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Tris{trimethylsilyl)silyllithium (1) reacts with methyl formate
in diethyl ether (molar ratio 2:1) to give 1,2-di(hypersilyl)-
ethylene 13. The formation of 13 proceeds through the inter-
mediates formyl tris{trimethylsilyl)silane (4) and lithium bis-
[tris(trimethylsilyl)silyl]methoxide (5). In diethyl ether, the
alkoxide § spontaneously eliminates lithium trimethylsilano-
late thereby generating 1,1-bis(trimethylsilyl)-2-{tris(trimeth-
vlsilyl)silyl]silene (9), which undergoes a formal [2+2] cyclo-
addition with the carbonyl compound 4 to afford 13. This was
verified by crossover experiments. In pentane, the alkoxide

5 is moderately stable. Thus, the intermediate 5, prepared by
reaction of 1 with tert-butyl formate in pentane, was proton-
ated with water to give the di(hypersilyljmethanol 6 in good
vield. The structure of 6 was elucidated by an X-ray crystal
structure analysis, which expectedly revealed tremendous
distortions of the molecular skeleton. Thus, the spatial de-
mand of the two extended hemispherical (Me3Si);Si groups
forces a widening of the Si—C—Si angle at the central sp*
carbon atom to a value of 135.5°.

Recently, we succeeded in synthesizing methoxybis[tris-
(trimethylsilyl)silyllmethane (3), the first compound bearing
two hypersilyl groups at one carbon atom. As expected, due
to the extreme spatial demand of the two extended hemi-
spherical (Me;Si);Si groups, structural analysis of 3 re-
vealed tremendous distortions of the molecular skeleton!!l.
The compound is stable, but chemically completely inert, so
that all attempts at further derivatizations failed.

The synthesis of 3 was achieved by the reaction of tris(tri-
methylsilylsilyllithium (1) with dichloromethy]l methyl
ether. The ease of the formation of 3 was really surprising,
since we had expected serious difficulties in the fixation of
these two bulky groups at one comparatively small sp? car-
bon atom and, furthermore, there are reports in the litera-
ture about unsuccessful attempts of the synthesis of di(hy-
persilyl) derivatives of siliconIP! und germanium#, and
severe steric interactions have been discussed as a reason to
account for the instability of di(hypersilyl) derivatives of the
smaller group-14 elements@*15], On the other hand, [(Mes-
Si);Si],SiMe, has been described as the product of an
AlCl3-catalyzed rearrangement of linear permethylnonasil-
anel® and recently a number of di(hypersilyl)silanes have
been prepared by substitution reactions at the central sili-
con atom starting from [(Me;Si),Sil,SiIHCI?), Thus, we be-
lieve the availability of these compounds to be mainly a
question of the reaction route.

Obviously, as illustrated in Eq. 1 for the synthesis of 3,
the reaction proceeds through a carbenium ion 2, the planar
structure of which facilitates the approach of the silicon nu-
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cleophile 1 to the sterically extremely congested reaction
centre,

(Me3Si)aSiLi + Cl,CH-OCH; TJ (Me;Si)sSi-CH-OCH;
il Cl

l-cr )

1

MesSi, SiMes

._.Si MesSi g
\ 1 . -
MesSI ™ oh-0cH, <21 | MesSi-§i-C?
ME3SI\Si' - Ll+ Measi OCH3
MesSi’ 'SiMes .

