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Abstract

Condensation of 1-lithio-2-trimethylsiloxyethylene 1 with t-butyl(di-
methylsilyl triflate 2a leads to silylated enol ethers 4a or 4b accord-
ing to the experimental conditions. The formation of 4b is due to a
1,3-migration of the trimethylsilyl group from oxygen to carbon of 1.
Condensation with chlorosilane 2b lead exclusively to 4b.
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During our work on the properties of B-lithiotri-
methylsilylenol ethers, we observed the trapping of
1-lithio-2-trimethylsiloxyethylene 1 with carbonyl com-
pounds or with t-butyl(dimethyDsilyl triflate 2a leading
to the expected silylenol ethers 3 [1] or 4a [2]. Com-
pounds 3 and 4a were transformed as expected into
aldehydes 5 and 6, respectively, when treated in mild
aqueous acidic conditions [1,2] (Scheme 1).

We now show that the condensation of 1 with the
chlorosilane 2b does not lead to the corresponding
triflate derivative 2a but to a different product [3].
Under the same experimental conditions (preparation
of 1 from (Z)-1-bromo-2-trimethylsiloxy ethylene by
bromine-lithium exchange in ether, addition of 2b in
THF), no reaction was detected, but the condensation
occurs in the presence of two equivalents of hexameth-
ylphosphoramide (HMPA) leading to the enol ether
(Z)-4b, an isomer of (Z)-4a (Scheme 1) [4,5). To con-
firm the formulation, 4b was prepared from 1-bromo-2-
t-butyl(dimethylsiloxy)ethylene [6] (Scheme 2).

The 'H and 3C NMR spectra of 4a and 4b are
slightly different as are also their retention times in
CPG, but the simplest method for their differentiation
is their behaviour towards aqueous acid: after 5 min
with a 1M HCI solution, 4a is entirely hydrolysed to
aldehyde 6 [2] whereas 4b is completely inert [3]). This
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chemical property allows a rapid determination of mix-
tures of the two isomers.

We re-examined the condensation of the triflate 2a
with lithioenol ether 1 and we showed that the results
are very dependent on the experimental conditions,
leading either to 4a or to 4b (Table 1, Scheme 3). In all
experiments reported in Table 1, the triflate 2a was
added at —70°C in THF to 1 prepared in ether. Two
experimental factors are important: the contact time of
the two reagents between —70°C and 0°C and the
quality of the triflate 2a. Experiment 1 shows that no
condensation occurs at —70°C. By using freshly dis-
tilled 2a, and if the reaction is warmed as rapidly as
possible from —70°C to 0°C (2 or 3 min) and then kept
at this temperature for 20 min (condition A), only 4a
was obtained as previously reported (2) (experiment 2),
whereas a slow warming (90 min to reach 0°C) (condi-
tion B) led to an equimolar mixture of 4a and 4b
{experiment 3). Using commercial 2a under condition
B furnished 4b alone (experiment 5).

In all the above experimental conditions, the
chlorosilane 2b always gave 4b (Scheme 3).

The results can be interpreted by an isomerisation
of the carbanion 1 to the enolate 7, which is favoured
by the raising of the temperature or by an equilibrium
of the two species. In the first case, the rate of isomeri-
sation should be lower than the rate of condensation at
0°C (experiments 2, 4) and faster at temperatures < 0°C
(experiment 5). In the second case, the condensation
should occur more rapidly with 1 than with 7 at 0°C,
and it should be the converse at lower temperatures
(Scheme 4).

Finally the 'H NMR spectra of the anionic species
at —70°C in Et,0-d,, are consistent with the proposed
structure 1; the isomeric enolate 7 is not detected.
However, an equilibrium of the two species cannot be
ruled out {8].

1. Experimental section
1.1. 2-Trimethylsilyl-1-t-butyl(dimethylsiloxy Jethylene 4b

Lithium t-butyl (1.5 M in pentane, 3.1 ml, 4.6 mmol)
freshly measured [7] was added during 10 min under
argon to a solution of 1-bromo-2-(trimethyisiloxy)ethyl-
ene (0.5 g, 2.56 mmol) in anhydrous ether (12.8 ml) at
—70°C. After 90 min at —70°C a solution of chloro(t-
butyl)dimethyl silane 2b (0.276 g, 2.05 mmol) or com-
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mercial t-butyl(dimethyDsilyl triflate 2a (0.47 ml, 2.05
mmol), in THF (3 ml) was added during 6 min, and
then HMPA (0.7 ml, 0.403 mmol) after 10 min. The
reaction mixture was kept at —70°C during 1h, warmed
to 0°C in 90 min, kept at 0°C during 20 min and finally
treated with a saturated Na,CO; solution (2.5 ml).
After extraction with ether the organic layer was
washed (H,0), dried (MgSO,), and concentrated.

K\OSiMe3
Br

,/\OSiMe3
Li

Crude yield: 88%. The residue was purified by chro-
matography (Florisil, petroleum ether, 30-50). Yield
53%.

IR (film) 1600, 1250 cm~!; 'H NMR (CDCl,): &
0.10 (s, 9H); 0.15 (s, 6H); 1.0 (s, 9H); 4.27 (d, 1H,
J=179);677(d, 1H, J=17.9).

Anal.: C,;H,.0Si, calc.: C, 57.32; H, 11.36. Found:
C, 57.1; H, 11.2%.
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TABLE 1. Reaction of triflate 2a with lithioenol ether 1
Experi- 2a Conditions ?

4a/4b®  Crude

ment yield
1 Commercial ¢ 0
2 Freshly distilled A 100/0 88
3 Freshly distilled B 50/50 90
4 Commercial A 90/10 78
5 Commercial B 0/100 78

@ Conditions A: 2a in THF was added to 1 in Et,0 at —70°C, then
the mixture was warmed to 0°C in approximately 2 min, kept at 0°C
for 20 min and treated at 0°C with an aqueous saturated solution of
Na,CO;. Conditions B: idem, except that the mixture was warmed to
0°C in 90 min.

b Determined by '"H NMR by the ratio 6/4b, after treatment with 1
M HCL.

¢ After addition of 2a, and 10 min at —70°C, the mixture was treated
at —70°C with a saturated Na,CO; solution.

Freshly distilled 2a and the preceding conditions
except for the warming from —70 to 0°C (3 min instead
of 90 min) led to (Z)-4a (2) (Table 1).

4b was also obtained using the preceding conditions
(warming from —70 to 0°C; 90 min), from 1-bromo-2-

~ osiMe;, 1. oL
Li SiMe,
1 7

Scheme 4.

t-butyl(dimethylsiloxy)ethylene and chlorotrimethylsi-
lane. Yield: 57%.
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