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Reagents like MesSIEMe, (E = As, N, P) were
successfully used to introduce MeE groups into poly-
fluorinated aromatic compounds via replacement of
one or two fluorine atoms [1, 2]. While studying the
possibility for analogous subgtitution in fluoroarenes
activated by m-coordination with an electron-acceptor
metal-complex fragment [3, 4] we have found that
complex | readily reacts with MesSIEMe, compounds
according to Scheme 1, as follows from the H, °F,
and 3P NMR spectra of the reaction mixtures,

In the reaction with dimethyl(trimethylsilyl)arsine,
complex | is completely converted in 5 min into an
equimolar mixture of two compounds, which were
identified by NMR spectroscopy as [2—6-1-2-fluoro-
exo-1-dimethyl(trimethylsilyl)arsino-4,6-dimethyl -
cyclohexadienyl](n’-ethyltetramethyl cyclopentadi-
enyl)rhodium(111) bis(trifluoromethanesulfonate) (11)
and (n°-1-dimethylarsino-3,5-dimethylbenzene) (n°-
ethyltetramethylcyclopentadienyl)rhodium(l11) bis(tri-
fluoromethanesulfonate) (I11a). The cyclohexadienyl

Scheme 1.
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ligand in complex |l givesriseto the following signals
in the '"H NMR spectrum, &, ppm (J, Hz): 5.47 d (1H,
3-H, 3Jy4r = 8.0), 5.00 s (1H, 5-H), 4.07 d (1H, endo-
1-H, 3J4¢ = 13.0). The spectral pattern is analogous to
that reported for the complexes [(n>-CsHePRs)(n’-
CsEtMe)RN](BF), (R = n-Bu, Me, Ph) [5]. In the
F NMR spectrum a broadened singlet was observed
at o —137.3 ppm (1F). After 20 min, the above signals
disappeared, and the intensity of signals belonging
to FSIMe; and w-complex Il1a increased. Compound
I1l1awasisolated from the mixture in 93% yield.

The reaction of complex | with Me;NSiMe; was
complete in 5 min. The product was (n°-1-dimethyl-
amino-3,5-dimethylbenzene) (n>-ethyltetramethyl cyclo-
pentadienyl)rhodium(l11) bis(trifluoromethylsulfonate)
(I11b), which was isolated in 89% yield.

In the reaction of complex | with Me,PSiMe;, the
fluorine atom was replaced also quickly (in 2 min) by
dimethylphosphino group. However, a mixture of com-
plexes was obtained, presumably due to fast rearrange-
ment of primary product like II1 (E = P). From the
reaction mixture we isolated 41% of dimethyl(3,5-di-
methyl phenyl)phosphine oxide (V).

Our results demonstrate prospects in extending
studies on the application of Me;ESIMe; compounds
(E = As, P, N) as reagents for replacement of haogen
atoms in m-complexes of haloarenes with transition
metals by MeE group. These groups can serve as
additional coordination centers which could give rise
(or modify) catalytic and other useful properties of the
resulting compounds.

(n°-1-Fluoro-3,5-dimethylbenzene)(y>-ethyltetr a-
methylcyclopentadienyl)rhodium(l11) bis(trifluoro-
methanesulfonate) (I). To a solution of 3.01 g
(4.8 mmol) of [(CsEtMes)RhCI,], and 1.90 g
(15.3 mmol) of 1-fluoro-3,5-dimethylbenzene in 10 ml
of nitromethane we added 4.95 g (19.3 mmol) of
AQgCF3S0O;, and the mixture was stirred for 30 min
under argon. The precipitate of AgCl was filtered off
and washed with 5 ml of nitromethane. The filtrate
was combined with the washings and diluted with
20 ml of diethyl ether. The yellow crystals were
filtered off and purified by reprecipitation from
nitromethane with ether. Yield 4.90 g (78%), colorless
crystals. *H NMR spectrum (CD3;NO,), &, ppm: 7.55 d
(2H, CH, Jur = 5.8 Hz), 7.21 s (1H, CH), 2.63 q (2H,
CH,, J =7.8 Hz), 2.60 s (6H, CH3), 2.24 s (6H, CH5),
223 s (6H, CH3), 1.17 t (3H, CH3, J = 7.8 H2).
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F NMR spectrum, &g, ppm: —117.3 m (1F, CF),
—79.0 s (6F, CF3S03). Found, %: C 36.52; H 3.75.
C21H25F706Rh82. Cdcul ated, %: C 37.40, H 3.89.

