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SUMMARY: Reaction of enolizable aldehydes with p-tolylsulfinylmethyl phenyl 
sulfone (I), in the presence of piperidine in acetonitrile at O”C, gave 
selectively E-Y-hydroxy-o,B-unsaturated phenyl sulfones in good yields. 

Considerable attention has recently been paid to the synthesis and 

reactivity of Y-hydroxy-a,S-unsaturated sulfones and derivatives. These 

compounds are currently used in highly stereocontrolled processes such as 

conjugate additions’ and cycloaddition react i on82 . We hereby report a 

practical and general synthetic method for the preparation of this kind 

of functionality from aldehydes and p-tolylsulfinylmethyl phenyl sulfone3 

(1). This one-step procedure is based on a sequenti al Knoevenagel 

condensation, prototropic shift, and allylic sulfoxide-sulfenate 

rearrangement’ (scheme 1 ) . 
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Reagent 1 was readily prepared on multigram scale by treatment of 

methyl p-tolylsulfinate with the anion, derived from phenyl methyl sulfone 

and “BuLi, at O’C in THF (80% Yield). Aldehyde (2.0 equiv.) was treated 

with 1 (1.0 equiv.) and piperidine (2.0 equiv.) in acetonitrile3 at O’C for 

l-8 h. Work-up with diluted hydrochloric acid and dichloromethane and 

further purification by flash chromatography afforded stereoselectively 

E-Y-hydroxy-a,R-unsaturated phenyl sulfones (2) in good yields3 (table 1). 

Table 1: Synthesis of E-Y-hydroxy-a,p-unsaturated sulfones 2 
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Entry R R’ t(h) Product Yield(%).) 

CH3 

CH3 (CHz 14CHz 

(CH3 )2CH 
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CH3 
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H 5 2a 77 

H 5 2b 89 

H 5 2c 86 

H 5 2d 77 

H 1 2e 87 

H 3 2f 49') 

CH3 8 29 75=) 

8 2h 81'=) 

l ) Yield of pure products after silica gel chromatography (0.5-2.0 mmole 
sea le). Al 1 new compounds gave satisfactory analytical and spectral data. 
b) Carried out with 1.3 equiv. of aldehyde. Cl Carried out at room 
temperature. 

As it is shown in table 1 the method is quite general’. Unbranched 

(entries a and b), B-branched (entries c and d) as well as a-branched 

enolizable aldehydes (entries g and h) can be used. Good results were also 

obtained with functionalized aldehydes (entries e and f). 
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The main limitation of this procedure comes from the fact that it 

cannot be applied to C-substituted reagents of type 1, due to the necessary 

presence of two acidic hydrogens between both sulfur functions. This 

1 imitation has been shown in an intramolecular process (scheme 2). 

Deprotonation of 1 with NaH in DMF and treatment with the bromoketal 3 

gave the corresponding alkylated product as a 5:l mixture of diastereomers 

(65 % yield). Subsequent hydrolysis with diluted hydrochloric acid afforded 

aldehyde 4 quantitatively. When 4 was submitted to the standard conditions 

(2.0 equiv. of piperidine in CHsCN), the cyclopentannulated product 6 was 

obtained as the major product in 76% yields. The absence of one hydrogen in 

a position with respect to the sulfonyl group determines that intermediate 

5 cannot accomplish the Knoevenagel condensation (first step of scheme 11, 

giving 6 via sulfenic acid elimination 

Scheme 2 

i: NaH (1.4 equiv.), Br(CHz)s-CH(OMe)z (3), DMF, 25’, 12h; ii: HCl 3N-THF 

(1:3), 25”C, lh; iii: piperidine (2.0 equiv.), CHsCN, 25’C, 2h. 

In summary, the present one-step method of synthesis of acyclic 

Y-hydroxy-a,B-unsaturated sulfones has the following advantages: the 

reagent is read i ‘1 y avallable, the procedure is very simple, the 

experimental conditions are mild and the reaction can be performed with a 

wide range of aldehydess. The application of this methodology in asymmetric 

synthesis from enantiomerically pure sulfoxide 1 is in progress in our 

laboratory and will be published elsewhere. 
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