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ABSTRACT 

The electronic absorption spectra of some Schiff bases 
derived from 4-amino- antipyrine were investigated in 
organic solvents of different polarities and aqueous 
universal buffer solutions of different pH values. The pk 
values of the different examined compounds were 
calculated and compared with the acidity and basicity of 
the compounds. The important bands in the ir spectra of 
the investigated compounds were assigned. 

INTRODUCTION 

Because of the importance of antipyrine derivatives as 

analgestic compounds and having antirheumatic activity it is 

important to study their structures in s o ~ u t i o n l - ~  and effect of pH on 

these structure,. 

Although the work on Schiff bases drew the attention of many 

workers yet it seems that little attention has been payed for the 

spectral behaviour of those derived from 4-aminoantipyrine. 

Accordingly, the present artical is devoted to study the electronic 

absorption spectra of these compounds in organic solvents and in 

aqueous universal buffer solutions. In addition, the main ir bands are 

assigned. 
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EXPERIMENTAL 

Reagents : 

All materials were reagent grade chemical and used without 

further purification. The Schiff bases were prepared by the method 

described previously5. The compounds under the present investigation 

have the following general formula : 

where R = '6% 
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Physical Measurements : 

The electronic absorption spectra were recorded by the aid of 

pye Unicam Sp 8000 spectrophotometer using 1 cm matched silica 

cells. 

The ir spectra were recorded in the solid state on a pye Unicam 

Sp 1000 using the KBr disc technique. 

RESULTS AND DISCUSSION 

A. Electronic Absorption Spectra : 

The electronic absorption spectra of Schiff bases derived from 

4- aminoantipyrine were carried out in organic solvents of varying 

polarity Fig. (1) and in aqueous universal buffer solutions of different 

pH values Fig. (2). 

The electronic absorption spectra of the compounds under 

investigation on ethyl alcohol Table (I), display mainly four bands 

(A,B,C and D). Band (C) is observed only in the spectra of compounds 

11 (0 - OH) and V (2,4-diOH). 

The bands (A) and (B) appear within the 210-218 nm and 

228-258 nm ranges. These bands can be assigned to n-n* electronic 

transition I L a c  1A and I L b t  IA states of phenyl ring respectively. 

Band ( C )  appears at 308 and 325 nm for compounds (11) and (V) 

respectively. This band can be assigned to a transition within the 

chelate ring formed through intramolecular hydrogen bonding between 

the lone pair of electrons of the azornethine linkage and the OH 

group6- 
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Table (1) : Electronic absorption spectra of the compounds 
under investigation. 

Wavelength (nm) 
Compound SoIvent 

A B C D 

I 

I1 

In 

IV 

v 

VI 

VII 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chloroform 
Benzene 
Cyclohexane 

Ethanol 
Chlo~oform 
Benzene 
Cyclohexane 

343,360 (Sh) 
346. 360 (Sh) 
351,363 (Sh) 
348,362 (Sh) 

328 
330 
327 

330,348 (Sh) 

333 
334 
335 

335,350 (Sh) 

346,362 (Sh) 
347 

348,362 (Sh) 
345,362 (Sh) 

333 
334 
335 

235 (SHO), 350 
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The electronic absorption spectra of all compounds exhibit band 

(D) within the 334 - 346 nm range. This band assigned to the charge 

transfer interaction through the whole molecule. The C.T. band 

displays a slight shift to red with increasing polarity of the solvent. 

This shift is due to specific solute solvent interaction leading to the 

formation of some sort of molecular complexes, this would possibly 

results from intermolecular hydrogen bonding leading to 

solute-solvent association(798). 

The electronic absorption spectra of the compounds under 

investigation in aqueous universal buffer solutions of varying pH 

values (representative spectra are given in Fig. (2) show regular 

changes which are more or less identical for all compounds. The 

electronic absorption spectra of 6.4 x M solutions of all 

compounds show that in acid solution, pH < 6, the band within the 

334-346 nm range which was assigned to the CT within the whole 

molecule, decreases in intensity compared to those in pure ethyl 

alcohol. By decreasing the pH I 4, this band completely disappeared. 