Complex (I11a). A reactor was charged with 0.202
g (0.30 mmol) of complex I, and 0.059 g (0.33 mmol)
of Me;SiAsMe, and 0.5 ml of CD3NO, were con-
densed thereto under reduced pressure (0.05 mm)
on cooling with liquid nitrogen. The mixture was
alowed to warm up to 0-20°C, stirred for 0.5 h, and
treated with 7 ml of diethyl ether. The precipitate was
filtered off, washed with 2 ml of methylene chloride
and 2 ml of diethyl ether, and dried under reduced
pressure. Yellow crystals. Yield 0.211 g (93%).
'H NMR spectrum (CD3NO.), 8, ppm: 7.21 s (2H,
CH), 7.09 s (1H, CH), 2.48 s (6H, CHy), 2.47 g (2H,
CH,, J = 7.5 Hz), 2.11 br.s (12H, CH3), 1.45 s (6H,
CH3), 1.12 t (3H, CH3, J = 7.5 Hz). Found, %:
C 35.55; H 3.93. C;3H3AsFsO6RNS,. Calculated, %:
C 36.33,H 4.24.

Complex (I11b) was synthesized in a similar way
from 0.202 g (0.30 mmol) of compound | and 0.039 g
(0.33mmol) of Me;sSINMe,. Yield 0.187 g (89%).
'H NMR spectrum (CD3NO.), 8, ppm: 6.84 s (1H,
CH), 6.81 s (2H, CH), 3.38 s (6H, CHy3), 2.64 g (2H,
CH,, J = 7.6 Hz), 2.47 s (6H, CH3), 2.19 s (6H, CH3),
2.20 s(6H, CH3), 1.13t (3H, CH3, J = 7.6 Hz). Found,
%: C 38.98; H 4.60; N 2.04. Cx3H3,FsNOsRNS,. Calcu-
lated, %: C 39.49, H 4.61; N 2.00.

Dimethyl(3,5-dimethylphenyl)phosphine oxide
(V). Excess hydrochloric acid was added to the
mixture obtained as described above from 0.202 g
(0.30 mmol) of compound | and 0.044 g (0.33 mmol)
of MesSiIPMe,. The resulting mixture was stirred for
12 h, neutralized with ammonia, and heated at 50°C in
a vacuum (0.06 mm) to remove volatile components.
The residue was sublimed at 70°C, subjected to thin-
layer chromatography on Silufol UV-254 plates (using
diethyl ether as eluent), and sublimed again. Yield
0.022 g (41%), mp 93-94°C. 'H NMR spectrum
(CDCl3), 8, ppm: 7.29 d (2H, CH, 3J4p = 11.8 H2),
7.11 s (1H, CH), 2.32 s (6H, CH3), 1.67 d (6H,
CHgs, 2Jup = 12.8 Hz). *P{'H} NMR spectrum:
dp 34.4 ppm, s. Found, m/z M* 182.0867. C1qH;50P.
Calculated: M 182.0861.

The NMR spectra were recorded on a Bruker
AC 200 instrument at 200.13 (*H), 188.31 (*°F), and
81.02 MHz (*'P) using CD3;NO, (5 4.29 ppm) or
CDCI; (8 7.25 ppm) as solvent. Trichlorofluoro-
methane and 85% H3PO, were used as externa refer-
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ences for °F and *!P, respectively. The mass spectra 2. Goryunov, L.I., Shteingarts, V.D., Grobe, J., Krebs, B.,

were obtained on aVarian MAT 212 spectrometer. and Triller, M.U., Z. Anorg. Allg. Chem., 2002, vol. 628,
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