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The spectroscopic investigation of substituted hydroxy derivatives of the furocoumarins is known from the l i terature  
['1-3]. In our communicat ion  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 6-hydroxyfur0coumarins to be distinguished 

from 8-hydroxyfurocoumarins.  

In a l l  lhe substances studied (see table),  with the exception of 5, 8-dihydroxypsoralen and psoralen itself, four main  
absorption bands of greater  or smal ler  intensity according to the structure of the substance are observed: 298-330 m~ 
(band I), 268-273 mg (band II), 247-281 mg (band III), and 218-225 m~ (band IV),' The UV spectrum of 5, 8-dihy-  
droxypsoralen has bands in the 308 m~t (band I), 264 rn~ (band II), and 222 m~t (band III) regions; in psoralen there are 
bands at  332 m/l (band I), 287 mE (band II), and 245 m# (band III). 

5-Hydroxypsoralen and 5-hydroxy-8-methoxypsora len  are distinguished from 8-hydroxypsoralen and 8-hydroxy-5-  
methoxypsoralen by the presence of an absorption band in the 289-295 m~t region. 

In the ease of 6-hydroxypsoralen,  5-hydroxy-8-methoxypsora len ,  8-hydroxypsoralen,  5-methoxy-8-hydroxypsoralen,  
andf i ,  8-dihy'droxypsoralen, sodium ethoxide causes a bathochromic shift of band IV by ! 0  mE. Instead of bands II and 
i t I ,  a hand appears with a peak at  286 mE. Band I undergoes a bathochromic shift of 7 m~. In psoralen and 5 , 8 - d i m e t h o x y -  
psoralen, no shifts are found with this addi t ive.  This character is t ic  of furocoumarins can be used to detect  f ree  hydroxy 

groups in their molecules  from the bathochromic shifts of the m a i n  bands (see table).  

The UV spectra of 8-hydroxypsoralen,  5-hydroxypsoralen, 8-hydroxy- 5-methoxypsoralen,  and 5, 8- dihydroxypsoralen 

have also been recorded with the addit ion of borax. 

In the UV spectra of the furocoumarins hydroxylated at position 5 or 8 studied, bathoctiromic shifts of a l l  the bands 
were found. In the UV spectra of substances not hydroxylated or esterif ied in these positions ' no bathochromic shifts were 
found. An except ion was 8 ,8-dihydroxypsoralen,  in which, unlike the other hydroxysubstituted derivatives,  the addi t ion 
of  borax led to the appearance of  an absorption band at 860 rag. The other bands of this substance did not change. 

On the addit ion of  hydrochloric acid  to the in i t ia l  solution, the band at 288 mtl disappeared from the spectra of 
5-hydroxypsoralen and 5-hydroxy-8-methoxypsora len .  However, no similar  changes were found in the spectra of 8- 
hydroxypsoralen and 8-hydroxy- f -methoxypsora len .  Their spectra were similar  tO the spectra of the substances without 
addit ives.  This character is t ic  may  be used to distinguish 5-hydroxyfurocoumarins from 8-hydroxyfurocoumarins. 

Conclusions 

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