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USE OF POLYMERIC NUCLBOPHILES FOR THE SELECTIVE BINDING AND REMOVAL OF
a-METHYLENE-Y-BUTYROLACTONE ALLERGENS FROM COMPLEX MIXTURES.
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Summary An insoluble polymer containing primary amines selectively removed a-methylene-

y-butyrolactone allergens from solutions.

Numerous cases of contact dermatitis have been linked to an allergic reaction to
the sesqulteqpsne lactones which are found i1n a number of Compositae plantsl’? The
allergenic properties of these lactones appear to be due in part to the presence of an
o-methylene group exocyclic to the y-lactone, and the mechanism of action of these
sensitieers is thought to involve their reaction with nucleophiles such as amines or

thiols in a Michael addition as shown belowz-u
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Our process for the binding of these conjugated lactones to polymer supports rests
on their high reactivity towards nucleophiles Thus, it 1s expected that a-methylene-
Y-butyrolactone can effectively be "fished out” from solutions by reaction with an in-
soluble polymer containing nucleophilic functional groups. The polymer we chose to test
first was a modified polystyrene containing 2-aminoethyl functionalities on a fraction

of its aromatic rings. This polymer was prepared easily by chemical modification of 1 %

cross-linked polystyrene in three steps
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Elemental analysis of the polymer and its infrared spectrum confirmed the assigned
structure (I).
n a dilute solution of the
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The polymer was tested by using a suspension of the resin

solvent (dioxane,acetone, benzene, chloroform, ethancl,ethanol-dioxane and ethanol-dichloro-
methane mixtures were used) from 10 (acetane) to 99 % (purs sthanol} of the lactone remained
bound after 24h reaction. Although the polymer (I) does not swell appreciably in ethanol,
this did not seem to overly affect the reactivity of aminoethyl sites. With ethanol, 36 %

of the lactone remained bound after 7h stirring at room temperature. Progress of the reac-

tion was followed by UV spectroscopy and gas chromatography of the liquid phase.
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The infrared spectrum of resin (III) showed peaks at 1 770 cl'n-1 (y-lactone) and 1 640 cm-1

(C=C). The gain in weight of the polymer was consistent with that expected from an essential
ly complete binding of isocalantolactone (II)

Additional experiments using columns packed with resin (I) showed that they could be
used effectively for the complete removal of iscalantolactone (II) from ethanol solutions
[several recyclings were necessary).

A number of other nucieophilic resins containing amine, phenol or thiol
functionalities have also been prepareds_s, and are currently being tested8 with (II)
and other unsaturated lactonesu. A preliminary study of the application of resin (I) to
the selective removal of a-methylene-y-butyrolactone allergens which are present as minor
components in natural oils such as Costus oilg, shows the great potential of the techniques.
These results as well as the study of the cleavage of the bound lactones from the polymer
support will be deteiled in a forthcoming complete report
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