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SIMULTANEOUS DETERMINATION OF HALIDE-SUBSTITUTED ACID, NITRILE-SUBSTITUTED ACID, ANHYDRIDE AND THEIR CORRESPONDING ACID, BY MEANS OF NORMAL-PHASE MODE HPLC
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One of the common problems that are faced at early R&D stages of API manufacturing is analytical determination of compounds mixtures (and their corresponding precursors), which are prone to hydrolysis or solvolysis.

The sample for such analytical problem, where some analytes of practical interest are subject for degradation: Carboxylic acid in related anhydride and vice versa; Halide-substituted carboxylic acid in related acid or in nitrile-substituted acid and vice versa.  There are direct GC [1] and RP-HPLC methods (with water-acetonitrile mobile phase) for determination of anhydrides [2]; both are hardly applicable for highly reactive acyl halides. Derivatization is a common practice, but it is often time-consuming and derivatization completion might be problematic as well. Indirect methods like spectrophotometry [3], colorimetry [4] and titrimetry [5] do not distinguish between classes of analyzed substances, such as anhydrides and acyl halides, thus making it difficult to determine them simultaneously. 

We developed a simple NP-HPLC method for the simultaneous determination of all four substance classes mentioned above with aromatic or aliphatic backbone. Dependence of the retention on temperature in range of 10°C-50°C was checked on silica stationary phase from two different manufacturers and on cyanopropyl-modified stationary phase. Interesting selectivity changes were observed when different temperature conditions were applied to the silica column. Also, it was noticed that on the two types  of stationary phase studied, there was a vast difference in temperature effect on degradation of the solutes during the chromatographic analysis. Reproducibility – the major problem in NP-HPLC mode was strongly dependent on water content control.

References

1. A.O. Niedermayer, Gas chromatographic analysis of C2- C16 acyl chlorides as the butatnol-2-esters. Anal. Chem. 39(8), 953-955, 1967.

2. G.W. Tindall, R.L. Perry, A.T. Spaugh, Determination of aliphatic anhydrides and acids by reversed-phase liquid chromatography. J. of Chrom. A 868, 41–50, 2000.

3. M. Siewidski, M. Kuropatwa, and A. Szewczuk, Simple spectrophotometric method for determination of carbonyl and sulfonyl chlorides. Anal. Chem. 56, 2882-2884, 1984. 

4. J. Bartos, Colorimetric determination of organic compounds by formation of hydroxamic acids. Talanta 27(7), 583-590, 1980.

5. K. Verma, P. Tyagi, Spectrophotometric and titrimetric determination of carboxylic acid anhydrides. Anal. Chem. 56(12), 2157-2160, 1984.



