bathochromic displacement in group B,
whereas in catenarin (three oc-, one p-OH) the
additional f-hydroxyl group has little effect on
group B but seems to enhance the fine structure of
group A, where there are now four clearly marked
maxima as in emodin.

Rufigallic acid (two x, four p-OH) has one feature
which distinguishes it from all the other compounds
examined, namely a peak in the 350 myt. region
(anthragallol has a slight inflexion at this point). It
is also characterized by a very high maximum at
295 mu., even higher than anthragallol, although
the general form of the curve is similar in the two
cases, particularly in the group B region.

These results confirm the observations of Briggs
et al. (1952) that the major band in the region from
350 m,. upward is greatly affected by the number
of oc-hydroxyl groups, the presence of ,-hydroxyl
groups having little effect. It seems, however, that
the number and position of the maxima in the lower
wave band region (below 350 m,u.) is considerably
influenced by the f-hydroxyl groups.

If the absorption spectrum of asperthecin is
compared with the curves for those substances of
known constitution which have been examined, it is
evident that the closest resemblance is presented by
the spectrum of catenarin. The resemblance is
particularly marked in the group B portion, which
suggests that three and not more than three a-
hydroxyl groups are present in asperthecin. The
differences in the group A portion of the curves
could well be accounted for by the additional
nuclear hydroxyl present in asperthecin, which if
the above deduction is correct, must be in the
fi. position.

SUMMARY

1. The ultraviolet absorption spectra of nine
natural and synthetic polyhydroxyanthraquinones
of known structure have been determined.

2. From a comparison of these spectra with that
of asperthecin it is concluded that the molecule of
asperthecin probably has three cc-hydroxyl groups
in its structure.
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