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Ahlrclct: The reaction of alkyl aryl sulfones 1 with an exuss of lithium powder and a catalytic amount of 
naphthalenc (8 mol %) in the prcsencc of a carbonyl compound WHO, F’XHO. EtzCO, (&&&I] or 
tlimetllylchloroeilaue (BtubieMype conditions) in THF at templtahues nmging between -78 a&l WC leads. after 
hydrolysis with water, to the expected coupling products, arising from the correqonding alkyllithium in situ 
generated. in 30-6 1% yields. 

Sulfones are important intermediates in organic synthesis1 above all in carbon-carbon formation reactions 

through the corresponding a-carbanion@. However, molecules bearing the sulfone functionality are rarely 

target structures in synthetic chemistry and, in general, the sulfone group should be removed at the end of the 

process. Two reactions are mostly employed for this purpose: (a) fl-elimination of sulfinate. which leads to 

olefinsab and (b) reductive desulfonylation, which achieves a sulfonelhydrogen exchange% Among the 

reductive desulfonylation procedures (which have found the major aplication in the case of unsymmetric a&y1 

aryl sulfones). the use of group I-III metals or amalgams in the presence of a proton source has been widely 

use@. Thus, mixtures such as sodium/liquid ammonia+ lithium/ethylamineS, sodium amalgam/ethanol6 or ultra- 

sonically dispersed potassiumltoluene7 have proven to be effective for the replacement of the sulfone moiety by 

hydrogen. However, to the best of our knowledge, the carbanionic intermediates in all these reductions have 

been never used for a coupling reaction with an electrophile different than the proton. Only very recently8 the 

sulfone group/lithium exchange in gem-bissulfones with lithium naphthalenide was described: in this case the 

carbanionic centre formed is located at the a-position with respect to the remaining sulfone functionalitys. We 

report here the naphthaIene-catalysed lithiationru of alkyl phenyI sulfones and the in situ reaction of the 

organolithium formed with carbonyl compounds or trimethylchlorosilane in a Barbier-type processtl. 
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The reaction of different alkyl phenyl sulfonesl2 1 with an excess of lithium powder (1: 14 molar ratio) 

and a catalytic amount of naphthalene (l:O. 16 molar ratio; 8 mol %) in the presence of a carbonyl compound 

(isobutyraldehyde, benzaldehyde. 2-pen&none or cyclohexanone) or trimethylchlorosilane (1: 1.2 molar ratio) 

(Barbier-type conditions) in tetrahydmfuran at temperatures ranging between -78 and XPC gave. after 

hydrolysis with water, the expected coupling products 3aa-dd in moderate yields (Scheme 1 and Table 1). 

Although the reaction can be applied to primary, secondary, allylic or benzylic intermediates, the secondary 

sulfone lc gave the best result working at -30 to 2CPC (Table 1. entry 3 and footnote f). On the other hand, for 

sulfones la and lb the best yields were obtained performing the reaction in the presence of boron trifluoride 

etherate (1:2.2 molar ratio) (Table 1, entries 1 and 2)13. In addition, in all the reactions a small amount (<lO%) 

of pinacol-type compounds was obtained as by-prcducts. 

PhSQR 1 (RLi) 

la: R=Et 2 

1 b : R=CH2=CHCH2 

lc : R=Pr’ 

Id : R=PhCH2 

. . . 
I,11 

- RE 

wdd 

Scheme 1. &agents and conditions: i. Li powder, CluHs cat. (8 mol %), 

E+=F’rCHO. PhCHO, Et2CO. (C-0, Me$iCI, THF, -78 to XPC; ii, H&k 

The reaction shown in Scheme 1 is not applicable to vinylic sulfone. Thus, when sulfones lep were 

treated under the same reaction conditions as for compound la, using benzaldehyde as the electrophile. 

diphenykarbinol(4) was the only coupling product isolated (25 and 4996 15 yield, respectively). This result 

indicates clearly that in the case of vinylic sulfones the sulfonaphenyl bond reductive cleavage is preferred 

instead of the corresponding sulfone-vinyl one. 

PhSO,/\\ 

cm 
A Ph Ph 

It is noteworthy that the organolithium intermediate 2 (Scheme 1) survives under the reaction conditions 

and prefers to react with the electrophile present in the reaction media instead of abstracting a proton from the a- 

position of the starting sulfone 1. This is a consequence of working under Barbier-type reaction conditions at 



low te&pemture: when the don WBB perfumed in two steps. first lid&ion and then (after desapearing of the 

sulfone) the reaction with the electqhile. no reaction pmducts of the type 3 wm isdated, although the starting 

sulfone was completely consumed. 

In conclusion, we have described here a new don, which permits the transfonnalion of alkyl phenyl 

sulfones into alkyllithium xeagents and the irr si& &on of these ca&anitic in&dmedMz with electrophilic 

reagents. Work is in progress in order to stablish the scope and limitations of this procedure. 

Table 1. Preparation of Compounds 3 

Entry 

Product * 
Starting Electrophile 

sulfone I E+ no. R E Yield (%)b Rp 

I* la 

2* lb 

3f lc 

4 Id 

5 ld 

6 Id 

7 Id 

PhCHO 

PhCHO 

PhCHO 

FWCHO 

Et2co 

(C&z0 

Me@Cl 

3aa Et PhCHOH 61 0.35 

3ba CHz=CHCH2 PhCHOH 47 0.w 

3ea PI+ PhCHOH 30 0.76 

3da PhCH2 PrCHOH 46 0.54 

3db PhCH2 Et&OH 54 0.44 

3dc PhCH2 (C-OH S7 0.30 

3dd PhCH2 Me&i 44 0.43e 

8 All products 3 were >95% pure (GU: and 300 h4Hz tH NMR) and were fully chamcterised by 
their spectsoscopic data (IR, IH and 13c NMR, and mass spectra). b Isolated yield after column 
chromatography (silica gel. hexane/ethyl acetate) based on the starting sulfone 1. c Silica gel, 
hexaneIethy1 acetate: 6/l. * The reaction was carried out in the presence of Bs.EtzO (see text). e 
silica gel, hexaneIethy1 acetate: 4/l. f The reaction was performed at -30 to 20°C. B Silica gel, 
hexane. 

In a typicaL reuctiun to a green suspensi6n of lithium powder (100 mg, 14 mmd) and naphthalene (20 mg, 
0.16 mmol) in THF (5 ml) was added a solution of the corresponding sulfone 1 (1 mmol) and the electmphile 
(1.2 mmol) [and BF3Et# (2.2 mmol) for starting sulfones la,b] in THF (4 ml) at -78oC (-30°C for compound 
le) under argon for 15 min. Stirring was continued for 5 additional h allowing the temperature to rise till 20°C. 
The resulting mixhue was hydrolw with water (5 ml). extracted with diethyl ether (2x20 ml) and the organic 
layer dried over anhydrous Na2S04. Solvents were evaporated (15 Torr) and the resulting residue was 
chromatogmphied (silica gel. he-ethyl acetate) to afford pure pmducts 3. In the case of using B&Et20 as 
co-reagent the final hydrolysis was canied out with 2 N HCl and exm with diethyi ether. The organic layer 
was successively washed with 2 N NaOH (2x 10 ml) and water (2x10 ml) and dried and purified as above. 
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