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THE _PREPARATION —KETOALDEHYDESl

By David J. Ager

Department of Organic Chemistry, Robert Robinson Laboratories,
P.0. Box 147, Liverpool, L69 3BX .

Summary: A&-Ketoaldehydes(7) were prepared by the addition of
bromophenylthiotrimethylsilylmethane(6) to trimethylsilyl
enol ethers(3) followed by a sila-Pummerer rearrangement
and hydrolysis.

The phenylthiotrimethylsilyl group has been used to prepare
aldel'lyd<-:<s;2—1+ and olefins5 and has been introduced as phenylthio-
trimethylsilylmethyllithiumz’B, l—phenylthio—l—trimethf,lsilylethene6
or from bis(phenylthio)acetalss. This paper describes the introduetion
of the group as bromovhenylthiotrimethylsilylmethane.

Fleming and co-workers have found that chlorovhenylthio~
trimethylsilylmethane(2) reacts with trimethylsilyl enol ethers(1)
in the presence of zinc bromide to give the,a-phenylthiojﬂhtrimethyl—
silylketones{(3)}. These adducts have been used to synthesise B-trimethyl-
silylketones(4) by desulphurisation with Raney nickel’ and @-trimethyl-
silylenones(5) by oxidation of the sulphur and elimination of the
sulphone with ngy® (see scheme 1),

0SiMe, cl 0  SPh 0
RTY s)\s.” R SiMey gy ni R SiMey
P e
w R2 ZnB% d 2

(1) (3)

1)2 MCPBA
2)DBU

We have found that bromophenylthiotrimethylsilylmethane(6) can
be used to prepare the adducts(3) in high yield. The bromo compound(6)
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was prepared by heating phenylthiotrimethvlsilylmethane and N-bromo-
suceinimide in carbon tetrachloride in the presence of a peroxide for
lh, in essentially quantitative yield ( >95% by nmr). Reaction of
(6) with trimethylsilyl enol ethers(l)9 in tte presence of zinc
bromide gave the adducts(3) in good yields (see table)lo.
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Scheme 2.

As the phenylthiotrimethylsilyl group is a masked aldehyde
(vide supra), the g-phenylthio-g-trimethylsilylketones(3) were
converted to the correspondingle—ketoaldehydes(7) using the previously

e

reported procedure”.
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Scheme 3.
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Table
Reactions of bromophenylthiotrimethylsilylmethane(6) with trimethylsilyl
enol ethers(1).

Fnol ether(l) yield (%)%
R= Ri= 3) (M
-(CHy) 5~ 69c 65
-{cH,) - 79° 72
Tt Ve 82 €9
Ph H 7718
n
“05111l Bu 71 62

A1l new compounds have been characterised.
Yield from (3).
8,% when phenylthiotrimethylsilylmethyl chloride was used; see

reference 8.

The phenylthiotrimethylsilyl group allows selective protection
of the aldehyde or ketone functionality in the S-ketoaldehydes and
some of these reactions were investigated using 2-(phenylthiotrimethyl-

dll. The results

silylmethyl)cyclohexanone(8) as the model compoun
ere summarised in scheme 3. The ketone was reduced with sodium
borohydride in ethanol to give the alcohol(9)1?. oOxidation of (9)

with m~chloroperoxybenzoic acid(*CPB2) in dichloromethane cleanly

gave the sulphoxide which underwent the sila-Pummerer rearrangement

to the O-trimethylsilylphenylthioacetal and gave, after acid hydrolysis,
the enal(10) in an overall yield of 42% from (9). The ketone(8)

could be protected as the ethylene glycol ketal({1ll) and the sila-
Pummerer reaction, with basié hydrolysis gave the ethylene glycol

ketal of the B-ketoaldehyde(12) in 657 yield. The phenylthio group

of {11) was reascted with lithium naphthalenide in THF at —7g°c13

and then benzaldehyde to give, after acidic work-up, which also
hydrolysed the ketal, the olef‘ins(l})l4 via the Peterson reaction”?1?
in 617 yield.
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