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6-APA is an abbreviation used for the name of the chemical compound  

(+)-6-aminopenicillanic acid (Fig.1) and is the key intermediate through which new 

penicillins and (6S,7S)-cephalosporins may be synthesized [1]. 

 
Fig. 1 Chemical formula 6-APA 

 

Therefore, the development of new analytical methods for its quantitative 

determination is very important. Several methods for assay 6-APA have been reported, 

including the iodimetry method [2]. The present investigation was under taken with the 

aim of developing new, simple, rapid and accurate method of spectrophotometric 

determination of 6-APA.  

It is known that 6-APA does not have its own absorption of light in the ultraviolet 

region. Therefore, there are no methods for direct determination of 6-APA. Colored 

Schiff base obtained by reversible condensation of 6-aminopenicillanic acid with para-

dimethylaminobenzaldehyde in a weakly acidic aqueous solution in the presence of 

sodium dodecyl sulfate micelles was used to analyze 6-APA [3]. 

Two accurate, precise and sensitive high-performance thin layer 

chromatography (HPTLC) and high-performance liquid chromatography (HPLC) 

methods were developed for assay of 6-aminopenicillanic acid in the presence of 

ampicillin and dicloxacillin [4].  

А new method for the determination of 6-APA based on the oxidation of 6-APA 

with caroate to form the corresponding sulfone followed by the spectrophotometric 

measurement at 260 nm of a compound formed by base degradation of the sulfone in 

the presence of sodium borate buffer was proposed. The hydrolyses of the sulfone 

followed first-order kinetics. N-acrylyl-β-penicillamine sulfinate was formed by 

hydrolysis of 6-Aminopenicillanic acid sulfone in a sodium borate buffer. The scheme 

of transformations is shown in fig. 2. 

During the following 20 min at this wavelength the absorbance wasn’t changed. 

The spectral characteristic of stable enamine (see Scheme): ε =1,5·104 mol-1 cm-1 at 

pH 12 was showed. At wavelength 260 nm the absorbance follows Beer’s law for the 

range 2.0-10.0 µg/ml final dilution of 6-APA in procedure. The linear regression 

equation for the absorbance against the concentration expressed as micrograms per ml 

A=0.0056+0.0654·C (n=9, r=0.999). 
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Fig. 2 Propose mechanism of degradation of 6-APA sulfone with formation of  

N-acrylyl-β-penicillamine sulfinate 

Method is simple and accurate with a precision of ±1%, therefore it is very useful 

for the routine analyses of 6-APA. 

The developed spectrophotometric method saves time, is simple, accurate, 

economical, sensitive and reproducible and can be used in the production of penicillins 

and cephalosporins to control the air purity in the working area. 
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