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REACTIONS OF SELENIUM STABILIZED ALLYLIC CARBOCATIONS WITH 
1-(TRIMETHYLsILYLOxY)cYcLOHExENE. 
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B-5000 NAMUR - Belgium 

Summary : In favorable cases the fitle reactions occur efficently and wirh high regioselecfivity; they allow interesting 
functionalization of a simple carbonyl compound through allylic selenoxide syn-eliminarion andlor [3.2] sigmatropic 
rearrangement. 

During the past few years, we have studied various physical and chemical properties of selenium 
stabilized carbenium ions I. Investigation of the reactivity of these species demonstrated the efficiency of a 
number of C-C bond forming reactions 2 which may be useful in organic synthesis. Herein we wish to report 
our preliminary results about the reactions of the title species with silyl enol ethers, specific examples of which 
are shown in Scheme 1. 
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1 28 m H H S&e 2 cqtiv. .SnC~ / CH,Cl, / -4O’C / 6h 27 a 

2 Ihb H Me SeMe 2 e&v. SnCh / CH#, I -4O’C /6h 32(0:100) 18 

3 trc Me Me SeMe 2 eqtiv. SnCh / CH2C12 / -4OV / 2h 69 ( 80 : 20) . 

.___._______________---.~~._~~____.~._-~________.-.~~.__._____~___.-~~__..-~_____-~___.__.___~.~______._~_ 

4 2d (E) H H OH 1.2 equiv. ZnCl, / CH,NOI I R.T. / 0 5h 1.5 

5 k (Z) H Me OH 1.2 equiv ZnC& I CH,NO, I R.T. / 3h 44 (0 : 100) 9 

6 2t (Z) Me Me OH 1.2 eqtiv. ZnC12 / CH,NOL IO-C / Ih 80( 80: 20) _ 
1.2 eqmv. ZnCI, I CH,NOr / -40°C / l.Sh 69 (96 : 04) 

a) 51% of p (E + 2) recovered unreacted 

b) &is a [I .3] sigmatropic mixtllle Of -SeMe w 4) 

The electrophilic species 3 can be generated from 1,3-bis(methylseleno)propenes 4 busing 2 equiv. of 
tin tetrachloride as Lewis acid, in dichloromethane solution, as well as from 3-hydroxy vinyl selenides 4 2d-f in 
the presence of zinc chloride in nitromethane. In both cases the reactivity of selenium substituted electrozes, 
the efficiency and the regiochemistry of the reactions strongly depend on the number of alkyl groups (RI, R? = 
Me) present in the allylic position of precursors 2. Thus, the parent 1,3-bis(methylseleno)propene & reacts 
slowly to give a low yield of 3 (RI, R2 = H) exclusively. Increase of the reaction time for a does not improve 
the yield. Introduction of a methyl goup in allylic position of 2 increases its reactivity and improves the yields 
substantially (Scheme 1, entries 2,5), but gives a mixture of 1 (in fact 9’) and 4 (RI = H, R2 = Me). 
Surprisingly, the [ 1,3] sigmatropic equilibrium 4,5 between 3 and 3’ is found completely displaced on the side 
of 1’ in these cases. Finally, when two methyl groups are present in the cation precursor (Scheme 1, entries 
3,6), the reactions lead exclusively and in good yield to a mixture of 3 and 3’ (RI = R2 = Me). Apparently in 
these cases 3 is favoured not only by the substitution pattern, but also by lower reaction temperatures (entry 6). 
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The above results closely resemble those obtained when precursors 2a-fhave been reacted with N- 
methylpyrrole 2~ 

Since, on reaction with l-(trimethylsilyloxy)cyclohexene 2f gave a good yield of almost pure 2 (RI = R-2 
= Me), we have also examined shortly the oxidative deselenylation reactions of the latter compound. 

Selenides such as 2 are easily oxidized to the corresponding selenoxides by a series of common oxidizing 
agents 6, and the fate of the selenoxides so produced depends largely on their structural environment. Allylic 
selenoxides such as the one derived from 2 can undergo either the well known syn elimination reaction or a 
[3,2] sigmatropic rearrangement leading to an allylic selenenate which hydrolyses instantaneously to the 
corresponding ally1 alcohol. Usually the latter reaction largely predominates over the former so that the ally1 
alcohol arising from the rearrangement-hydrolysis sequence is the sole isolated product 7. However, treatment 
of 1 with 2 equivalents of hydrogen peroxide in THF led to both the elimination and the rearrangement products 
5. and 6, respectively, in a close to 1 : 1 ratio (Scheme 2, a). Lowering the reaction temperature down to -50°C 
did not change this ratio significantly. 

Scheme 2 
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On the other hand, carrying out the oxidation of 2 using a large excess (10 eq.) of hydrogen peroxide 
changes completely the outcome of the reaction, since now the mixture of lactones 2 and 8 are isolated in a 7 : 
3 ratio (Scheme 2b). The moderate 50 % yield may be caused by side reactions due to the use of excess 
oxidant. Undoubtedly, compounds 1 and 4 arise from one sort of coupling between selenoxide syn elimination 
(or [2,3] sigmatropic rearrangement) and Baeyer-Villiger oxidation 8 of ketone 3 (or a. Indeed, in separate 
experiments we could transform 5 to 2 (or 6 to 4) in excellent yield by treating 1 (or 6) with MeSe02H / 3 eq, 
Hz02 / THF / R.T) 9 

Since compounds 2 and 6 on one hand, Z and 8 on the other hand are easily separated by chromatography 
on silica gel, the selectivity displayed in Scheme 2 allows to prepare them in a straightforward manner from 
simply available precursors lo. Work is being done to establish the generality and to further increase the 
selectivity of the above transformations. 
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