3

A stereochemical situation similar to the approach of 1
to the carbenium ion 2 is expected for the addition of 1 to
the carbonyl group of acyltris(trimethylsilyl)silanes. There-
fore, as a target molecule we chose bis[tris(trimethylsilyl)si-
Iyllmethanol (6), which we intended to prepare by the reac-
tion of 1 with formyltris(trimethylsilyl)silane (4). Di(hyper-
silyl)methanol 6 is of interest from a structural viewpoint
and promises Lo be a suitable starting material for the
synthesis of the sterically extremely congested 1,1-bis(tri-
methylsilyl)-2-[tris(trimethylsilyl)silyl]silene (9). However, as
we reported in a preliminary communication!”], attempts to
prepare 6 by the reaction of 1 with methyl formate (molar
ratio 2:1), which should afford in a first step the formylsil-
ane 4 and, after addition of a second equivalent of the sili-
con nucleophile 1 at the formyl group of 4, the dithypersilyl)-
methoxide 5, gave only traces of the alcohol 6. Unexpec-
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tedly, the main product of the reaction of 1 with methyl
formate was 1,2-bis[tris(trimethylsilyDsilyljethylene (13)!1.

Continued studies in this field led to the development of
an improved method for the synthesis of 6 and succeeded
in revealing the mechanism of the formation of the 1,2-di-
(hypersilyl)ethylene 13, in which, as we have since learned,
the silene 9 acts as an intermediate.

The Reaction of Tris(trimethylsilyl)silyllithium (1) with
Formic Acid Esters

The reaction of tris(trimethylsilyDsilyllithium (1) with
methyl formate in a molar ratio of 2:1 in diethyl ether af-
fords 1,2-big[tris(trimethylsilyl)silyllethylene (13) in a yield
of 61%U1. The mechanism of its formation will be discussed
below. At this point, it is sufficient to note that formyltris-
(trimethylsilyl)silane (4), generated in the first step of the
reaction of 1 with methyl formate, is an important inter-
mediate (Scheme 1). This could be unequivocally proven by
a 1:1 reaction of the components leading to an oily sub-
stance, which gave NMR data identical to those described
for 481 The formylsilane 4 would be expected to react in
situ with another equivalent of 1 to give the dihypersilyl)-
methoxide 5 and, indeed, when the reaction is carried out
at —78°C in pentane and quenched in the cold after 30
min by the addition of water, di(hypersilyl)methanol 6 is
obtained in a yield of 12% . Attempts to enhance the yield
of 6 by employing longer reaction times or by increasing
the temperature failed, but led to a new product identified
as formyloxybis[tris(trimethylsilyl)silyllmethane (7, 30%,
Scheme 1).

Scheme 1. The reaction of tris(trimethylsilyl)silyllithium (1) with
methyl formate or tert-butyl formate, respectively, in
pentane

(Me3Si)3SiLi + HCOOR
1
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The di(hypersilyl)methyl formate 7 derives from the inter-
action of the alkoxide 5 with the apparent excess of methyl
formate, thus diminishing the yield of the target product 6.
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This, despite the extensive shielding, indicates a consider-
able nucleophilic activity of the alkoxide oxygen atom of 5.
In line with expectation, this side reaction could be sup-
pressed by the use of a bulky formic acid ester instead of
methyl formate in the reaction with the lithium silanide 1.
Whereas the formation of the formylsilane 4 should not be
significantly affected by the nature of the ester group, the
approach of a seriously congested formic acid ester to the
nucleophilic alkoxide oxygen atom of 5, located in a narrow
slit formed by the two extended hemispherical (Me3Si);Si
groups, would most probably be ruled out. Indeed, reaction
of 1 with ferf-butyl formate in pentane allords 6 almost
quantitatively.

The reactivity of the alkoxide 5 was also demonstrated
by its reaction with acetyl chloride, affording the di(hypersi-
lyl)methyl acetate 8. Acylations with chlorides of higher ali-
phatic or aromatic carboxylic acids failed, most probably
for steric reasons.

Compounds 6—8 are colorless solids. Their NMR spectra
are very straightforward, showing only one signal for the
trimethylsilyl groups in the 'H-, *C- and **Si-NMR spec-
tra. IR and MS data are also supportive of the proposed
structures (see Experimental Section).

