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Gas chromatographic retention behaviour of Z/£-isomeric chloroallyl
and chlorovinyl compounds
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In connection with the preparation of new pesticides, gas chromatographic
(GCO) investigations of the Z/E-isomeric olefins shown in Scheme 1, were necessary.
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These compounds should be useful as model compounds for investigations on
the influence of intramolecular interactions on GC retention behaviour®:2. It was of
special interest to establish whether GC retention could be used to indicate possible
interactions between polar substituents. The structures and stereochemistry of these
compounds were established from NMR data (chemical shifts, vicinal coupling con-
stants, LIS and NOE effects)3—5.

EXPERIMENTAL
The retention indices of y-chloroallyl and B-chlorovinyl compounds were de-

termined on glass capillaries with different polarities: (i) OV-133 m x 0.30 mm LD.,
pre-treated by high-temperature silylation with hexamethyldisilazane (HMDS); (ii)
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Carbowax 20M, 50 m x 0.23 mm L.D., pre-treated by leaching with hydrochloric
acid.

RESULTS AND DISCUSSION

Table 1 gives the retention indices and the retention index differences on the
two columns (4 = I — I°V, 6 I;_g = Iy — Ip).

It is clear that there are different retention orders and also retention differences
due to the substituent X and these are discussed below.

y-Chloroallyl compounds

If the substituent X is Cl, OH, N(CH3),, OCOCHj; or SC3H, the lower boiling
isonrer which has the Z-configuration is eluted first. With mercapto and amino com-
pounds the retention order is inverted with increasing carbon number in R. This
retention behaviour could be explained by conformational effects, especially for the
Z-isomers, as shown in Fig. 1.
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Fig. 1. Conformations I and II of the Z-isomer of y-chloroallyl compounds.

Given that by mutual attraction of Cl and X the conformation I is preferred,
the ability of Cl and X to undergo intermolecular interactions with the stationary
phase should be diminished so that the Z-isomer is eluted before the E-isomer. With
a bulky substituent X or repulsion between Cl and X, conformation II should be
predominant and interactions with the stationary phase should be favoured. There-
fore, the E-isomer is eluted first. This is apparent from the alterations in the elution
order of amino and mercapto compounds depending on the carbon number of R.

B-Chlorovinylaldehydes

Table II gives the retention indices and retention index differences of Z/E-
isomeric f-chlorovinyl compounds. It was found that the E-isomer is eluted before
the Z-form with the exception of 3a/4a, where the Z-form is eluted first. This reten-
tion order is not affected by the polarity of the stationary phase. Obviously, this is
due to a different steric arrangement for the dimethyl compound, leading to a re-
versed elution order. Mertens et al.%, who studied the retention behaviour of chlo-
rovinylketones on the polar phase Carbowax 20M also observed that the E-isomers
are eluted before the Z-isomers. This retention order is generally observed for un-
branched substituted olefins’. The phenomenon of the E-isomer being eluted first
was described by Reith®.
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338 NOTES
CONCLUSIONS

The results show that the elution order of Z/E-isomeric olefins is independent
of the polarity of the stationary phase. Both electronic and conformational effects of
the substituents influence the retention behaviour, leading to an alteration in the
elution order of amino and mercapto compounds depending on the carbon number
of the alkyl residue. With substituted ethers the E-isomer is eluted first, without any
influence of the substituent.
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