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Most of the presently known N-silylmethy! deriva-
tives of amides and related compounds containing at
least one fairly electronegative substituent at the silicon
atom are characterized by an O—Si chelate structure
with an intramolecular O—Si coordination bond.l:2
Much less is known about intermolecular homoassociates
with the participation of these compounds.?

Previously,-" we have described N-(chlorodimethyl-
silvimethyl)acetamide (1a), which is the first representa-
tive of monosubstituted amides of the general formula
RC(O)NHCH,SiMe,X. Coordination interactions in
these compounds can occur not only through the oxygen
atom of the amide group but also through the hydrogen
atom of the NH group and can, in principle, lead to
intermolecular hydrogen bonding that affects intramo-
lecular coordination bonds. The data of 'H and
295 NMR and IR spectroscopy provided evidence for
the existence of intramolecular O-8i coordination bonds
only in concentrated solutions of chloride 1a. The struc-
ture of the latter in the crystalline state has not been
studied due to problems associated with the preparation
of crystals suitable for X-ray diffraction study.

In the present work, previously unknown monosub-
stituted N-(fluorodimethyisilylmethyl)amides 3a,b were
synthesized from chiorides 1a.b (prepared from the cor-
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responding N-trimethylsilylamides by transsilylation)*
through intermediate disiloxanes 2a.b (Scheme 1). The
reasonable data of elemental analysis were obtained for
all isolated compounds except for chloride 1a. The
crystal structures of fluorides 3a.b were established by
X-ray diffraction analysis and confirmed by the data of

*The multistage scheme of these transsilylation reactions was
discussed in detail in the review.!
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'H, 19F, and 2%Si NMR spectroscopy for solutions in
CDCl; (a Varian XL-400 instrument operating at 400.],
100.6, and 79.5 MHz, respectively, 20 °C).

According to the X-ray diffraction data, the coordi-
nation environment about the Si atoms in these com-
pounds is a trigonal bipyramid (the coordination number
is S) with the central atom deviating from the equatorial
plane toward the fluorine atom. In the crystal of fluoride
3a, the molecules are linked vig intermolecular (N)H...0O
interactions (the O...N distance is 2.93 A; the sum of the
van der Waals radii4 of the O and N atoms is 3.07 A). In
the crystal of monofluoride 3b, another type of intermo-
lecular hydrogen bonding is observed, viz., (NYH...F (the
N...F distance is 2.83 A; the sum of the van der Waals
radii4 of the F and N atoms is 3.03 A). In all cases, the
N—H—X angles (X = O or F) are close to 180° and the
N—H bond lengths vary in the range of 0.78—0.88 A. In
the crystals, the molecules are linked in chains along one
of the crystallographic axes through hydrogen bonds.
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The 0...Si distance (2.37 A) in fluoride 3a, contain-
ing the additionally coordinated O atom, is among the
longest distances known for hypervalent fluorosilanes
with the intramolecular O—Si coordination bond.Z To
the contrary, the corresponding distance in compound
3b, containing the additionally coordinated F atom. is
somewhat smaller (2.115 A) than that, for example, in
the analogous fluoride MeC(O)N(CHPhMe)CH,SiMe,F
(4) (2.13 A), in which an intermolecular interaction is
definitely absent.3

Apparently, the intermolecular interactions observed
in the crystals of fluorides 3a,b are also retained to a
large extent in solutions. The 'H NMR spectrum of
fluoride 3a has a signal of the SiMe, group as a doublet
with the spin-spin coupling constant 3/ = 7.3 Hz. At
room temperature, the signal of the SiMe, group of
compound 3b, unlike that of 3a, is observed as a broad-
ened singlet that evolves into a doublet (3Jyg = 7.9 Hz)
at 0 °C. In .the '9F NMR. spectrum .of a. solution. of
fluoride 3b at the concentration of ~0.05 mol L™!, the
signal is broadened (Av = 6 Hz) and is observed at
& —119.0. The increase in the concentration of com-
pound 3b to ~I mol L™! leads to an upfield shift of this
signal by ~6 ppm (Av = 10 Hz). In the 29Si NMR
spectrum, the signal of fluoride 3b is also observed as a
broadened singlet (Av = 60 Hz). The observed broadening
cf the signals in the '°F and 2°Si NMR spectra and the
absence of spin-spin coupling with the fluorine atom are
indicative of weakening of the Si—F bond in molecule 3b.

It was demonstrated by the cryoscopic method (ben-
zene) that fluorides 3a,b exist as monomers in diiute
solutions but occur in part as associates at higher con-
centrations (C): for 3a, M,,, = 200.1 and 162.8 g mol™!
at € = 0.26 and 0.13 mol kg™!, respectively (M, for
the monomer is 149.2 g mol™!); for 3b, M. = 260.0
and 213.7 ¢ mol™! at C = 0.28 and 0.14 mol kg™,

respectively (M_,,. for the monomer is 211.3 g mol™!).

Chloride 1a. The yield was 67%. b.p. 164—167 °C (10 Torr)
(cf. Ref. 3). Chloride 1b. The vield was 88%, m.p. 92—93 °C
(from benzene). IR (Specord IR-73, KBr cells, dioxane),
v/em™1: 1618, 1640 (NCO). °Si NMR (acetone-dg), 8: —26.5
(br.s). Found (%): C. 52.35; H. 6.45: N, 5.94. C,;H, ,CINOSi.
Calculated (%): C, 32.73; H. 6.20; N, 6.15. Disiloxane 2a. The
yield was 84%, b.p. 228230 °C (7 Torr), nDZO 1.4630. IR
(CHCL). v/em™" 1520. 1640 (NCO). Si NMR, & 4.5 (s).
Found (%): C, 43.18; H, 8.84; N, 9.85. C,oH34N,0,8i,. Caleu-
tated (%): C, 43.44; H, 8.73; N. 10.13. Disiloxane 2b. The vield
was 73%, b.p. 119—121 2C (from benzene). IR (CHCL,),
v/em™!: 1640 (NCO). 29Si NMR, & 4.7 (s). Found (%):
C. 60.12; H, 6.94: N. 7.00. CyH,oN,0,5i,. Calculated {%):
C, 59.96: H, 7.04; N, 6.99. Fluoride 3a. The yield was 69%.
b.p. 121—123 °C (10 Torr), %0 1.4345 (immediately after
fractionating), solidified upon storage, m.p. 38—39 °C. IR
(CHCly). v/em™': 1510, 1655 (NCO). 1%F NMR (53 °C),
8 —I16.0 (s). Si NMR, & 7.8 (d, U = 266.8 Hz).
Found (%): C. 39.83; H, 7.99; N. 8.90. C;H,FNOSi. Caicu-
lated (%): C, 40.24; H, 8.11; N, 9.39. Fluoride 3b. The yield
was 63%, m.p. 62—65 °C (from a | : 4 benzene—hexane
mixture). IR (CHCL,), v/em™!: 1540, 1635 (NCO). 9Si NMR,
§: —1.3 (brs). Found (%): C, 36.66; H, 6.50; N, 6.60.
C,OHHFNOSL Calculated (%): C, 56.84; H, 6.68; N, 6.63.

Hence, a slight change in the structure of monosub-
stituted amides RC(O)NHCH,SiMe,F leads to a change
in the type of intermolecular bonding. In the future, we
plan to reveal the factors governing the character of
intra- and intermolecular coordination interactions in
hypervalent silicon, germanium, and tin compounds.
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