X-ray analysis of 6 revealed a disordered solid-state
structure. Obviously, similar to the situation in the di(hyper-
silyl)methyl methyl ether 3[7), the OH group at the central
carbon atom is completely hidden and the structure of 6
is determined predominantly by the two bulky (Me;Si);Si
groups. Thus, the OH group and the C1—-H are 1:1 dis-
ordered since no preferred orientation is adopted in the
crystal. The bond parameters obtained confirm the ex-
pected distortions of the molecular skeleton (Figure 1). The
spatial demand of the two extended hemispherical hypersi-
lyl groups leads to a significant elongation of the two cen-
tral carbon—silicon bonds (C1-Sil 1.93 A; C1-Si2 [.91
f\) and an extreme widening of the Sil —C1-S8i2 angle to a
value of 135.5°. Of course, the spatial demand of the OH
group in 6 is smaller than that of the OCH; group in 3.
Thus, the relevant C—Si bonds in 3 are longer (1.94 A and
1.95 A, respectively), and the bond angle at the central car-
bon atom is smaller (132.7°). Consequently, the defor-
mation of the CSiSi; tetrahedra in 6 is smaller than in 3.
The average C1—Si—Si angles in 6 are 111.6° and 110.9°,
respectively (in 3 both are 112.5°), but the values of the
individual angles differ markedly. At the positions where
the two hemispheres contact each other, the angles are wid-
ened (Cl1-Sil-8i3 122.0°, C1-Sil-Si5 110.7°,
C1-8i2—-Si6 110.4°, C1-Si2—-Si8 120.3°) and the two
shells are pushed aside under deformation of the originally
tetrahedral configuration at the central silicon atom, com-
pressing the C1—-Si1—S8i4 (102.0°) and the C1-Sil—Si7
angles (101.9°).

Attempts to use the procedure leading to the di(hypersi-
Iylymethanol 6 for a general synthesis of 1,1-di(hypersilyl)
alcohols were unsuccessful. Under the conditions applied,
the 2:1 reaction of 1 with carboxylic acid esters is restricted
to the use of formic acid esters only. In all other cases, the
reaction is terminated after the addition of one equivalent
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Figure 1. Molccular structure of the di(hypersilyl)methanol 6 in the
crystal (H atoms omitted except for that of the OH group, ORTEP,
30% probability level)l2!

[ISelected bond lengths [A] and angles [°]: C1-Sil 1.926(4),
Cl1-S8i2 1.905(4), C1-01 1.441(8), Sil1—S8i3 2.353(2), Sil—-Si4
2.364(2), Sil—Si5 2.3738(15), Si2—Si6 2.364(2), Si2—Si7 2.371(2),
Si2—Si8 2.349(2); Sil—CI=Si2 135.5(2), O1—C1-Sil 107.5(4).
O1-C1-Si2 111.4(4), C1-Si1-Si3 122.01(14), C1-Sil—-Si4
102.01(13), C1-Sil—Si5 110.66(15), C1-Si2—-Si6 110.4(2),
C1-Si2—-Si7 101.94(14), C1-Si2--Si8 120.28(14).

of the silanide 1 at the ester group. Side reactions, such as
Si—Si bond cleavage reactions of the resulting acyltris(tri-
methylsilyl)silanes leading to formation of lithium silenol-
ates, as described by Ishikawa et al.’®l, were not observed
under the conditions employed. However, it should be men-
tioned that the reaction of 1 with carboxylic acid esters can
be used generally as an easy route Lo acyltris(trimethylsilyl)-
silanes. Thus, the acylsilanes R —C(0O)—Si(SiMe,); (R =
Me, 38%; R = ¢Bu, 58%; R = Ph, 72%; R = 3,5-Me,C4Ha,
51%), prepared by Brook et al. from 1 and acyl chlo-
rides!'%, were prepared from 1 and the respective methyl
carboxylates in diethyl ether.

