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Electronic Absorption Spectra of
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The present paper presents the electronic absorption
spectra of 5,7-dibromo-8-hydroxy quinoline. The effect of
solvents viz., ethanol, methanol and water has also been
studied and discussed on the electronic transitions of the said
molecules. The spectra have been recorded in the region 1900-
4000 A. The transitions have been identified as 'A' — 'A'
under the Cs symmetry of the molecules studied, correspond-
ing to 'B,, — 'A, transition.
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INTRODUCTION

The electronic absorption spectra of heteroaromatic two ring molecules
especially the nitrogen heterocyclics with two fused six membered rings,
form an interesting class of molecules are least studied. The electronic
absorption spectra of quinoline and iso-quinoline have been reported by
many workers'?. Nitrogen heterocyclic compounds such as pyrimidines,
pyridines, cytosines, uracils, quinolines and their derivatives are of great
biological importance as they play an important role in the structure and
properties of nucleic acids*®. However, due to their great complexicity and
low symmetry, spectroscopic work appeared on these compounds’”. The
quinoline which have some substitution like OH, Br, gives more biological
important molecules'*"". In contribution and as a part of our programme to
study the spectroscopic aspects of aromatic molecules and in particular to
study the effect of substitution on the parent molecule experimentally.
Ayachit et al."* have found the evidence of presence of some more transi-
tions other than n-mt* and 7-7* in the ultraviolet spectra of quinolines and
their derivatives.

In the electronic spectra of quinolines three bands have been found
between the region 200-400 nm. In addition to the n-7t* transitions. These
bands are presumably m-mt* or n-G* transitions. As the electronic transi-
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tion are derived from that of benzene, therefore, the spectrum of each waves
is simply related to the spectrum of the quinolines. The benzene serves as
the absorbing chromophore for quinolines®.

In view of the above discussion, the present paper reports the
electronic spectra of 5,7-dibromo-8-hydroxy quinoline in various polar
solvents. The solvent effect on electronic transitions is also studied and
explained.

EXPERIMENTAL

Spec-pure grade samples of 5,7-dibromo-8-hydroxy quinoline (5,7,8-
DBHQ) (Fig. 1) were obtained from M/s Aldrich Chemie, West Germany
and used as supplied.
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Fig. 1. Molecular structure of 5,7-dibromo-8-hydroxy quinoline

The electronic spectra of these compounds were recorded on Beckman
spectrophotometer model M-35. All the solvents used were of spectro-
scopic grade. The concentration of all the solutions was kept to be constant
(8 x 107 g/L). The ultraviolet absorption spectra of the said compounds in
vapour phase could not be recorded under the best experimental condi-
tions because of high melting point of 5,7,8-DBHQ.

RESULTS AND DISCUSSION

The analysis of electronic transitions of 5,7,8-DBHQ is given in Table-1.

TABLE-1
SOLVENT EFFECT ON ELECTRONIC TRANSITIONS OF 5,7,8-DBHQ
Solvent R.IL* D.C.** n-mt¥ TT-T0* n-o*
Ethanol 1.3773 25.0 330 240 200
Methanol 1.3362 32.0 310 242 206
Water 1.3380 80.5 318 236 200

*R.I. = Refractive index; **D.C. = Dielectric constant.

In quinoline base, the ultraviolet bands observed around 2400 A which
corresponds to A; — B, transitions are derived from A;, — B, transitions
of benzene or lowering the symmetry of Dg, or Cy,. Singh ef al.'* have
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assigned this band at 2200 A in the ultraviolet spectra of 5-carbethoxy-
2-thiouracil. Some workers" have suggested in pyrimidine bases n-1t*
transitions corresponds to out-of-plane transitions while 7t-t* and n-c*
transitions to in plane transitions. The m-nt* and n-6* transitions originate
from A, — By, and A, — Ay, transitions of benzene''. In accordance with
these assignment then n-mt* transitions around (330, 310, 318 nm) have
been taken to represent out of plane transitions while m-n* and n-6* around
(240, 242, 236 and 200, 206, 200 nm) respectively are co-related to in
plane transitions in the present investigation.

The hypsochromic shift of n-* bands is observed on changing the
solvents in increasing order of polarity, because the ground state is stabi-
lized by the hydrogen bonding in the solvents and increase in transition
energy. This energy is essential to break or weaken the hydrogen bond'>'¢.
The hypsochromic shift with increasing order of polarity of the solvents is
useful in recognizing the n-mt* transitions. In the present study the hypso-
chromic shift is observed in increasing order of the polarity of solvents
(ethanol — methanol — water) for the molecules (Table-1). From Table-1
it is also clear that hypsochromic shift has been observed in n-t* transi-
tions of the compound with the increase of refractive index of the solvents
which is similar to the trend reported in the literature'""’.

For a non polar solute undergoing a m-n* and n-c* the shift of the
band depends upon the polarity of the solvent which is due to the differ-
ence in polarization. Since the shifting is larger in polar solvents in
comparison to non polar solvents, therefore the bathochromic shift will be
observed. Since most of the molecules has bonding electrons, which are
localized around the electronegative atom of a polar group. In excited state
the localized non bonding electrons are delocalized around the less
electronegative atom over the excited orbitals (6* or m*) extends which
decreases the dipole moment in excited state. If the excited state has high
dipole moment than ground state, it may be possible to have 7-t* or n-6*
transitions'®"”.

In view of the above discussion, it is obvious (Table-1) that there is a
marked bathochromic shift in m-7* or n-6* transitions with increasing
polarity of the solvents (ethanol — methanol — water) in 5,7,8-DBHQ.
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