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The rates of thermal rearrangement of a series of 1-(aryldimethytsilyl)-2- 
propanones have been determined at 150”, 160” and 170”. The reaction is 
first order in all cases, with energies of activation ranging from 30.6 to 32.9 
kcal/mol. A Hammett plot of log k vs. oP gives a p value of + 0.54, indicating 
only slight silicon-oxygen bond formatIon before silicon-carbon bond break- 
ing. 

Introduction 

Organosilicon compounds with a fl-carbonyl group have been shown to 
have “abnormal” spectral properties and reactivities [ 2]*. 

Brook, MacRae and Limburg [3] have shown that a wide variety of fl- 
ketosilanes ur.dergo a facile, clean, thermal rearrangement to their isomeric 
silyl enol ethers (eqn. I). They further showed that the reaction occurs with 

!? 
RXSiCH2CR 5 

R$iO 
\ 

R’ YC=CH2 

(1) 

retention of configuration at silicon. More recently, Brook [ 41 has reported 
a brief account of the kinetics of the thermal rearrangement of a variety of 
fl-ketosilanes. Of particular interest is the data from a series of para-sub- 
stituted-phenyl fl-ketosilanes (I), which showed a p value of -0.78. We wish 

!? 
ArMe2SiCH2CCH:3 

l For a review of f?-functional organosllanes see ref. 1. 
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to report here our results of a rate study of the series of I-(aryIdimethylsilyl)- 
2-propanes (II), which give information about the silicon atom during the reac- 
tion. 

All of the ketones were prepare s? from the corresponding chloromethyl- 
aryldimethylsilane according to the procedure of Hauser and Hance [5J or of 
Lutsenko et al. [6] (eqn 2). The kinetic data were taken at 150,160 and 170” 

Y :: 
ArMezSiCH2MgC1 + (CH&&O s A.rMe,SiCH&CHa (2) 

(II) 

using an IR technique to follow the disappearance of the carbonyl group in 
the ketone. From this data E,, AH* and nS* were calculated. A Hammett plot 
of log k versus up at 160” gives a straight line through all points except that 
for the para-trifluoromethyl derivative. This gives a p value of + 0.54. Table 1 
shows the rate data, the activation parameters and the relative rates for all the 
compounds studied. 

Results and discussion 

It can be seen from Table 1 that the activation energies of all compounds 
studied are fairly constant, falling within a range of 2 kcal/mol. These values are 
also consistent with those reported by Brook [4 1. The entropies of activation 
are reIativeIy small and negative, which is consistent with the basic four-center 
transition state proposed by Brook, MacRae and Limhurg [3]. The somewhat 
lower values for AS for thep-chloro and p-trifluoromethyl derivatives might 
reflect a greater ordering of these systems in the ground state, but it is dif- 
ficult to visualize how this could be at this point. 

The above data, coupled with the fact that the reaction is not sensitive 
to solvent effects 141, lead us to propose a four-centered transition state, III, 
with very little silicon--oxygen bond formation taking place before Si-C bond 
breaking occurs. 

The fact that the reaction occurs with retention of configuration at 
silicon [3] rules out a 1,3-sigmatropic rearrangement (if d orbit& of silicon 
are not used) by the Woodward-Hoffmann rules [ 73. It is possible that this 
reaction is just enough of an intramolecular nucleophilic displacement that 
it can occur with retention of confjguration at silicon [8]. 

Ehqperimental 

AU solvents were dried by distillation from sodium/benzophenone. The 
chIoromethyIaryldimethylsilanes were prepared from chloromethyldimethyl- 
chlorosilane (PCR) and the appropriate aryl Grignard reagent. The fl-keto- 
silanes were prepared according to the procedure of Hauser and Hance [ 51 
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or of Lutsenko et al. [6] and were purified by preparative GLC. All new com- 
pounds shorved satisfactory IR, NMR, and mass spectral data*. Infrared spectra 

were recorded on a Perkin--Elmer 237 spectrometer, NMR spectra on a Varian 
T-60 spectrometer and mass spectra on a Hitachi-Perkin-Elmer RIM-4 spectro- 
meter. The kinetic data were treated using an IBM 360 computer. The constant 
temperature bath was filled with Dow Coming 500 fluid, insulated with vermi- 
culite and agitated with a mechanical stirrer. The temperature cont.rol was 
maintained within i 0.1” with a Fisher Proportional Temperature Control. 

The general procedure used to follow the rate of the thermal rearrange- 
ment of the Pketosiranes to silyl enol ethers is described below. 

A solution of the ketone in benzene was prepared such that the absorbance 
of the carbonyl hand in the !R was about 0.8 (ca. 0.05 ICI for matched 0.5 mm 
cells). Concentration studies showed that all the ketones studied obeyed Beer’s 
Law. About 200 ~1 of this solution was placed in 33 glass tubes, which had 
been washed with distilled water and dried. The sealed tubes were tied into 

groups of three and placed in a.n oil bath held approximately 5” above the 
temperature of the constant temperature bath. 4fter about 2 or 3 min the 
tubes were transferred to the constant temperature bath. When the bath had 
again come to equilibrium (usually about 3 or 4 min) one group of three 
tubes was removed and the timer started. All tubes were then removed at 
various time intervals and quenched in dry-ice/acetone to stop the reaction. 
A T, was removed after several hours (i.e. 100% reaction). After all of the 
samples were collected the carbonyl region of each sample was recorded 
using matched 0.5 mm cells with benzene as the reference solvent. An 
average of the three plots of fog A-JWA,--IJ, vs. time gave the rate constants. 
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’ A detailed report of the synibesis. pbysvxl and spectral properties u-ill be reporied Iater. 