Base-Induced Conversion of Di(hypersilyl)methanol 6 into
the Transient 1,1-Bis(trimethylsilyl)-2-
[tris(trimethylsilyl)silyl]silene (9)

1-Hydroxyalkyltris(trimethylsilyl)silanes proved to be
suitable precursors for the synthesis of transient silenes.
After deprotonation of the polysilanyl alcohol with organo-
lithium reagents in diethyl ether, trimethylsilanolate was
eliminated according to a sila-Peterson-type mechanism
with the formation of silaethenes, which were characterized
by various addition and dimerization reactions!!. An in
situ modification of this method is the generation of silenes
by the reaction of tris(trimethylsilyl)silyllithium with car-
bonyl compounds?, and. very recently, Apeloig et al. suc-
cessfully applied this concept to the preparation of novel
stable silenes!'¥,

Deprotonation of the di(hypersilyl)alcohol 6 with an or-
ganolithium base and subsequent elimination of lithium tri-
methylsiloxide according to the mechanism described above
should afford 1,1-bis(trimethylsilyl)-2-tris(trimethylsilyl)si-
lylsilene 9 (Eq. 2). Due to the extensive steric protection
of the Si=C function by the hypersilyl group and the two
trimethylsilyl groups, 9 may be expected to be a moderately
stable silene.
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The reaction of 6 with excess methyllithium or phenyllith-
ium gives the polysilanes 10 and 11, respectively (Eq. 2).
The formation of 10 and 11 results from the addition of the
organolithium reagents to the polar Si=C group of 9, lead-
ing to organolithium intermediates, which are hydrolyzed in
the course of the aqueous work-up. At the same time, the
formation of polysilanes of this type is considered as pro-
viding unambiguous proof of the intermediate exisience of
reactive silencs!'*. Thus, the high yields of 10 and 11 indi-
cate a clean elimination of trimethylsilanolate from 5 and a
straightforward formation of the silene 9. The intermediate
organolithium derivative (Eq. 2), formed by addition of ex-
cess MeLi to the silene double bond of 9, is stable under
the applied reaction conditions. Work-up of the mixture
with D,0 gave (Me;Si),MeSi—CHD—Si(SiMes); (D-10).

8
RLi ¢ -RH
5
l - Me3SiOLi
Me;Siv .. _ H . . . ,SiM83
Me,si-S—C g SiMes | BL_ “anagz:sli-(;H—Si‘—SiMea
éiMSé';"es YR L 'siMe,
0 l(Hzo) @
. 'SiMe3
m?g::Si-CHz-Si‘—SiMea
S} SiMes
10: R = Me
11: R = Ph

Unfortunately, the reaction of 6 with equimolar quanti-
ties of methyllithium again led to the MeLi/silene addition
product 10, besides considerable quantities of the unreacted
alcohol 6. Neither the silene 9 nor its dimerization products
could be detected. This result proved to be independent of
the reaction temperature or the solvent. Clearly as the
consequence of the extreme steric congestion of the alcohol,
the deprotonation of 6 proceeds very slowly. Fast elimi-
nation of lithium trimethylsilanolate affords the silene 9,
which invariably comes into contact with the effective excess
of the organolithium reagent. Thus, 9 1s immediatedly
trapped by methyllithium to give 10.

Synthesis of 1,2-Di(hypersilyl)ethylene 13

As mentioned above, the reaction of tris(trimethylsilyl)si-
Iyllithinm (1) with ferz-butyl formate in pentane (molar ra-
tio 2:1) affords the di(hypersilyl)methanol 6. When methyl
formate was used in the reaction with 1 in pentane instead
of the tert-butyl ester, 6 was obtained in very low yields, but
after prolonged reaction times 7 was isolated in a yield of
about 30% . When the reaction of 1 with methyl formate
was carried out in diethyl ether, another new colorless crys-
talline product was isolated in approximately 60% yield and
identified as 1,2-bis[tris(trimethylsilyDsilyllethylene (13).
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The structure of 13 was elucidated on the basis of NMR
as well as MS and Raman studies. The NMR spectra of 13
are very straightforward, showing only one signal for the
trimethylsilyl groups in the ! ¥ 13C and 2°Si spectra. A
sirong Raman absorption band at 1529 ecm™! is considered
as being indicative of a symmetrically substituted C=C
function. X-ray analysis of 13 revealed a complete disorder
of all the trimethylsilyl groups and, therefore, a full accurate
structure determination could not be performed. Neverthe-
less, the data obtained confirm the proposed constitution
and an E configuration was unambiguously found for the
two hypersilyl groups.

