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Extensive studies on the ultraviolet, infrared and Raman spectra of benzonitrile
and their derivatives have been reported (Green 1961, Lebas 1962, Bak and'
Nielsen 1960, Jacobsen 1965, Shurvel er al 1968, Green and Harrison 1979,
Varsanyi 1974, Sinha and Chatterjee 1976, Singh 1969, Goel ¢z a/ 1979, Chatterjee
et al 1978, Goel and Agarwal 1980, Huded ¢r «f 1986). Of all the systems of
benzene, the B,, « 'A,, electronic system lying around X 2600 A has been
studied in great detail and so also the corresponding system in substituted
benzenes. In substituted benzenes, the By, <-*A4;, (A 2100 A) transition is not
much studied in vapour phase. In view of the limited studies on the second
system it was felt that a continuation of the studies of electronic and infrared
absorption spectra ol some more trisubstituted benzencs would be worthwhile,
as this would give some insight into the structure of the molecules in their ground
and excited states. As a part ol our rescarch programme, the present notc
reports the vibrational analysis of the infrared and electronic absorption spectra
of 3,4- and 3,5- DFB.

The experimental techniques uscd to record the vapour absorption UV spectra
and IR spectra and accuracy in the position of the bands reported, are the same
as given in our earlier work (Shashidhar 1971).

3,4- and 3,5-DFB may be considered as belonging to the point group Cs
and C,, respectively if we consider -CN group to behave as a single mass point
and co-planar with the benzene ring. The total number of 33 normal modes of
vibration will have the distribution 23a’-+10a” in C, and 12a, +10b,+8b, +3a.
in Cg, symmetry. The choice of the fundamentals from the observed bands in
the infrared spectra of 3,4-and 3,5-DFB has been done keeping in view the
symmetry of the molecules and the infrared spectra of benzonitrile and substituted
benzonitriles. It must however, be emphasized that many modes are most likely
considerably mixed precluding in fact the use of terms such as stretching or
deformation. It might be that a ring stretch also implies a certain amount of
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C—H deformation and vice-versa. Thus with some assignments a certain
vibration turns out to be prcdominantly a stretch or a deformation whereas in
others this might not be the case. The fundamental vibrational frequencies so
chosen are listed in Table 1, along with their assignments.

The electronic absorption spectra of 3,4- and 3,5-DFB show two # <7
systems, one consisting of well defined bands around 22700 A (System I) and
the other having some weak bands around )\2300A(System II). Even under
the widely varied experimental conditions with the spectrographs used it was not
possible to improve the System 1I.  So this system was also recorded on a U-3200
UV/VIS Hitachi Spectrophotomeler in vapour phase and in this record, some
bands were observed in the region A 2300 to A 2100 A. The System 1 has been
identified as corresponding to the forbidden electronic transition *Bg, <= 14,,
and the System II to the transition *B,y < 4,4 of benzene.

UV spectra of System I of the molecules lie approximately in the region
2 2900 A and they show well-defined vibrational structure. The effect of tempera-
ture on the band system has facilitated the choice of the band at 36430 cm™* and
35750 cm~?1 as the O,0 band in 3,4- and 3,5-DFB respectively. The identification
of the fundamentals chosen in the compounds has been done mainly on the basis
of the intensities of the bands and the available litciature on the analyses of other
trisubstituted benzenes. So chosen fundamentals are also listed in Table 1 along
with their assignments. The strong bands on the longer wavelength side with
spacing 35 cm~! and 45 cm™' in 3,4-and 3.5-DFB have been identitied as
sequence intervals. The band data are with the authors.

In System Il, bands observed towards the longer wavelength side at
44410 cm~* and 44609 cm~* in 3,4- and 3,5-DFB have been identified as 0.0
bands. The identified excited state fundamentals arc also listed in Table 1 and
they are correlated to the fundamentzls of System I. The existence of such
System II has been reported in literature (Nair et al 1969, Goel and Agarwal
1980, Amma et @l 1969).
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