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 The treatment of allylic p-tolyl sulfones with a catalytic 

amount of [Pd(PPh3)4] gave the 1,3-rearrangement products in

high yields. A convenient method for the preparation of  α,β-

unsaturated ketones using [Pd(PPh3)4] as a catalyst from the 

1,3-rearrangement products, 2-tosylhomoallyl alcohols, is also 

described.

 In the previous paper, 1) it was reported that the reaction of allylic 

acetates with sodium p-toluenesulfinate in the presence of [Pd(PPh3)4] as the 

catalyst in THF-MeOH gave the regio- and stereocontrolled allylic p-tolyl sulfones

in good yields. This convenient method for the preparation of allylic sulfones 

was successfully employed for the synthesis of a naturally occurring (+)-(E)-8-

dodecen-11-olide, recifeiolide.2) 

 The recent publication by Lin and Whitham3) describing 1,3-rearrangement of 

allylic sulfones under thermal conditions; e.g., under reflux in CCl4 containing 

(PhCO2)2 (5 mol%), prompted us to report our observations regarding to Pd(O)-

catalyzed 1,3-rearrangement of allylic sulfones. A part of results has been 

described briefly in the previous paper. 1) Thus, linalyl p-tolyl sulfone (1), when 

treated with a catalytic amount of [Pd(PPh3)4] in THE and methanol (2/1, v/v), was

converted into the mixture of geranyl (E-isomer of 2) and neryl (Z-isomer of 2) p-

tolyl sulfones as shown below. This finding encouraged us to explore whether such 

1,3-rearrangement of allylic sulfones takes place in general.
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 When the allylic p-tolyl sulfone derivatives (3a-h) prepared by the 

alkylation of allyl or methallyl p-tolyl sulfones were treated with 5 mold of 

[Pd(PPh3)4] in THE/methanol (3/1), the 1,3-rearrangement of the p-toluenesulfonyl 

(tosyl) group was found to take place easily in all the cases giving E-isomers 

predominantly as listed in Table 1. Such 1,3-rearrangement of secondary or 

tertiary sulfones to primary sulfones was also observed in the case of 2-tosyl-

homoallyl alcohols (6a-c) which were prepared by the reaction of lithium salt of 5

and aldehydes. The results are shown in Table 2. It is noteworthy that the 

reaction afforded exclusively E-isomers of 7. 

 The rearrangement products (7a-c) were applied to the synthesis of 

unsaturated ketones. The alkylation of 7 on the carbon atom attached to tosyl 

Table 1. Palladium-Catalyzed 1,3-Rearrangement of Allylic p-Tolyl Sulfones 3

a) Determined by 400 MHz 1H-NMR spectra. 5)
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 Table 2. Palladium-Catalyzed 1,3-Rearrangement of 2-Tosylhomoallyl Alcohols 6

a) Yield of the mixture of diastereoisomers. In the case of 6a,
they were separable (mp 67-68℃ and 88-89℃)  and their ratio

was ca. 1/1. 
b) Determined by 400 MHz 1H-NMR spectra.5)

group was achieved via dianion produced by treatment with 2 equiv. of butyl 

lithium. The alkylated products (8a-c) were then treated with 5 mold of

[Pd(PPh3)4] in the presence of triethylamine to give the corresponding  α,β-

unsaturated ketones (9a-c) in fairly good yields (Table 3).

Table 3. The Synthesis of  α,β-Unsaturated Ketones 9

a) The ratio of 9/10 was determined by 400 MHz 1H-NMR spectra. 
b) Yield of the mixture of diastereoisomers. For instance, their 

ratio of 8a was 54/46.
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The fOrmation of β,γ-unsaturated  ketones (10b,c) (entries 2 and 3) was seemed

to support the following mechanism. 6)

9 and 10

 The allylic sulfone (8) reacts with palladium (0) catalyst affording ir-allyl 

complex (11), which has been proposed in the 1,3-rearrangement of the allylic 

sulfones,1) followed by elimination of triethylammonium p-toluenesulfinate and Pd 

(0) to give dienol intermediate (12) which tautomerizes to 9 and 10. 

The experimental procedure for conversion of 8 to a,S-unsaturated ketone (9) 

is as follows: To a mixture of 8b (30 mg, 0.051 mmol) and triethylamine (18 mg, 

3.49 equiv.) in dry methanol (1.5 ml) was added a solution of [Pd(PPh3)4] (3 mg, 5

mold) in dry 1,2-dichloroethane (4.5 ml) under nitrogen. After refluxing for 7.5 

h, the solvent was evaporated. The residue was dissolved in methanol containing 

p-toluenesulfonic acid (10 mg, 1.0 equiv.) and chloroform and the solution was 

allowed to stand overnight at room temperature. After replacement of the solvent 

by ethyl acetate, the solution was subsequently washed with 10% NaHCO3 solution 

containing a small amount of KCN and with a NaCl saturated solution, and dried 

over MgSO4. Evaporation of the solvent followed by preparative TLC (SiO2, 

hexane/AcOEt=30/1, developed twice) afforded a mixture of 9b and 10b as an oil (16

mg, 72% yield) in the ratio 9/1.
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