In view of the clean elimination of lithium trimethylsilan-
olate from 5 with simultaneous generation of 9, the mecha-
nism of the formation of the di(hypersilyl)ethylene 13 in-
volving the transient silene 9 appears to be obvious and our
proposal conforms to the known reaction pattern of reac-
tive silenes with non-enolizable carbonyl compounds (Eq.
3). The reaction of two equivalents of the lithium silanide
1 with methyl formate first results in the formation of the
alkoxide 5. In pentane, 5 is moderately stable and allows
further reactions with methyl formate or acetyl chloride to
give 7 and 8, respectively, or, after protonation, the alcohol
6. In diethyl ether, 5 is labile and undergoes rapid elimi-
nation of lithium trimethylsilanolate with formation of the
silene 9. The solvent dependent differences in the behavior
of 5 are easily understood in terms of an increasing nucleo-
philic activity of the alkoxide oxygen atom with increasing
donor properties of the solvent. Expectedly, because of the
congestion of both the carbonyl compound and the silicon
nucleophile, the addition reaction of 1 with the formyl si-
lane 4 is a slow process relative to the elimination reaction
5 — 9. Thus, when 9 is generated, there will always be an
efTective excess of 4 in the solution, and the silene is trapped
by the formylsilane to give the 1,2-oxasiletane 12. Cyclore-
version of the oxasiletane ring results in the formation of
13 and bis(trimethylsilyl)silanone, which undergoes further
oligomerization reactions.

2x 1+ HCOOMe

'
v
Me;Sing._~-H . s
320Si=CIL_SiMes | *4 | (MesSi)Si—CHSI(SiMes);
oS Tsite, | O—CHSi(SiM
SiMes © i(SiMes)s
9 12
(3
Measl\ i/SiMeg
Me3Si~ "\
A= SiMes + [(Me3Si);Si0]
MesSI” i,
13

[2+2] Cycloadditions of Si=C systems with non-enoliz-
able carbonyl compounds are considered to be standard re-
actions of reactive silenes!’. The 1,2-oxasiletanes thus
formed could be isolated only in a few cases!!l, Generally,

1712

they are unstable and decompose with formation of an ole-
fin and a silanone, which oligomerizes to give cyclosilox-
anes (191,

2x1 + HCOOtestBu

Y
'

9 + RCHO -—» (Megsi)gsii—ClHSi(SiMea)g
O—CHR

¢ @

[(Me35i)2Si0] | + (Me;3Si);SiCH=CHR
E/Z-1415
EZ14:R = CgHs
E/Z-15:R = 2-Me-CzHs

The discussed reaction pathway was proven by crossover
experiments. Half an hour after mixing 1 and zers-butyl for-
mate in pentane, excess benzaldehyde or 2-methylbenzal-
dehyde, respectively, were added to the still cold reaction
mixture. The aldehydes were expected to add to the silene
double bond of the transient silene 9 to give after [2+2]
cycloaddition and cycloreversion, the corresponding styryl-
tris(trimethylsilyl)silanes. In fact, workup gave approxi-
mately 10% of an E/Z mixture of 1-phenyl-2-tris(trimethyl-
silyDsilylethylene (14) and 15% of (F/Z)-1-(o-tolyl)-2-tris-
(trimethylsilyDsilylethylene (15), respectively, besides un-
identified material (Eq. 4). The spectral data obtained for
14 were identical to those described in the literature!'”). 15
was separated into its geometrical isomers and £-15 and Z-
15 were characterized by a full spectral analysis.

