Jouwng! of Chromatagraphy, 117 (1976) 242-244 -
© Flsevier Scieatific Publishing Company, Amsterdzm -— Printed in The Netherlands

CHROM. 8743

Mote

Separation of radicactively labelled icomers of hexachlorocycichexane b}
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The additive chiorinzation of benzene yiglds 2 mixture of isomers of hexachloro-
cyclohexane (HCH) and some other compounds (for a review, see ref. 1}. These com-
pounds can be separated Dy recrysizllization!, column chromatography on silica
gel?, countercurrent distribution, solvent extraction® or preparative gas chromato-
graphy. However, these methods appeared to be unsuitable for the separation of milli-
gram amounts of highiy iabglled HCH isomers: either the risk of radicactive contami-
nation was too high, or the yield and purity were unsatisfactory. A preparative thin-
laver chromatographic method was therefore deveioped by means of which the four
main isomers of HCH were separated in good yield. In addition, this method creates
little risk of massive radioactive contamination. A specimen separation of *Cl-
fabelled hexachlorocyciohexanes is described in this paper.

EMPERIMENTAL AND RESULTS

The crude product of the additive chlorination of benzene was analyzed by
ges—liquid chromatography {GLC) con a 6-f1. Porapak Q column coated with Apiszon
L for the content of the main HCH isomers. The initial and final temperatures were
190° and 210°, respectively, with a temperature gradient of | °/min. The ounifiow was
monitored with a flame ionization detector at 230°. This analysis revealed that the
mixture contained 57.3%] of «-HCH, 11.8%] of 8-HCH, 22.1%, of +-HCH, 6.9% of
8-HCH and 1.9%, of unidentified substances. Then, 1287 mg of the material (spzcific
activity 1.3 Cifmole) were dissolved in 10 mi of dioxane and transferred info a screw-
capped vial. The solvent was evaporaied af 48° vnder reduced pressure. In order to
remmove interfering impurities, the dry residue was washed three times with 0.2 ml
o’ a 0.5% agueous sclution of Triton X-100. The material was dried again in vacus
and extracted three times with 1 ml of chloroform, a-, ¥- and §-HCH passed quantiia-
iively into the solvent, but 2-HCH, which is poorly soluble in chloroform, remaincd
in the residue as a pure product. The g-FECH so obtained was further purified by re-
crystaliization from ethanol.

The combined chloroform extracts were evaporaied to dryness and the residue
was weighed and redissclved in 3 mi of chloroform. The materiaf was then chromato-
graphbed on 20 X 20-cm plates (Merck, Darmstadt, G.F.R.), cozted with an approxi-
mately 2 mm thick laver of silica gel, The plates were heated for 15 min at 110°. Each
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plate was loaded with 4! mg of the HCH mixture and then developed in the system
n-heptane-acetone (98:2) until the solvent front had travelled two-thirds of the path
fength. The plates were thep dried and developed again with eyelohexane—chloroform
(8:2} over the full path length. A good separation of the four main isomers of HCH
was obtained (Fig. ).

CTinT
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Fig. 1. Separation of the isomears of BCH by preparative thin-laver chromatography. The chromato-
erams were developed in the system s-heptane acetone (08:2) and then with ayclohexana—chloraform
(8:2} in the same direction, The substances were locatad by autoradiography. I, e-HCH; 2, §-HCH;
3, »-HCH; 4, §-HCH; 35, unidentified.

The chromatograms were dried in air at room temperature and the substances
were located by auntoradiography. The film (Osray T4, Agfa-Gevaerf) was exposed
for 5 min. The areas containing e-, y- and §-HCH were scraped off under suction and
eiuted pntil at least 859 of the radicactivity were washed out. Thus, 16.4 g of silica
gel containing a-HCH were cluted threc times with 20 ml of chioroform and three
times with the same volume of ethanol. - and é-HCH adsorbed on 2.8 gand 104 2
of silica gel, respectively, were cach eluted with five portions of I35 ml of chloroform.
The residval g-HCH, separated by thin-layver chromatography, was not processed
further.

The eluates contzining the o- and d-isomers were evaporated under reduced
pressure and recrysiallized from ethanol. Some difficulties were encountered, however,
in the last stage of the purification ef ~-HCH: the cluate containing this isomer was
eveporated under reduced pressure at 487 until about 0.5 mi of ar oily yellow sub-
stznce was obiained. This material could not be concentrated further and it did not
crystaflize. In order to induce crystallizztion, 30 mg of inactive ~HCH were added
and the product was recrystallized from ethanol. Similar difficulties were also encoun-
tered during the isofztion of ¥C-labelled #-HCH, but not with unlabelled -HCH. The
radiochemical yield of the purification was determined by fiquid scintillation counting
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aad was 76%, for «-HCH, 869 for 8-HCH. 819 for »-HCH and 80Y, for 6-HCH.
The chemical purity of the prealcts was checked by GLC a5 described above, and the
radiochemical purity was examinad by two-dimensional thin-lzayver chromatography
using #-hepiane-scetone (98:2} in the first direction and cyclohsxane—chloroform
{8:2} in the second direction. This analysis revealed that all isomers were, both chem-
iczliy and radiochemically, at least 2% pure.
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