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ABSTRACY

The electronic absorption spectra some
Schiff's bases derived from anthranilic acid
been recorded in organic solvents of varying
polarities. The solvent shift is discussed in
the Jlight of possible formation of solute-
solvent molecular complexes. The application
of potentiometric titrations have been utilized
in calculating pK_ of the COOH and enolic OH
groups of the compounds under investigation.
The igportant bands in the I R spectra and the
main "H NMR signals are assigned and discussed
in relation to molecular structures of the
compounds .

INTRODUCTION

Schiff's bases compounds have application as catalysts

in various chemical and photochemical reaction as well

as in biological systems [ 1 - 4] . A clear understanding

* to whom correspondance should be addressed.
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of the Schiff's bases derived from anthranilic acid can be
obtained if the spectral characteristics of the compounds
are known. The present paper is devoted to an investigation
of the absorption spectra of some Schiff's bases derived
form anthranilic acid in the UV, visible and ‘IR regions .
Also, the important signals in the 1H NMR spectra are
assigned. The spectral characteristics are discussed in

relation to molecular structure.

EXPERTMENTAL

All the chemicals used in the present investigation

were BDH products.

The compounds under investigation were prepared
according to the method described previously {5] . The
compounds included in the present investigation have the

general structure formula (I):
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The solvents used were purified by recommended proceedures
[6].
Apparants and physical measurements are the same as

previously described [7,8].
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RESULTS AND DISCUSSION

A] Flctronic absorption spectra:

The UV spctra of the Schiff's bases in organic
solvents ( Table I and Fig. 1 ) display mainly two bands
in the regions 220 - 240 (A) and 280 — 320 (B) nm with a
broad shoulder (C) 360 - 440 nm, on the longer wavelength
side of band (B) . The Band A can be assigned to a 7 - T %
transition ( 1La - lLA) of the phenyl group while the band
(B) can be assigned to the T - T transitions within
the N = C bond ; the broad shoulder may be assigned to an
intramolecular charge transfer involing possibly the

following resonance forms:

C/Y
y X

~N

O
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The red shift of the bands (A) and (B) with increa-
sed solvent polarity is of low magnitude compared to that
of (C) . The red shift of (C) is in agreemet with the
observations of Bayliss (9] and Schubert [10] who propo-
sed that the polar solvent molecules are oriented in the
solvation layer is such a way as to solvate more the
excited state causing more solvent stabilization of the
excited state than that of the ground state. The higher
shiffts in DMF can be ascribed to the ability of this
solvent to act as proton acceptor in addition to ability
to act as n-electron donor towards the solute molecules.
In case of ethanol, CHCl3 or dioxane the solvent molecules

can behave as proton donors or electron acceptors [11].

The application of the dielectric function of Gati
and Szalay [12] revealed that the dielectric constant of
the medium is not the main facor governing the band shifts.
This is further substantiated by various solvent parameters,
the plots of '\ max VETsus the dielectric functions £(D)
and ® (D) given by Suppan [13] , the Koswer [14] Z-solvent
parameter and the ET (acidity function ) given by Reichard
[15], where nonlinear relations are obtained. The main
role seemed to be played by the formation of some sort of
molecular compounds through solute-solvent hydrogen bonding

or electron transfer interactions.

Based on these results, the shift in band position
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C] The 1R bpectra:

The IR
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spectra of the compounds (Ia_e) show OH
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carboxylic in the range 3400-3490 cn ! while the ))COO

appears at 1670-1680 e b, The strong to medium bands
observed at 1570—1590g§}n"1 are assigned to M. , while

the ¥ yy for compound I, is observed at 3100 chl . The
strong to medium bands observed at 1570-1590 cm = are
assigned to W C=N Yhile the W g for compound I is
observed at 3100 cm = . The spectra of IC, Id andJIb!comf?—
unds display strong or medium sharp band at 1380-1390 cm
due to the in-plane deformation of the CH3—group. The

é cy. band for compound I_ is observed at 1455 en L.

The alcoholic }’OH in the spectra of IC and Ib appear
at 2890-2910 cm™! . Also , the spectra display the bands

due to the & o, and & o ' at 1260 - 1275 and - |
1155-1170 cm ~ respectively, The bands near 1000 cm
can be assigned to the & CH of the phenyl ring while
the out-of plane deformation of the phenyl ring appears
at 750- 770 cm ! . Most of the IR bands are affected by
changes in molecular structure but most prominent changes
oceur in ¥ oo, and v‘C=N . The plots of ¥ -, and

¥ C=N against ¢~ * ( Taft constant) are linear relations
with slope (-0.38). This reveals the charge migration from
N to the CXY part over the C=N linkage acting as a bridge.

1

D] The "H NMR Spectra :

The lH NMR spectra of some compounds under inves-
tigation were recorded in DMSO (d6) using TMS as internal

standard. The COOH group gives a broad signal at 11.0-12.0



1071

Delta J. Sci . (11X3) 1987
Spectroscopic studies ......

ppm . Compounds Ib and Ic show a signal at 5.66 and 15.6
ppm respectively corresponding ‘to alcoholic and enolic

OH , resulting from a tautomeric shift in compound Ic'

A support of this idea is the appearance in the lH—NMR
spectra of compound IC of five signals with integration
equivalent to three, three, six, two, and one proton at
1.8,2,3,2.5,4.2 and 6.2 ppm . which can be assigned to
CHR(l) . CH3(2) , CH3(3) . CHZ(&) and CH(S) respectively.
In all the compounds under investigation the broad signal

at 6.7-7.8 ppm. can be assigned to the aromatic protons,

The plot of ‘SCOOH as a function of the &= *-(Taft
constant ) is also linear as in the case of IR spectra
indicating that the strength of the intramolecular hydrogen
bonding occun&ng between the carboxylic OH and C=H groups
is gnverned by the electrcn density on the azomethine

nitrogen atom as influenced by the side chain structucture.
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Assignment of the Electronic Spectral,Bands of the Schiff‘'s

Bases Derived from Anthranilic Acid in Organic Solvents.

T--— 7 *phenyl TJr— T * C=N CT band
© Compound ' p —
xmax (max Amax (max ')‘max max
IN ETHANOL
I, 290 2920 380 1112
Inh 225 3245 365 1615
Lo 235 5673 300 3725 195 1820
Ig 230 6783 305 4623 405 1720
Is 225 5783 315 4155 415 18g5
IN CHCLj3
15 2807 2115 360 1609
Iy 235 2512 370 11312
I. 240 2215 285 3112 380 1617
Ia 235 4215 290 3985 - 380 1512
Ie 235 4112 340 3776 AG0 1617
IN DIOXANE
Ia 290 2916 370 1212
Iy 285 3101 380 1413
I- 240 3450 300 . 3212 385 1812
I3 225 4600 3lo 4121 395 1373
1, 220 4312 315 3125 405 1628
IN DMF
Ia 23¢ 3617 230 289% 380 2115
Ty, 235 3619 285 4167 390 2412
I- 230 6118 2985 4869 400 2615
I 240 9117 ano 5617 £20 278G
I. 240 84113 320 4216 140 301¢
')\ ) e _— -1
max in nm max 1in lit.mol. cm.
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Fig. ( ‘1 ): Electronie absorpiion spoectra of Sehdfl base componnds in different
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