We gratefully acknowledge the support of our research by the
Deutsche Forschungsgemeinschaft and the Fonds der Chemischen In-
dustrie. We thank Dr. M. Michalik, Dr. W, Baumann and Prof. N,
Stoll for recording the NMR and MS spectra, respectively.

Experimental Section

All reactions involving organometallic reagents were carried out
under purified argon. — NMR: Bruker AC 250, Bruker ARX 300
and (for »Si) Bruker ARX 400, tetramethylsilane as internal stand-
ard. — IR: Nicolet 205 FT-IR. — MS: Intectra AMD 402, chemical
ionization with isobutane as the reactant gas. — (Me3Si);8iLi - 3
THF was prepared as reported in the literaturc'®l. — All yields
quoted refer to amounts obtained after chromatographic sepa-
ration and purification. — The synthesis and the spectral data
characterizing the structure of 13 have been described previously[".

Bis[tris( trimethylsilyl) silyl Jmethanol (6): As an improvement of
the procedure described previously!’l, rers-butyl formate was used
for the reaction with 1 instead of methyl formatc. Thus, 3.70 g (7.9
mmol) of (Me;Si);SiLi - 3 THF (1) in 150 ml of pentane and 0.47
£ (3.9 mmol) of rerz-butyl formate gave 1.7 g (82% ) of 6.

Bis[tris{ trimethylsilyl }silyl Jmethy! Formate (7): In the dark at
—78°C, 0.18 g (1.7 mmol) of zert-butyl formate was added to a
solution of 1.60 g (3.4 mmol) of 1 in 30 m] of pentane. After stirring
for 25 min, 0.20 g (3.4 mmol) of methyl formate was added to the
cold solution. After 30 min, the mixture was allowed to warm up,
water was added, the hydrocarbon phase was separated and the
aqueous phasc was cxtracted with diethyl ether. The pooled ex-
tracts were dried, the solvents were evaporated and 7 was separated
from the residue by column chromatography (silica gel; heptane)
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and recrystallized from ethanol. Colorless crystals, m.p.
173—-175°C, yield 0.63 g (67% ). — IR (Nujol): ¥ = 1712 ¢cm™'
(CO). — 'H NMR ([Dglbenzene): & = 0.15 (s, SiCH;, 54 H), 6.31
(d,*J = 0.9 Hz, CH, 1 H), 7.69 (d, *J = 0.9 Hz, CHO, 1 H). ~ '3C
NMR ([Dg]benzene): 8 = 3.23 (SiCH3), 55.5 (CH), 161.2 (CHO). —
#8i NMR {[Dg]benzene): § = —12.8 (SiMe,), —64.8 (SiSiMe;). —
MS; m/z (%): 551 (1) [M* ~ H], 537 (20) [M* — CHj,], 507 (100)
[M* — OCHOQJ, 479 (42) [M" — SiMe;], 435 (19) [M* — SiMe; —
CO,). — CyyHs¢0,815 (553.35): caled. C 43.41, H 10.20; found C
43.32, H 10.16.

Bis| tris{ trimethylsilyl)silyl Jmethyl Acetate (8): To a stirred solu-
tion of 2.50 g (5.3 mmol) of T in 30 ml of pentane, 0.27 g (2.7
mmol) of tert-butyl formate was added at —78°C. After 25 min,
0.63 g (8.0 mmol) of freshly distilled acetyl chloride was added and
stirring was continued for a further 30 min. Aqueous workup as
described above gave 0.39 g (26% ) of 8; m.p. 170—175°C. — IR
(Nujoly: ¥ = 1726 em™!' (CO). — 'H NMR ([Dg4]benzene): & = 0.35
(s, SiCH3, 54 H), 1.83 (s, CCHs, 3 H), 6.27 (s, CH, 1 H). — '*C
NMR ([Dglbenzene): § = 3.37 (SiCH;), 23.38 (CCHL), 55.67 (CH),
169.62 (CO). — *C NMR ([D¢]benzene): § = —12.81 (SiMes),
—66.17 (SiSiMe;). — MS m/z (%) 566 (0.5) [M*], 551 (&) [M™" —
CH;], 493 (100) [M* — SiMes), 73 [SiMeF]. — C,H;s50-Sig
(567.37): caled. C 44.46, H 10.30; found C 44.52, H 10.24.

