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Abstract: o-Functionalized F-alkyl iodides are useful building blocks of compounds containing
perfluoroalkyl segments in an inner position. A convenient and effective synthesis of methyl 9-iodo-
perfluorononanoate, a precursor molecule of this kind, is described, as well as the synthesis of a member
of a new class of amphiphiles, called reverse F-amphiphiles. © 1997 Elsevier Science Ltd.

Fluorinated amphiphiles, i.e. amphiphiles with hydrophobic chains terminated by perfluoroalkyl
segments, exhibit exceptional surface properties' and readily form a range of supramolecular structures when
dispersed in water and other media’, due to the strong ordering capacity of the perfluoralkyl group. Such
amphiphiles, and in particular the neutral, dimorpholinophosphate derivatives have potential in biomedical
applications’. The preparation of amphiphiles in wich the F-alkyl segment inserted inbetween the hydrocarbon
chain and the hydrophilic unit, called reverse F-amphiphiles, is needed in order to further investigate the self-
aggregation and ordering capacity of F-amphiphiles, and requires novel synthetic precursor molecules.

Free radical addition of perfluoroalkyl iodides to C-C double bonds followed by reductive dehalogenation
is a well-known procedure for connecting long chain F-alkyl groups to various alkyl chains’. This method
allows the formation of molecules terminated by the perfluoroalkyl chains, but not molecules containing the
perfluoroalkyl segments in central position. Obviously, @-functionalized F-alkyl iodides could be effective
building blocks of such systems, but there existed no efficient method yet for their preparation. Since the
commercially available bifunctional long chain fluorinated compounds are symmetrical, the key synthetic task

was to modify only one of the reactive terminal functions.
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The synthesis of methyl 9-iodo-perfluorononanoate 3 (Scheme 1), the precursor spacer unit we selected,
was developed from dimethyl F-sebacate 1, obtained from F-sebacic acid in a nearly quantitative reaction with
diazomethane in ether’. The diester was refluxed for 3 hours with half equivalent amount of KOH in methanol.
The mixture was cooled to room temperature and treated with a slight excess of aqueous AgNO, to yield a
colourless precipitate, which was dried and washed with hot isooctane to remove and recover unreacted 1 and
separate the silver salt of the monoester 2°. Compound 2 was treated in a Hunsdiecker-type reaction with iodine

to obtain the expected o-functionalized F-alkyl iodide 3.
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This is also the first report of the synthesis of a neutral "reverse" ﬂuorosurfactants,
(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-hexadecafluoro-eicosyl)dimorpholinophosphoramidate 6. It consists in
connecting 3 to the long hydrocarbon segment and subsequently creating the neutral hydrophilic head (Scheme
2). The radical addition of the iodo compound 3 to 1-undecene and the dehalogenation of the adduct with
tributyltin hydride® was carried out in the presence of azoisobutyronitrile (AIBN) in a one-pot reaction to obtain
4. The long chain ester 4 was reduced to alcohol 5 in a 1:1 (v/v) mixture of 2-propanol and ether with NaBH,
according to the literature". Finally the dimorpholinophosphate unit was made using the one-pot method
described by Krafft et al.””.
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In summary, the dissymmetrical o,®-functionalized F-alkylating reagent 3 is a useful tool for
synthesizing surfactants with a long fluorinated spacer inside their hydrophobic chain. The study of the self-
organization properties of such reverse F-amphiphiles and the systematic preparation of a series of different

analogues are in progress".
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