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Preliminary Note

The formation of organometallic compounds by sulphur dioxide elimination
reactions of the pentafluorobenzenesulphinate ion

R. J. BERTINO, P. G. COOKSON, G. B. DEACON AND I. K. JOHNSON

Chemistry Department, Monash University, Clayton, Vic. 3168 ( Australia)
(Received December 28, 1972)

Only two preparations of pentafluorophenylorganometallics by sulphur
dioxide elimination reactions have been reported. Thermal decomposition of the
S-sulphinato complex CgFsSO,Fe(n-CsH;s)}(CO), gives CgFsFe(n-CsHs)(CO), 1,
and a pentafluorophenyliridium compound has been prepared by the reaction 2:

IrCI(PhsP),N, -+ C¢F580,Cl — C4FsIrCly(Ph;P),SO, ~ N, (N

We now report preparations of several pentafluorophenylmercurials and
the first synthesis of an organothallium compound (or any Group Il organo-
metallic*) by sulphur dioxide elimination reactions [equations (2)—~(5); Table 1].

HgXZ + LIOZSC6F5‘>C6F5HgX + SOZ 7‘* LIX
(X = Cl, Br, 0,CCHj, or O,SPh)  (2)

HgCl, - 2Li0,SC4Fs — (CF5),Hg + 280, + 2LiCl (3)
C¢FsHgCl + Li0,SCFs — (C4Fs),Hg + SO, - LiCl (4)

TI(O,CCF,); + 2Li0,SCeFs -+ CH;CO,H —
(CeF5),TIO,CCH; + 280, -+ 2LiO,CCF; ~ CE,CO,H  (5)

The compounds C¢FsHgX (X = Cl, Br, O,CCHj3, or O,SPh) were preci-
pitated on addition of aqueous lithium pentafluorobenzenesulphinate?® to an
aqueous solution (X == Cl, Br, or O,CCHj3) or suspension- (X = O,SPh) of the
mercuric salt at room temperature. Bispentafluorophenylmercury was isolated
by partial evaporation of the reaction solvent (Table 1). Acetato-bis(pentafluoro-
phenyDthallium(I1I) was precipitated on pouring the reaction mixture into water.
The mercurial CgFsHgO,SPh was recrystallized from chloroform/hexane, and
the other compounds were dissolved in ether (mercurials) or methanol

* The compound Ph;IneSQ,, formulated as diphenylindium benzenesulphinate, which decom-
poses on mild heating into triphenylindium and sulphur dioxide®, is now considered to be a
sulphur dioxide adduct®.
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[(C4F5),TIO,CCH;], and, after filtration, were recovered on evaporation of the
solvent. The infrared spectra of the products were identical with those of the
authentic compounds prepared by reported methods, viz. re-distribution reactions
of bispentafluorophenylmercury for C¢FsHgX (X = CI10, Br3, or O,SPh7),
mercuration of pentafluorobenzene for C¢FsHgO,CCH;6 and (C¢Fs),Hg!!, and
reaction of (C4F5),TIBr with sodium acetate for (C4Fs),TIO,CCH33.

Mercuric salts undergo sulphur dioxide elimination reactions more readily
with the pentafluorobenzenesulphinate ion than the benzenesulphinate ion. By
contrast with the results of Table 1, benzenesulphinate ions react with aqueous
mercuric chloride at room temperature to give (PhSO,HgCl),HgCl,12 and with
mercuric acetate to give Hg(O,SPh),13. These S-sulphinato complexes undergo
sulphur dioxide elimination in boiling water to give PhHgCl and Ph,Hg
respectively12.13) and at 80° Hg(O,SPh), gives PhHgO,SPh13, Similarly, benzene-
sulphonyl chloride reacts with IrCI(Ph;P),N, to yield PhSO,IrCIy(Ph;P),, which
gives PhirCl,(Ph;P),SO, on being heated, whereas pentafiluorobenzenesulphonyl
chloride gives the pentafluorophenyliridium analogue directly? [equation (1)].

Other possible organometallic syntheses using the pentafluorobenzene-
sulphinate ion are being investigated.

We are grateful to the Australian Research Grants Committee for support
and to the CSIRO and R.A.C.I. for an award to P.G.C.
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