[ Methylbis( trimethylsilyl) silvlJtris( trimethylsilyl ) silylmethane
(10): At room temperature, 0.30 g (0.6 mmol) of 6, dissolved in 30
ml of diethyl ether, was added gradually to a tenfold molar excess
of methyllithium in ether. After stirring for 3 h, dilute ag. HCI was
added and the organic layer was separated. The aqueous phase was
extracted with diethyl ether and the combined cthereal solutions
were dried and concentrated. Chromatographic purification (silica
gel; heptane) of the residue gave 0.21 g (82% ) of 10; m.p. 43—45°C.
— 'H NMR ([Dg]benzene): & = 0.18 (s. CH,, 2 H), 0.19 [s, Si-
(SiMe;),, 18 H], 0.28 [s, Si(SiMes)s, 27 H, 0.33 (s, CH;, 3 H). —
13C NMR ([Dg]benzene): § = —17.53 (CH,), —5.07 (CH;), —0.48
[Si(SiMe;)-], 1.51 [Si(SiMe,);]. — 2'Si NMR ([Dg]benzene): 6 =
—13.0 [Si(SiMe;);], —15.8 [Si(SiMe;),], —44.8 [SiSiMe;),], —81.75
[Si(SiMes)s]. — MS; mi/z (%o): 450 (17) [M*], 435 (100) [M™ — CHs],
377 (32) [M™ — SiMe;], 247 (8) [Si(SiMe3)7], 73 (21) [SiMeF]. —
C7Hs,Si; (451.18): caled. C 4526, H 11.17; found C 45.16, H
11.21.

[ Phenylbis( trimethylsilyl}silyl Jtris{ trimethylsilyl) silylmethane
(11): According to the procedure described for 10, 0.16 g (0.3
mmol} of 6 gave, aftcr the rcaction with excess phenyllithium, 0.09
g (52% ) of 11; m.p. 155—160°C. — 'H NMR ([Dg¢]benzene): 3 =
0.23 [s, Si(SiMes)s 27 H, 0.26 [s, Si(SiMes),, 18 H], 0.48 (s, CH,,
2 H), 7.2-7.5 (m, Ph, 5 H). — 3C NMR ([D4]benzene); & = —17.5
(CH.,), 0.01 [Si(SiMes)a]. 1.55 [Si(SiMex)s], 128.27, 128.68, 135.65
(arom. CH), 138.04 (atom. quat. C). — 2*Si NMR ([Dg]benzenc):
5 = —12.4 [Si(SiMey)s], —15.9 [Si(SiMes)). —38.7 [SKSiMes)s),
—81.75 [Si(SiMes)s]. — MS: mifz (%): 512 (59) [M ], 497 (35) [M*
— CHa], 439 (60) [M' — SiMes], 362 (100) [M* — SiMe; — Phl,
73 (43) [SiMe]. — CxnHsaSip (513.25): caled. C S1.48, H 10.21;
found C 51.53, H 10.05.

