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Recently, gas chromatographic (GC) separations of combined mixtures of 
methyl monochloro esters of aliphatic C,-C, (ref. 1) and C,-Cl0 m-carboxylic acids’ 
and of methyl, methyl ,-chloro and chloromethyl esters of aliphatic CZ-C2, n-carbo- 
xylic acids3 have been reported. 

This paper describes a GC study of all methyl monochloro esters of aliphatic 
C2-C,, rz-carboxylic acids on a Carbowax 20M glass capillary column. The sepa- 
rations of combined mixtures of even- and odd-carbon-number esters were studied 
under the same running conditions_ 

EXPERIMENTAL 

GL C analysis 
A Varian Model 2400 gas chromatograph, equipped with a flame-ionization 

detector, was used for GC analyses. The chromatograph was fitted with a 90 m x 0.3 
mm I.D. 3 Of0 Carbowax 20M glass capillary column. Nitrogen was used as the carrier 
gas at a flow-rate of 1.8 ml/min. The column temperature was programmed from 50 
to 200°C at 4”C/min and held at 200°C until elution of peaks ceased. The splitting 
ratio was 1:20 and the temperatures of injector and detector were 220 and 24O”C, 
respectively. 

Samples 
Methyl monochloro esters of aliphatic C,-C, iz-carboxylic acids were synthe- 

sized in pure form as described earlier 4. Methyl monochloro esters of the C,-C,, acids 
were prepared by chlorination’*’ of the corresponding methyl esters. The crude chlo- 
rination mixtures were used for GC analyses. 

RESULTS AND DISCUSSION 

The polarity of the isomeric monochloro esters increases with increasing dis- 
tance between the chloro and ester groups, which leads to the better separations of 
isomers on polar than on non-polar columns. 
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The gas chromatograms of the combined mixtures of even-carbon-number C,- 
C,, and odd-carbon-number (Z-C,, methyl monochloro esters are illustrated in Figs. 
I and 2 and the relative retention times of the compounds are presented in Tables I 
and II. All retention times were measured from sample injection and are tabulated 
relative to unchlorinated methyl esters = 1.00 (Table I) and C,, derivatives = 1.00 
(Table II). Fig. 3 illustrates the same data as Table I. 
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Fig. 1. Chronatogram of the mixture of methyl monochloro esters of aliphatic even-carbon-number C2- 
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Fig. Il. Chromatogram ofthe mixture ofmethyl monochloro esters ofaliphatic odd-carbon-number CA-C,, 
n-carboxylic acids. 

The chromatograms show that the mixtures of even- and odd-carbon-number 
esters can be separated. However, the GC analysis of combined mixture of all C,--C,, 
methyl monochloro esters resulted in several overlapping peaks, particularly with 
long-chain isomers. 

All of the isomeric monochloro esters are resolvable up to a chain length of 
C r;; for longer chain lengths up to C,s, the peaks of the mid-chain isomers from 6- 
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Fig. 3. Relative retention times (RRT) for methyl monochloro esters of aliphatic C,-C, R wcarboxyhc acids. 
Retention times wrre measured from Figs. 1 and 2 and are presented relative to unchlorinated methyl cstcrs 
= 1.00. 

chloro to (o-5)-chloro compounds always overlap. Several columns and various run- 
ning conditions were used but the mid-chain isomers of the C,,-C,, esters could not 
be separated. Althotgh the methyl monochlorododecanoates are fully resolved’ and 
the separations of longer chain isomers are slightly better when the column tempera- 
ture is programmed slowly. long retention times and broad peaks of long-chain iso- 
mers are obtained. 

From Fig. 3 it can be seen that isomeric monochloro esters leave the column in 
direct sequence from the 2-chloro to the o-chloro compound. Terminally chlorinated 
products are the most polar. leading to relatively long retention times compared 
with other isomers. 

Under the running conditions used the greatest relative retention times are 
observed for C,-C, isomers (Fig. 3, Table I) and the values decrease with increasing 
chain length. With long-chain isomers, however, the relative retention times increase 
with increasing chain length owing to the isothermal running conditions after 37.5 
min. 

As shown in Table II, the relative retention times for isomeric monochloro 
esters from the Schloro to the o-chloro compound are constant, particularly for 
long-chain esters. With short-chain compounds (C2-C6), however, the Z-chloro and 
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o-chloro isomers give rise to the greatest disparities, which can clearly be seen from 
the first value in each column. 

ACKNOWLEDGEMENT 

This work was financially supported by the Academy of Finland. 

REFERENCES 

1 I. 0. 0. Korhonen and J. N. J. Korvola, Acfa C/Zen?. Sand., B 35 (1981) 139. 
2 I. 0. 0. Korhonen and J. N. J. Korvola, Acta C/fern. Stand., in press. 
3 I. 0. 0. Korhonen, J. Chromatogr., 209 (1981) 96. 
4 M. T. E’itkBhea, I. 0.0. K&honen and J. N. J. Korvola, Tetrahedron, 37 (1981) 529. 
5 I. 0. 0. Korhonen and J. N. J. Korvola. Acfa C/rem. Stand., submitted for publication. 


