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SILA PUMMERER REARRANGEMENT IN HIGHLY STERICALLY FIINDERED ORGANOSILICON 

COMPOUNDS: A NEW ROUTE TO BIS(TRIMETHYLSILYL)KETONE 
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Summary: The oxidation of the trisctrimethyl silyl Imethyl thlo-methane with 

m-chloroperoxybenzoic acid, leads through a sila-Pummerer rearrangement 

occurring in unusually mild conditions, to bis(trimethylsilyliketone. 

It has already been reported’ that 1-(phenyl thioi-1-trimethylsilyl a:- 

kanes are latent aldehydes and ketones which can be exposed “via” slla- 

Pummerer rearrangement of the corresponding sulphoxides to 0-trimethylsilyl 

hemithio:3retels (or kctalsi. ti1ese have a unique advantage in respect to 

1,3-dithianes since their hydrolysis to carbonyl derlvatlves, occurs 1n very 

mild conditions in which usually dithianes are stable. 

As part of our program in the study of organosilicon compounds chemistry 

and particularly in connection with our recent~ “13 development of syritheLi c 

strategies directed to the synthesis of previously unreported (Me3Si)2CzX 

(X=O,S) systems, we report here the results of an investigation on the oxida- 

tion of the trisctrimethylsilyl )-(IV)4 and of the bis(trimethylsllyl jmethyl- 

thio-methane (VIJ5. 

The silylated sul phides were oxidized with m-chloroperoxybenzoic acid 

(MCPBA) in dichloromethane at -78’C. 

In a typical experiment, to a cooled (dry Ice/acetone) solution of (IV) 

(1.5 g, 5.4 mmol) in dry dichloromethane (10 mli, MCPBA (5.5 mmoli in dry 

dichloi-omethane (10 ml): was slowly added under nitrogen. After being stirred 

for 10 min, the mixture was diluted with ether (100 ml i, washed with an 

aqueous solution of sodium bisul phite, three times with aqueous sodium hydro- 
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[“‘rj , carbonate, dried and carefully concentrated. ‘i‘iic C,C:I,iS nii~ilvi;::~ of‘ t_ti+, 

reaction mi xturc showed i). 1: 1 ratlo of the tJl::i?t-i!n~t!ly!:‘~lvl il<eto!:e 

iMcjSi i 2C=0 i 1 1’ drid of tklt? Ltlioketal 111j6. Minor ;im(;iirlts of ttic ’ Sl! ylateri 

ester (III) were also detected . 7 Column chromatography on Flori s! 1 with 

degassed rr-pentnne as thi: e luent, af’fortieti pr’o*dur? j ii 4s a :: t r’ 8 w he r r y 

c 0 ! o u red i; I 1 ( 4 2 4 m p, , ii :, %, 1 

MesSi 
\ 

Me3 Si/ 
c=o 

0 
SIMe3 

+ 
C-0-C-S-CH3 

(II) (III) 

(IV) 

Tne i ntermedlacy of the O-Si hernith10acet2al (I;) beirig sl~y!po~~tz(! however 

by the presence In the re5ctlon mixture of (II) arid (III!, t h c r C’ rrmnins t hr 

questlon of why (V) could not be deter ted in the crude product: even though 

the lab11 i ty of the C-S bond in these compounds I:; well k rii1 w n ‘1 I0 to be 

fairly high, on first approximation neither bydrolytlc quench nor the pres- 

ence of m-chlorobenzoic acid (PICBA) shoilld allow rapld conversion of (v) 

intoil). 

To work out this problem, the 0-Si hemithioacetal CL’) was synthesised: a 

novel procedure, based on the bis(trimethylsily1 Iperoxide IETPISPO! as a 
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1 1 suitable reagent for electrophilic oxysilylation , was employed’2. 

Me, Si 
\ 
,C” --s - CH3 E;;$$O~- 

BTMSPO 
- (VI 

MesSI 

(VI) 

However, when added to an equimolar amount, of MCBA in dichloromethane, 

(V) did not show any change at GC/MS analysis, even on standing at room 

temperature for pro1 onged time. 

An hydrolytic key step leading to the observed reaction products being 

thus unlikely, their formation is best explained by a n intermolecular 

S-alkylation reaction of the thionium ion generated under Pummerer condi- 

tions: consistent with work reported by Vedejs and Mullins13, this highly 

efficient electrophilic species is able to interact rapidly with 0-Si hemi- 

thioacetals but, as shown in our reaction, also with the carboxylate ion 

coming f‘rom MCBA. 

(III) MCBA (VI 
- (II + (II) 

Preliminary experiments performed on compound (VI) with a 1:l molar ratio 

of MCP!?A, !‘ina?:y ied LO the formation of the expected MejSiCH(OSiMej)SCHj, 

stable in the reaction conditions, thus showing how a decreased sterlc crowd- 

ing of the MejSi groups, brings back the oxidation reaction to the usual 

Pummerer pathway. However again the sul phoxi de war undetectable irl the reac- 

tion mixture. 

This hemithioacetal being a suitable precursor for the synthesis of the 

still unknown Me,SiCHO, further experiments are currently underway directed 
J 

to its isolation from 

through the previously 

the reaction mixture or to its independent synthesis 

mentioned oxysilylation procedure. 
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