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Abstract : The electronic absorption spectra of 2,4- 2,5- 3,4- and 3,5-difluorophenols in
the ultraviolet region in vapour phase has been recorded on Medum Quartz Spectrograph and
Hilger Large Quartz Spectrograph and analysed
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Many investigators have studied the ultraviolet absorption spectra of phenols and their mono-
derivatives [1-29]. Very little work has been done on the electronic absorption spectra of tri-
substituted benzenes in the vapour phase. In view of the limited studies, particularly on the
electronic spectra of tri-substituted benzenes, it was felt that an extension of the studies to the
electronic absorption spectra of some more tri-substituted benzenes would be worthwhile as
this would enable one to have more insight into the structure of the molecules in their ground
and excited electronic states. As a part of our research programme, the present note reports
the vibrational analyses of the electronic absorption spectra of 2,4-, 2,5-, 3,4-, 3,5-

difluorophenols.

s

The experimental technique used to record the vapour absorption electronic spectra and
accuracies in the positions of the bands are the same as those reported in our earlier work
[30]. The samples of the compounds were obtained from Aldrich Chemical Co,. USA and
were further purified before use and were used immediately to record their spectra.

2.4-, 2,5-, and 3,4-difluorophenols (DFP) may be considered as belonging to the

point group C,, whereas 3,5-difluorophenol to C,, point group, if we consider —OH group to
be coplanar with the ring. The electronic absorption spectra of all the molecules studied
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shows a IT* « ITsystem in the vapour phase and they spread over the region 12870 A - A
2470 A and consists in each case rather well defined red degraded bands. This system

observed in the spectra of all the compounds has been identified as corresponding to the

ferbidden electronic transition 'B,, <— 'A |, of benzene. Under the reduced symmetry of C,or
C3, of the compounds, the above forbidden transition becomes 'A' «!A" or 'B, «'A, and it
is allowed.

The effect of temperature on the band system has facilitated the choice of the bands at
35730, 36454, 35492 and 37614 as the 0,0 band in compounds 2,4-, 2,5-, 3,4- and 3,5-
difluorophenols respectively. The identification of the fundamentals chosen in the compounds
has been mainly done on the basis of intensities of the bands and the available literature on the
analysis of the 'B,, « 'A 1 transition of other tri-substituted benzenes. The fundamentals so
chosen are listed in Table 1 along with their IR data [31] and their probable assignments. The
longer wave length side bands with spacings 46, 72, cm! in compound 2,4-DFP, 41, 90,
cm! in compound 2,5-DFP, 37, 59 cm~ in compound 3,4-DFP and 78 cm™ in compound
3,5-DFP from their respective 0,0 bands have been identified as sequence intervals. It is
found that most of the excited state fundamentals appear up to two or three quanta and also
they combine with most of the other fundamentals in the excited state and thus most of the
observed bands could be explained. The analyses of the electronic spectra of the molecules
show a red shift in the order of 3,4- > 2,4- > 2,5- > 3,5-diflourophenol with respect to 0,0
band of benzene. Such a trend has been reported in the literature [32].
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