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Abstract : a-Perfluoroalkyl ketene dithioacetals were synthesized by radical perfluoroalkylation of ketene
dithioacetals with perfluoroalkyl iodide and sodium dithionite in a basic medium. Application to sugar derived
ketene dithioacetals gave results depending strongly on the sugar structure.

Radical perfluoroakylation is a widely used methodology in organofluorine chemistry. The electrophilic
character of the perfluoroalkyl radical makes it well adapted to electron rich olefinic substrates, although other
types of substrates may be suitable. Among electron rich olefins, enol etherl, enol ester2, silyl enol ether3 and
enamines? are excellent candidates. To our knowledge, enol thioethers and ketene dithioacetals have not been
submitted to such perfluoroalkylation, except the addition of the trifluoromethyl radical to phenyl vinyl sulfides.5

Owing to their versatility as intermediates in organic synthesisS, ketene dithicacetals were also recently
considered to synthesize various types of organofluorine compounds’. Particularly, we have proposed a general
approach to a-trifluoromethyl carbonyl and carboxyl derivatives via a-trifluoromethylketene dithioacetals 1
(RF = CF3) prepared from trifluvoromethylketones 2 by a Peterson reaction”d, Considering functionalized
substrates, this methodology could present some limitations. Hence, in the area of fluorine derivatives of
carbohydrates synthesis, we have considered another possible disconnection to have access to compounds 1 in
which R could be a sugar residue. We describe in this paper the preliminary results related to the radical addition
of perfluoroalky! iodide to ketene dithicacetals 3 and application to the grafting of a perfluorcalkyl chain to sugar
derivatives.
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Among the various ways of initiation we have chosen sodium dithionite3, known as a very cheap and
efficient initiator® acting as a single electron transfer donor. As model substrates, 2-propyliden-1,3-dithiane 4a
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and 2-benzylidene-1,3-dithiane 4bl0 were treated with 1.2 equivalent of perfluorobutyliodide in a mixture
DMF/HZ0 (5/1) containing NazS204 (1.3 eq.) and NaHCO; (1.3 eq.). When all reactants are added to the
solvent mixture DMF-H50 (method A),!! perfluoroalkylated dithioacetal Sa!? was obtained in a good yield. No
trace of the iodide adduct 6 was observed, indicating a spontaneous hydrogen iodide elimination in the reaction
medium. Replacement of sodium dithionite by rongalite® (HOCH;SO>Na) which allows to carry out the reaction
in a more homogeneous organic medium gave no better results. The benzylic derivative 4b had a somewhat
curious behaviour giving, following the conditions All, the hydroperfluoroalkylation product 7 beside Sb!12 with
N2asS8204 or rongalite as the initiator. The formation of 7 could be avoided when NayS;04 was added as a
solution in water to a solution of the other reactants in DMF (method B). Owing to the heterogeneous medium
and the varying time of induction, it is difficult to estimate the concentration effect and to rationalize this
behaviour. We have observed that when they are produced together, 5b and 7 are always found in a ratio
approaching 50/50. This is consistent with the occurence of a disproportionation favoured by the presence of a

labile benzylic hydrogen.
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The application of this methodology to sugar derivatives was more or less successful according to their
structures, No reaction was observed when dithioacetals 814 and 910,15 derived from D-xylose were treated as
abovell. On the other hand, the 3-O-benzyl derivative 10a10.16 gave the perfluorcalkyl grafted derivative 11al2
in 37% yield. The compound 11b was obtained from the 3-0-methyl analogue 10b17 showing that an hypothetic
hydrogen transfer from the benzylic methylene does not occur. More interesting is the case of compound
10¢10.18 which is not protected at the 3 position. The 3,6-anhydro derivative 1212 was obtained in a fairly good
yield, resulting from an intramolecular trapping of the iodide adduct by the 3-hydroxy group with hydrogen
iodide elimination. This result is to be linked to the formation of perfluoroalky! tetrahydrofuran by radical addition
of perfluoroalkyliodide to penten-4-o0i19.
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In summary, radical perfluoroalkylation of simple ketene dithicacetals is efficient. With sugar derived
ketene dithioacetals, it depends strongly on the structure of the substrate, the better resuits being obtained when
intramolecular trapping of the adduct occurs. Owing to the interest in fluorinated surfactants derived from
carbohydrates,20 these preliminary results prompt us to carry on this research with new substrates and with

further transformation of the grafted products.
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