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Short Communication

Reactions of molybdenum hexafluoride with compounds containing methoxo groups

D. W. WALKER AND J. M. WINFIELD
Chemistry Department, University of Glasgow, Glasgow, W. 2 (Great Britain)
(Received November 18th, 1971)

The preparation of methoxotungsten(VI) fluorides from tungsten hexa-
fluoride and methylmethoxosilanes or dimethyl sulphite has been reported-2. We
now describe some corresponding reactions of molybdenum hexafluoride, which
enable comparisons between the two hexafluorides to be made.

MoF reacts with the methylmethoxosilanes Mey ,Si(OMe), (7 = 1-4)
below 0° to give the corresponding fluorosilane, and methyl fluorosulphite is
formed from (MeO),SO under similar conditions. Solutions of MoF¢ in Mey_p-
SiF, or MeOS(O)F are yellow, possibly due to intermolecular charge transfer
interactions 3. Reduction of Mo"!, which occurs when MoF, reacts with silicon
tetrachloride and other chlorides 4, is not observed, but the identity of the molyb-
denum-containing products depend on the stoichiometry of the reactions.

An involatile, yellow liquid identified as pentamethoxomolybdenum(VI)
fluoride is formed from MoF4 and a large excess of dimethyldimethoxosilane
(reaction 1 in Table 1). Its NMR spectrum (}9F, singlet, § = —11.2 ppm; 'H
doublet relative intensity 4, = 4.43 ppm, J = 1.6 Hz, and singlet relative
intensity 1, 6 = 4.56 ppm) is consistent with a monomeric structure. Peaks at
614-512 and 466 cm! in its IR spectrum, and at 572 and 475 cm~! in its Raman
spectrum, are due to Mo-F and Mo-OMe stretching vibrations. The liquid decom-
poses above 50° to give dimethyl ether, a trace of methyl fluoride and a blue solid.

Reactions of MoF¢ with excess trimethylmethoxosilane or methyltrimeth-
oxosilane (reaction 2) gave only small yields of MoF(OMe)s. The major product is
a yellow solid which appears to be predominantly tetramethoxomolybdenum(VI)
difluoride. Its tH NMR spectrum in C¢F consists of a singlet, o = 4.62 ppm;
its 19F spectrum was not obtained due to its low solubility. A similar product is
obtained from MoFg and tetramethoxosilane (reaction 3).

The lower members of the series MoF¢_,(OMe), apparently decompose
below 20°. A yellow solid is formed from MoF4 and (MeQ),SO (reaction 4) but
this decomposes at —20° giving molybdenum oxotetrafluoride and MeF. By
analogy with the corresponding reaction of WF¢2, the solid is believed to be
methoxomolybdenum(VI) pentafluoride.

MoFg reacts with Me,_,Si(OMe), more vigorously than does WFg, and
methoxomolybdenum(VI) fluorides decompose more readily than do their
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tungsten analogues. The average bond energies in MoF¢ and WFg are 107 and 121
kcal mole~! respectively5, and M—F bond energy differences may be partly res-
ponsible for the different behaviour observed.

EXPERIMENTAL

Reactions were carried out as described previously? in a vacuum system.
Careful temperature control was necessary during the initial part of a reaction,
otherwise explosions occurred. 'H and !°F NMR spectra were referenced with
respect to internal Me,Si and CCI;F respectively and a positive ¢ value corresponds
to a low field shift. Volatile products were identified by IR and NMR spectroscopy
using authentic samples for comparison. Molybdenum was determined gravi-
metrically using 8-hydroxoquinoline and microanalyses were by Laboratorium
Beller, Géttingen.
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