The disappearance of this band is attributed to the protonation of the 

azomethine group which eliminates lone pair of electrons on the 

nitrogen atom and prevent the charge transfer transition. In alkaline 

solutions the electronic spectra of compounds (I) and (IV) are 

unchanged i.e are identical to those in pure ethanol, while the 

spectra of compounds (XI), (111) and (V) show that the C.T. band is 

red shifted in solutions of pH 7-8. By increasing the pH to more 

than 8 a new band near 355 nm was gradually developed and its 

intensity increases with increase of pH attaining the limiting value 

above pH 12. This band corresponds to the ionised species. An 
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4 f 
3 

isosbestic point is observed in the spectra of compounds (11). (111). 

(IV) and (V). The presence of such an isosbestic point denotes the 

existence of acid- base equilibrium. The equilibrium set in solutions 

would be the protonation of the azomethine nitrogen in acidic media 

as well as the splitting of a proton form the aromatic OH group in 

alkaline solutions. The plot of absorbance -pH curves for compounds 

(I), (IV),. (VI) and (VII) Fig. (3), is S-shaped indicating that one 

acid-base equilibrium is established in acid solutions. This 

equilibrium would be the protonation of the azomethine nitrogen, 

while the absorbance-pH curves for compounds (II), (111) and (V), 

Fig. (3), show two steps i.e the compound shows two separete 

equilibria. The first step represents the protonation of szomethine 
i. ? 

nitrogen in &id media and the second one represents the ionisation 

of phenolic OH group in alkaline media. 

The acid dissociation constant for the various equilibria set 

in solution are determined applying the colleter method as modified 

for acid-base equilibria1*, as well as the corrected limiting 

absorbance and isosbestic point method1', making use of the 

variation of absorbance with pH. The obtained valges were shown in 

Table 2. 

B- The Infrared Spectra : 

The ir bands of diagnostic importance are depicted in Table (3). 

The ir spectra of compounds (11). (111) and (V) show a band in the 

3100 - 3300 cm-I which can be assigned to v OH (phenolic). The ir 

spectra of all compounds show a strong band in the 1670 - 1680 cm-l 

range which can be assigned to v C = 0. The band around 1600 cm-l 
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Table (2) : Cumulative data of ionization constants of 4-amino 
antipyrine Schiff bases. 

Compound pkal ~ k a 2  
- - 

I 

LT 

III 

IV 

v 
VI 

VII 

Table (3) : The assignment of the important bands in the infrared 
spectra of compounds I-VII. 

Assignment I I1 I11 IV V VI V I1 

C = N  1580 1600 1570 1590 1600 1570 1590 

C = 0 1670 1680 1675 1670 1670 1675 1675 

OH - 3100 3200 - 3200 

C - O H  1185 1170 1170 - 

Y CH 775 868, 780 780 715 776 796 

780 
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- - - -  Cyclohexane 

. . . , . . . . . . . . . C h l o r o f o r m  

E t h a n o l  

- B e n z e n e  

F i g < 1 ) ; E l e c t r o n i c  a b s o r p t i o n  . s p e c t r a  of  

( I) i n  o r g a n i c  s o l v e n t s  . 



Spectroscopic studies on some Schiff bases derived from .-.---------- 

o Absorbance , o o 0 . . ' P  - .. N .  I. Ln cn u 

Absorbance 
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can be assigned to stretching vibration of the C=N group12. The 

skeletal vibrations of the aromatic ring were obtained at 1600, 1580 

and 1500 cm-l, whereas lhe out -of- plane deformation of the phenyl 

ring appeared at 760 - 750 cm- l. The out-of-plan deformation 

vibration of the aromatic C-H groups lead to the bands within 700 - 

800 cm-l. The ir spectra of the compounds (VI) and (VII) show 

strong bands at 885 - 875 cm-l and 750 - 690 cm-l which may be due 

to thiophene and furan rings respectively. 
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