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Preparation of a Polymer-supported Aryliodine(irr) Difluoride and its Use to
Fluorinate Olefins to Difluorides

By MarRko ZuraN* and ALFRED POLLAK
(J. Stefan Institute and Deparvtment of Chemistyy, University of Ljubljana, 61000 Lijubljana, Yugoslavia)

Summary A polymeric aryliodine(111) difluoride has been
prepared and used to fluorinate several phenyl-sub-
stituted olefins to their difluorides in high yields under
mild conditions.

THE advantage of polymer-supported organic reagents lies in
the simplicity of preparative procedures, and there has been
great interest in this field recently. 'We report the prepara-
tion of the polymer-supported aryliodine(1r) difluoride (2)
and its reactions with phenyl-substituted olefins.
Aryliodine(1t1) difluorides have already been used for
fluorination of 1,1-diphenylethene? and styrene,® but the
resulting iodobenzene had to be separated from the geminal

difluorides. With the polymer-supported aryliodine(1i)
difluoride (2) the separation procedure is reduced to filtration
of the polymeric iodobenzene from the products of the
reaction.

‘Pop-corn’ polystyrene (2:5 mmol g—1)*was iodinated5, and
reaction with XeF, in the presence of HF in CH,Cl, at 25 °C
gave (2) (Scheme). The quantity of active fluorine on the
polymer resins was estimated by iodometry [75—909%, of
iodobenzene was converted into the difluoride (2)].

The products obtained by the treatment of (2) with
various phenyl-substituted olefins are shown in the Table.
The polymer is capable of fluorinating phenyl-substituted
olefins under mild conditions resulting in rearranged pro-
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ducts, i.e. geminal difluorides, in high yield. In a typical
experiment, anhydrous HF (1 mmol) was introduced into a
solution of the olefin (1 mmol) in CH,Cl, (10 ml), and 0-5 g
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of the polymer (2) (containing 1-1 mmol fluorine) was
added with stirring. After 2h another 10 ml of CH,Cl,
were added and insoluble polymer resins were filtered off.
As a routine work-up procedure, 'H and ¥F n.m.r. and mass
spectra were recorded on the crude reaction mixtures and
the products were then purified by g.l.c. or tlc. Some of
the difluorides were already known;2:% the structures of the
unknown difluorides were assigned on the basis of their i.r.,
1H and *F n.m.r., and mass spectra.
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TaBLE. Products from the reaction of (2) with olefins in CH,Cly
at 25 °C.

Olefin Product Yield (%)
Ph,C=CH, PhCF,CH,Ph 96
Ph,C=CHMe PhCF,CHMePh 95
PhCH=CH, PhCH,CHF, 86
trans-PhCH =CHMe CHF,CHMePh 90
PhC=CH[CH,],CH, PhCHCF,[CH,],CH, 91

— | R
PhC=CH[CH,],CH, PhCHCF,[CH,],CH, 85

The conditions employed for the preparation of geminal-
substituted difluorides were mild and the purity of the
products was high as shown by g.l.c. or tlc. and n.m.r.
spectra. After purification, the polymer iodobenzene
could be reused several times for preparation of the
polymer (2).
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Reaction time was 160 h at 110 °C.





