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SUMMARY: The reductive elimination reaction of p-hydroxy imidazolyl sulfones 1 to afford the corresponding 
olefins can be accomplished under mild conditions and in good yields using SmI2, offering a convenient 
modification of the Julia olefm synthesis. 

The reductive elimination reaction of !3-hydmxy sulfones to olefins has long been recognized as a very 
useful synthetic transformation and is commonly effected using sodium amalgam. t In this communication, we 
report a general method for this transformation employing a j3-hydroxy imidazolyl sulfone and the efficient 
electron transfer system, Sml~THP.2 
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The g-hydroxy imidazolyl sulfone derivatives were readily prepared using commercially available starting 
materials (Scheme 1). Thus, reaction of alkyl halide 3 with 2-mercapto-1-methylimidazole, Et3N in THF afforded 
the sulfide 5, which then was treated with mCPBA to give the corresponding sulfone. Base promoted addition of 
sulfone 6 to the aldehyde gave the diastereomers 1 in good yields.3 
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Table 1. Reductive Elimination of p-Hydmxy Imidazolyl Sulfonesa 
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(a) For the standard pmcedme. see tbe text. (b) Yields were not optimized. All yields refer to purified compounds. (c) Determined 
by IH-NMR (300 MHz) analysis after silica gel chromatography. (d) Only this isomer was isolated. 

As shown in Table 1, a variety of p-hydroxy imidazolyl sulfones undergo reductive elimination at room 
temperature on addition of the substrate in THF to a solution of freshly prepared SmIZ in THF.4 Reactions 
proceed smoothly within minutes, and simple workup of the reaction mixture allows generation of the 
corresponding olefiis in good yields. 
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A typical procedure for the SmI2 reaction is as follows (entry 1 in the Table): To a stirred solution of SmIz 
(1.5 mmol) in THF (12 ml) was rapidly added a solution of the g-hydroxy sulfone la (0.185 g. 0.5 mmol) in 
THF (6 ml) under an argon atmosphere. After 15 min at room temperature the reaction mixture was still blue, due 
to excess of SmI2. The reaction mixture was then poured into a 10% solution of Na&@ (20 ml) and extracted 
with ethyl acetate. The residue was chromatographed over silica gel (hexane-ethyl acetate, 99: 1) to give 0.085 g 
(82%) of 2a as an 8: 1 mixture of EJZ olefins.5 

When the g-hydroxy imidazolyl sulfone If was subjected to the above conditions, the expected diene 2f was 
isolated in only 20% yield as a 9:2 mixture of E, E/E, Z isomers. Surprisingly, the rearranged homoallylic alcohol 
7 was obtained as the major product in 48% yield.6 
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We tentatively rationalize this transformation as a one electron transfer process (Scheme 2). We envision that 
the initial step in the reduction mechanism closely resembles that of metal reduction of g-substituted sulfones.7 
Thus, reaction of SmI2 with the sulkne generates the radical anion, which upon loss of the imidaxolesulfiiate 
anion forms radical 8. This then adds to the double bond to yield benxylic radical 9. The latter subsequently 
reopens to generate the alkyl radical 10 which may be quenched by H- transfer from the solvent to afford the 
homoallylic alcohol 7.8 However, more detailed studies am needed to confii the mechanism and to explore the 
scope of this interesting transformation. 

Scheme 2 

The reductive elimination reaction of the g-hydroxy phenyl s&one 11 was also attempted for comparison. In 
this case, however, the reaction conditions used for the reductive elimination of g-hydroxy imidaxolyl sulfones 
were not effective and only traces of the desired diene could be detected by TLC.9 
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In a direct comparison of the Na(Hg) and SmI2 methods, we found that treatment of the hydroxy sulfone lc 
with an excess of Na@Ig) 6% in THFMeOH (1: 1) at -35 “C afforded a 1.3: 1 mixture of E/Z olefins in less than 
30% yield. Thus the present approach can provide an efficient mute for preparing a variety of olefins under mild 
conditions, using readily available starting materials, and may be used as an alternative to the conventional Julia 
sequence. 
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