Reaction of 1 with tert-Butyl Formate and Benzaldehyde or o-To-
Iylaldehyde. — Generation of 14 and 15: To a solution of 1.15 g (2.45
mmol) of (Me;S1):SiLi - 3 THFE (1) in 30 m! of pentane, 0.13 g (1.2
mmol) of tert-butyl formate was added at —78°C in the dark. After
25 min, 0.64 g (6.0 mmol) benzaldehyde was added to the still cold
solution and after stirring for 30 min the mixture was allowed to
warm up to ambient temperature. Aqueous workup as described
above and chromatographic separation (silica gel; heptane) gave
0.02 g (5% ) of Z-14 and 0.03 g (6% ) of E-141171,
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Similarly, 1.56 g (3.3 mmol) of 1, 0.17 g (1.65 mmol) of zert-butyl
formate and 0.60 g (5.0 mmol) of o-tolylaldehyde gave 0.04 g (7%)
of Z-15 and 0.05 g (8% ) of E-15. — (Z)-1-(o-Tolyl)-2-tris{ trime-
thylsilyl)silvlethylene (Z-15). — TH NMR ([Dg]benzene): § = 0.19
(s. SICH;, 27 H), 2.12 (s. CH3, 3 H), 5.99 (d. 3/ = 14.6 Hz, =CH,
I H), 7.24 (m, arom. CH, 4 H), 7.42 (d, 3J = 14.1 Hz, =CH, 1 H).
~ BC NMR ([DgJbenzene): 8 = 1.32 (SiCHs,), 19.79 (CHs), 124.71,
146.56 (olef. C), 126.41, 128.29, 128.54, 130.04 (arom. CH), 136.07,
140.92 (arom. quat. C). — 2Si NMR ([D¢]benzene): & = --12.4
(SiMcs), —89.2 (SiSiMes). — (E}-1-{ o-Tolyl)-2-tris{ trimethylsilyl)-
silylethylene (E-15): TH NMR ([D4]benzene): 5 = 0.29 (s, SiCH;,
27 H), 2.25 (s, CH3, 3 H), 6.49 (d, °J = 18.6 Hz, =CH, 1 H), 7.01
(m, arom. CH, 3 H), 7.35 (d, 3/ = 18.9 Hz, =CH, 1 H), 7.53 (m,
arom. CH, 1 H). — 3C NMR ([Dg]benzene): 3 = 1.04 (SiCHy),
19.86 (CH;), 123.87, 144.75 (oletf. C), 125.64, 126.58, 128.29, 130.55
(arom. CH), 134.78, 138.89 (arom. quat. C). — ?9Si NMR ([D¢]ben-
zene): & = —12.99 (SiMes), —83.2 (SiSiMei). — E/Z-15: MS; m/z
(%): 364 (15) [M™], 349 (4) [M* — CHs), 247 (3) [Si(SiMe,){], 174
(100) [Si(SiMe3)5 ], 73 (70) [SiMe4 |; exact mass caled. for CgH36Si,
364.18941; found 364.18799.

Crystal-Structure Determination of 6: X-ray diffraction data were
collected with a STOE-IPDS diffractometer using graphite-mo-
nochromated Mo-K,, radiation. Crystal size 0.7 X 0.5 X 0.3 mm,
formula CioHssOSig, formula weight 525.34, monoclinic, P2,/c,
a = 16.852(4), b = 9.819(2), ¢ = 21.794(3) A, p = 98.66(3)°, Z =
4, temperature 293 K, p = 0.31 mm ™!, © range 2.28—24.38°, peak/
hole 0.65/-0.43 eA~3, measured refl. 10360, independent refl.
5604, observed refl. 3692, R (int) 0.04, no. parameters 252, R1 [I >
26(N] 0.059, ®R2 (all data) 0.184. The structure was solved by di-
rect methods (SHELXS-86I'"1) and refined by full-matrix least-
square techniques against £2 (SHELXL-9312T), XP (Siemens Ana-
Iytical X-ray Instruments, Inc.) was used for structure represen-
tations. Further details of the crystal structure determination are
available upon request from The Director, Cambridge Crystallo-
graphic Data Centre, 12, Union Road, Cambridge CB2 1EZ (UK),
on quoting the deposition number CSD-100437, the names of the
authors, and the journal citation.
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