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INFLUENCE OF IONIZING ADDITIVES ON THE UV ABSORPTION SPECTRA
OF SOME FUROCOUMARINS

N. V. Chernobrovaya, V. S. Batyuk, and N. F. Komissarenko
Khimiya Prirodnykh Soedinenii, Vol. 4, No. 5, pp, 287-289, 1968

The spectroscopic investigation of substituted hydroxy derivatives of the furocoumarins is known from the literature
[1-3]. In our communication we give the results of a study of various hydroxy derivatives of psoralen with additions of
sodium ethoxide, borax, and hydrochloric acid (table, p. 244). The use of these additives permits furocoumarins with
three hydroxy groups to be distinguished from their substituted derivatives and 5-hydroxyfurocoumarins to be distinguished
from 8-hydroxyfurocoumarins.

In all the substances studied (see table), with the exception of 5, 8-dihydroxypsoralen and psoralen itself, four main
absorption bands of greater or smaller intensity according to the structure of the substance are observed: 298-330 mp
(band Iy, 268-273 mi (band II), 247-251 my (band III), and 218-225 mu (band IV).” The UV spectrum of 5, 8-dihy-
droxypsoralen has bands in the 308 my (band I), 254 mu (band II), and 222 my (band III) regions; in psoralen there are
bands at 332 mg (band I), 287 my (band 1I), and 245 mg (band III).

5-Hydroxypsoralen and 5-hydroxy-8-methoxypsoralen are distinguished from 8—hydro>éypsora1én and 8-hydroxy-5-
methoxypsoralen by the presence of an absorption band in the 289-295 mu region.

In the case of 5-hydroxypsoralen, 5-hydroxy-8-methoxypsoralen, 8-hydroxypsoralen, 5-methoxy-8-hydroxypsoralen,
and 5, 8-dihydroxypsoralen, sodium ethoxide causes a bathochromic shift of band IV by 10 mu. Instead of bands II and
111, a band appears with a peak at 286 myu. Band 1 undergoesa bathochromic shift of 7 my. In psoralenand &, 8-dimethoxy-
psoralen, no shifts are found with this additive. This characteristic of furocoumarins can be used to detect free hydroxy
groups in their molecules from the bathochromic shifts of the main bands (seé table).

The UV spectra of 8-hydroxypsoralen, 5-hydroxypsoralen, 8-hydroxy-5- methoxypsoralen and 5, 8-dihydroxypsoralen
have also bezn recorded with the addition of borax.

In the UV spectra of the furocoumarins hydroxylated at position 6 or 8 studied, bathochromic shifts of all the bands
were found, In the UV spectra of substances not hydroxylated or esterified in these positions, no bathochromic shifts were
found. An exception was 5, 8-dihydroxypsoralen, in which, unlike the other hydroxysubstituted derivatives, the addition
of borax led to the appearance of an absorption band at 360 my. The other bands of this substance did not change.

On the addition of hydrochloric acid to the initial solution, the band at 288 my disappeared from the spectra of
§-hydroxypsoralen and 5-hydroxy-8-methoxypsoralen. However, no similar changes were found in the specira of 8-
hydroxypsoralen and 8-hydroxy-&6-methoxypsoralen. Their spectra were similar to the specira of the substances without
additives, This characteristic may be used to distinguish 5-hydroxyfurocoumarins from 8-hydroxyfurocoumarins.

Conclusions

In the study of the UV spectra of furocoumarins, ionizing additives can be used to determine their structure.
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