
Journal of Chromatography, 144 (1977) 118422 
@I Eisevier Scientific Publishing Company, Amsterdam - Printed in The Netherlands 

CHROM. 10,160 

Note 

Kov%s’ retention indices of pyridine bases on stationary phases of medium 
polarity 

V. M. NABIVACH and L. A. VENGER 

Institute of Chemical Technology. Dniepropetrovsk-5 (U.S.S.R.) 

(First &wived January 26th. 1977; revised manuscript received April 25th, 1977) 

KovBts’ retention indices’ are used extensively in gas chromatographic (GC) 
identification, and the experience gained from its usage has shown that it is a most 
convenient means of expressing chromatographic retention data. They can be applied 
to the characterization of both the soIute and the stationary phase. 

Gas chromatographic data for the aikylpyridine bases are scarce, and have 
been obtained by use of glycerine, Apiezon 2*3 Amin 220, Triton X-305 and Carbowax- , 
10003 phases. In this work, Kovgits’ retention indices have been determined for alkyl- 
pyridines on phases of medium polarity which are more widely used in chromato- 
graphy. 

EXPERIMENTAL 

The analysis was performed on a gas chromatograph equipped with a 
katharometer and by use of steel columns (1.0 m x 0.30 mm). The carrier gas 
(heliuni) flow-rate was 33 ml/min atid the column temperatures were 90, 100,110 and 
120”. The stationary phases used were dinonyl sebacate (DNS), dioctyl sebacate 
(DOS), diheptyl sebacate (DHS), diheptyl phthaiate (DHP), dibenzyl phthalate 
(DBP), dibenzyl sebacate (DBS) and dibenzyl succinate (DBSU). Chromaton N AW 
HMDS (0.43-0.60 mm) was used as the solid support. The amount of liquid phase 
was 30%. 

RESULTS AND DISCUSSION 

The specific retention volumes of pyridine and 12 derivatives were determined. 
The retention indices were calculated from the retention volumes4. The results are 
given in Table I. The data show that the retention indices of homologous alkyl- 
pyridines increase by about 100 units with increasing molecular weight. 2-Methyl- 
pyridine and 2,4,6_trimethylpyridine are exceptions. We suggest that the methyl group 
in the Zposition screens the pyridine nitrogen atom and reduces the interaction of the 
sorbate with the liquid phases. 

The retention indices of the pyridine bases exhibit approximately linear depen- 
dences on the boiling point (Fig. 1) and the polarity’ of the stationary phases (Fig. 2)- 

* Relative polarity of stationary phases as delined by Robrscbneider. 



NOTES 

I 

f 

14 

1 

i 

119 

ecxY 
loo 1!50 200 

- Boiling point PC) 

Fig. 1. Dependence of the retention indices on the boiling points of the pyridine bases. 1 = Dioctyl 
sebacate, 2 = diheptyl phthalate, 3 = dibenzyl succinate. 

Increasing the length of the ester function of the stationary phase results in a reduction 
of the retention index, and the graphic dependence was rectilinear (Fig. 3). 

Values of the temperature coefficient Al/AT are presented in Table II. The table 
shows that the-values depend not only on the number of substituents in the alkyl- 
pyridines, but also on their position with respect to the nitrogen atom. The lowest 

20 30 40 50 60 
- Paarity 

Fig. 2. Dependence of the retention indices on the relative polarities of the stationary phases as de- 
fined by Rohrschneider. 1 = Fyridine, 2 = bmethylpyridine, 3 = Cmethylpyridine, 4 = 2,3 
dimethylpyridine. 
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Fig. 3. Dependence of the retention indices on the lengths (nnmher of carbon atoms) of the ester 
function of the stationary phase. 1 = Pyridine, 2 = Zmethylpyridine, 3 = 3_methylpyridine, 4 = 
4-methylpyridine, 5 = 2,S-dimethylpyridine. 

values of Al/AT were obtained for bases having substituents close to the nitrogen 

atom; the largest values were obtained for 3,5- and 3,4_dimethylpyridine. These values 
of Al/AT can be used for the group identification of pyridine bases in analysed mix- 
ture.9. 

The observed dependence of the retention index on the physicochemical 
properties of the bases and stationary phases can be used to study the intermolecular 
solute-solvent interaction. 
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