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Abstract A convenient synthetic approach to 2,4-disubstituted furans 6 from 2-(phenylsulfonyl)ethan- 
1-ol is described. 

Since many furans exist in nature and some of them exhibit interesting biological activities, a 

number of synthetic method have been developed. 2 But 2,4-disubstituted furans are difficult to prepare. 3 

Broadly applicable methods for the preparation of 2,4-disubstituted furans involve the 

substitution of initial furan ring 4 or ring formation from acyclic precursors.5,6 We report herein a facile 

preparation of 2,4-disubstituted furans from 13-hydroxy sulfones 4. 

13-Hydroxy sulfones are useful synthetic intermediates because of the ability of the sulfonyl group 

to generate an adjacent carbanion and to act as a leaving group in elimination reaction. An example of 

the furan synthesis using 13-hydroxy sulfones is in the literature, but therein furans were obtained through 

palladium(II)-catalyzed intramolecular cyclization, followed by acid-catalyzed aromatization of 2 

sulfonyl 3- and 4-alkenyl alcohol derivatives. 6 
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Recently we have developed methods for the halocyclization of the compounds having double 

bond and sulfonyl group7, 8. In the course of investigation on elcctrophilic cyclization to functionalized 

alkenes, we have found that !3-hydroxy sulfones act as the precursor of furan derivatives. 

Table 1. Preparation of 13-Hydroxy Sulfones 4. 

Entry R 1 R 2 Adduct Yield (%)a 

a PhCH 2 H 4a 78 

b PhCH 2 CH 3 4b 65 

c PhCH 2 Ph 4c 67 

d Hexyl H 4d 80 

e Hexyl Ph 4e 62 

aIsolated yield based on 2-(Phenylsulfonyl)ethan-l-ol 

The required ~-hydroxy sulfones 4 easily prepared by two step reactions; alkylation and 

allylation of2-(phenylsulfonyl)ethan-l-ol. ( Scheme 1 ) The dianion 1 of2-(phenylsulfonyl)ethan-l-ol 

generated on treatment with 2.2 equiv, of n-BuLi in THF is highly reactive toward alkyl halides. 9 Thus, 

treatment of dianion 1 with alkyl halides give the corresponding [3-hydroxy sulfones 2. Alternatively, 

treatment of the dianion 3 generated from j3-hydroxy sulfones 2 and 2.2 equiv, of n-BuLl with allylic 

bromides gave the corresponding [3-hydroxy sulfones 4. The results are summarized in the Table 1. 
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Condition : 1) 1.5 equiv. NaHCO3, 3.3 equiv. 12 in THF-H20 ( 2:1 vol ) at r.t. 1 h 

2) 5 equiv, t-BuOK in THF at 0°C 30 rain 
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The reaction of 4 with 1.5 equiv, of NaHCO3 and 3.3 equiv, of I2 in THF - H20 ( 2:1 vol ) at 

room temperature afforded tetrahydrofurans 5, We found that this reaction rate was quite dependent on 
the amount of iodine. This reaction could be accelerated by using excess iodine, it may be shown that 

molecular complex between aromatic ring and iodine was formed by noncovalent interaction.10 So we 

used 3.3 equiv, of I2 in this reaction, and obtained tetrahydrofurans 5 quantitatively. We did not have to 

isolate the cis- and trans- isomers of 5, because the diastereomers afforded same furan 6. After usual 
work-up, crude mixture of 5 was almost pure, so no more purification step was needed. 

Tetrahydrofuran 5 then treated with 5 equiv, of t-BuOK in THF at 0°C, and 2,4-disubstituted furans 6 

were obtained in good yield.l 1 Scheme 2, Table 2 ) 

Table 2. Preparation of 2,4-Disubstituted Furans 6 from 13-Hydroxy Sulfone 4 

entry R 1 R 2 Product Yield (%)a 

a PhCH 2 H 6a 75 

b PhCH2 CH3 6b 80 

c PhCH 2 Ph 6e 77 

d Hexyl H 6d 89 

e Hexyl Ph 6e 81 

alsolated yield based on 4. 

In summary, we have developed a new method for the preparation of 2, 4-disubstituted furans 

from ~-hydroxy sulfones 4. We obtained 2, 4-disubstituted furans in good yields via I2-induced 

cyclization, followed by base-catalyzed aromatization of [3-hydroxy sulfones 4. The synthetic 

application using this methodology is in progress. 
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