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Synthesis, Molecular Structure, and Some Reactions of Bis(dimethylphenylsilyl) Ketone
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The title compound was prepared from bis(methylthio)methane as a crystalline
compound. The molecular structure was determined by X-ray crystallographic analysis,
and reactions with alkyl metals and a Wittig reagent were examined.

Acyl groups frequently exhibit characteristic properties when they are attached with hetero atoms. For
example, acylsilanes are used in organic synthesis as acyl anion equivalents.!) In view of the character of
acylsilanes, it appeared of interest to synthesize disilyl ketones in order to gain further insight into the effect of
adjacent silyl groups on the structural and chemical properties.

As for the syntheses of disilyl ketones, the first unsuccessful attempt was performed by Brook et al.2) by
the dithiane route which is the common synthetic procedure of acylsilanes.!) Then Brook 2) and Ricci 3)
synthesized bis(triphenylsilyl) ketone and bis(trimethylsilyl) ketone respectively by the different oxidative routes.
Disilyl ketone is known to be labile to oxidation; oxygen, for instance, reacts with bis(trimethylsilyl) ketone to
generate trimethylsilyl carboxylic acid trimethylsilyl ester.32) It was, therefore, desirable to devise a practical
synthetic route which does not involve such a final oxidative step.

The failure by the above dithiane route is presumably due to the fact that the hydrolysis of trimethylene
dithioacetal is rather troublesome. So we examined the synthesis from a bis(alkylthio)methane 1 instead of 1,3-
dithiane, because dialkyl dithioacetal is more easily hydrolyzed.

Bis(ethylthio)bis(trimethylsilyl)methane (2a) was prepared in the usual way,*) and the hydrolysis of the
dithioacetal group was examined by various methods. When 2a was treated with HgO-BF3¢Et70,5)
bis(trimethylsilyl) ketone (3a) was detected as a pink colored 0il,®) but it could not be purified owing to its
lability. To stabilize the disilyl ketone sterically, bulkier groups were introduced on the silyl groups. Though the
preparations of bis(z-butyldimethylsilyl)- and bis(triphenylsilyl)bis(alkylthio)methanes were unsuccessful, the
dithioacetal having two dimethylphenylsilyl groups 2b was obtained in 60 % yield in one pot from bis(methyl-
thio)methane by the following sequence: Lithiation of 1b by Bu”Li, addition of dimethylphenylsilyl chloridé,
then lithiation and the second addition of dimethylphenylsilyl chloride. The dithioacetal 2b was smoothly
hydrolyzed with HgO-BF3+Et20,5 and the purification by column chromatography on florisil gel3) (pentane-
dichloromethane) under an argon atmosphere at 0 °C afforded bis(dimethylphenylsilyl) ketone (3b) in 56% yield
as a fairly stable pink colored solid.”)
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The disilyl ketone 3b was recrystallized from pentane. The pure ketone 3b gradually decomposes with
oxygen but can be stored at least one month under argon at 0 °C. The spectroscopic data (13C-NMR, UV, IR) of
the carbonyl group of 3b are quite different from those of the alkyl ketones.”: 8)

X-Ray crystallographic analysis of 3b was undertaken to confirm its exact structure.”) The following
figure shows ORTEP drawing of 3b with some selected bond lengths and a bond angle. The characteristic
feature of 3b is the long bond length of Sil-C1. Compared with the bond length of Si1-C2, Sil-C3, and Si1-C4
(1.843(6)-1.855(6) A), that of Sil-C1 is rather long (1.945(6) A). This bond is also longer than the Si-carbonyl
bond of acetyltriphenylsilane (1.926(14) A).10) On the other hand, C1-O bond (1.218(6) A) is relatively shorter
than the usual carbonyl bond (1.23(1) A).11) As can be seen in this figure, the carbonyl moiety is sterically
surrounded by the bulky substituents on the silicons.

Si1-C1 1.945(6) A
Si1-C2 1.843(6) A
$i1-C3 1.844(6) A
Si1-C4 1.855(6) A
C1-0 1.218(6) A

Sil-C1-Si2 125.4(3)°
Fig. 1. The ORTEP drawing of bis(dimethylphenylsilyl) ketone (3b).

Since the carbonyl group of 3b exhibited unusual properties as shown in the above spectroscopic and
structual analyses, the reactivity of 3b was investigated. Results of the reactions of 3b with alkyl metals are
summarized in Table 1. MeLi, which has no B-hydrogen, reacted immediately at -78 °C to produce the addition
product 4 and allyllithium also afforded the addition product 5. The ketone 3b was, however, reduced by the
alkyl metals having a B-hydrogen, giving the disilylmethanol 7. Even in the presence of a silyl enol ether, the
reaction with EtAICl, afforded the reduction product 7 without the formation of the aldol product. When 3b was
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treated with zinc and ethyl bromoacetate in THF at r.t.,12) Reformatosky reaction slowly progressed to give the
B-hydroxy ester 8.

Table 1. Reactions of disilyl ketone 3b with alkyl metals

R-M Product Yield/ %
MeLi (Me2PhSi)2C(Me)OH (4) 79
CH=CHCH,Li (MeyPhSi)2C(CH2CH=CH,)OH (5) 56
BurLi (Me2PhSi)>C(Bu®)OH (6)2) 39
Bu"MgBr (Me2PhSi)2CHOH (7) 69
EtAICl 7 91
LiAlH, 7 84
Zn + BrCHyCO5Et (MePhSi),C(OH)CH2CO2Et  (8) 74

a) 7 was also obtained in 37% yield.

In the case of metal acetylide, 3b reacted in a different way. Using a lithium salt of 1-hexyne, the pink
color disappeared immediately at -78 °C, but the reaction was complicated to give a mixture of many unidentified
products. The reaction with 2 equiv. of cerium salt 13) of 1-hexyne at -78 °C gave the rearrangement product 914)
in 52% yield (Eq. 2). Also a complicated reaction mixture was resulted from the reaction using more than 2
equiv. of cerium salt.

O
Bu"—==—CeCl, B

3b Me,PhSi ™ CH,Pr7 @
THF SiMe,Ph
9

When 3b was allowed to react with phosphorus ylide at 0 °C, the Wittig reaction occurred immediately to
afford 1,1-disilylethylene 10 in 47% yield (Eq. 3). Reaction with trimethylsilylmethylmagnesium chloride gave
the addition product 11 in 67% yield, which was converted to the Peterson product 10 in 87% yield by treatment
with KH in THF!5 (Eq. 4). These methods provide useful and alternative procedures for the preparation of 1,1-
disilylethylene 10.16)

PhyP=CH : :
ab 3 2 MeZPhSITSMezPh 3)
THF

10
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