
HETEROCYCLES, Vol. 31, No. 8, 1990 

12-INDUCED ENOLETHERIFICATION OF WALLYL SURSTITUTED B-KETO SULFONES; 

A ROUTE TO 3-PHENYLSULFUNYL-2,5-DISURSTITUTED FURANS 

Jae Wook Lee and Dong Young Oh* 

'3epartment of Chemistry 

Korea Advanced Institute of Science and Technology 

Seoul 130-650. Korea 

Abstract - Iodine-induced enoletherification of a-ally1 substituted B- 

keto sulfones leads to 4.5-dihydro-5-iodomethylfurans which are readily 

converted to 3-phenylsulfonyl-2.5-d.isuhstituted iurans. 

mphilic additions to functionalized alkenes leading to heterocyclic skeletons 

via a cyclization of the remote functional group of alkene are widely used in orga- 

nic synthesis.' Many electrophiles have been studied, but iodocyclization is par- 

ticularly well developed hecause of the mild conditions of cyclization and the ease 

of subsequent elaboration.2 numerous examples of iodolactoni~ation,~ iodoetherifi- 

cation,' and iodolactamiration5 have been reported, and considerable progress has 

been ,nade for cyclization. On the other hand, few investigations have been made for 

halo-cyclization which was introduced simultaneously functional group.= In this 

paper we report the iodine-induced enoletherification of a-ally1 substituted B-keto 

sulfones and subsequent transformation of the iodiile products. 

In the course of investigation on the reactivity of B-!<eta sulfone, we have found 

that a mixture of iodine, anhydrous sodium bicarbonate and a-ally1 substituted 6-  

keto sulfones (1) in dry acetonitrile provided 4,5-dihydr0-5-iodomethylfurans(2). 

The required o-ally1 substituted B-keto sulfones were easily prepared from B-keto 



sulfones and allyl hromi4e in the presence of potassium carbonate in DXF or 

acetonitrile. In order to find out optimum conditions, we have examined several 

reaction conditions by using 4-lpbenylsulfonyl)-6-hepten-3-onel~,R = Bt) as a model 

compound. The reaction ?roceeded smoothly under 2 . 2  equiv. of iodine an6 1.2 

equiv. of sodium bicarbonate in acetonitrile(0.03 4) at ambient temperature. 7 

AS shown in Table 1, the present method was successfully applied to various o- 

allyl substituted 8-keto sulfones. For example, l-phenyl-2-(phenylsulfonyl)-4- 

pentfnone(l,T(=Ph) and 3-(phanylsulfonyl)-5-hexen-2-one(~,~=*le) were cyclized to the 

corresponding r!ihyrlrofuran~(~)~ in 62"alld 85% yield, respectively. liowever, this 

metho4 reaches a limit with 2,2-dimethyl-4-(phenylsulfonyl)-6-hepten-3-one(~,~=~u~) 

and iodo-hydroxylated p r o d u ~ t ( ~ ) ~  was obtained instead of dihydroiuran under the 

present conditions. On the other hand, it was found that the halocyclization of ? I ,  

~-~1imethyl-2-(phenylsu1fonyl)-4-pentenamie,?=NMe2 under the present conditions 

gave 4-iodomethyl-2-(phenylsulfonyll-y-buty-) after aqueous work-up. 

-he stereochemistry of 3 and 4 was not estaSlished. 

'OzPh 1.2 eq. N ~ H C O ~ ,  2.2 eq. 
S02Ph 

MeCM, room temperature, 20 h HO 

4 - 
It was expected that rlehydroiodinatior, and subsequent isomerization of 4,5-rlihydro- 

5-iodomethylfurans would lead to furan derivatives. Therefore we have investi- 

gated reaction conditions by using ?-.~'_byl-5-(io~lornethyl)-3-(phenylsulfonyl)-4,5- 

Aihydrofuranl&9=?t) as a model cornpound to convert 4,5-dihy?r0-5-iorlomethylfurans 

into furnn derivatives. It was found that the dehydroiodination of 1_ (?=St) by 1.2 

equiv. of n 3 J  in henzcnc at room teinperature gave C,i-dihydr0-5-inethylenefi~ran(~) 

in quantitative yield. Vith this result in ilan?., rue ,lext turned our attention to 

examining the isomerization of eli~ninaterl ?roduct in sit". when 5 equiv. of ~ ' i u  are 

used at roo," temperature, aftzr 2 4  h dehydroio~?inntron reaction led directly to 

furails which is attributed to hasic isomerization of 4.5-rlihydro-5-,nethylenefur~n 
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Table 1. Synthesis of Furan Derivatives (9) from a-Ally1 Substituted 

6-Keto Sulfones(l) via Iodine-Induced Enoletherification. 

~ntry R yleld(sla of 2 ~lelfl(s)~ of 6 m.p.("c) of 6 

a Me 55 9 5 65 - 6 6  

b nt 9 1 9 3 oil 

c n-Pr 7R 9 2 58 - 59 

d i-Pr 7oh 7 5 ail 

e Ph 6 2 9 4 106 - 107 

a~solated yield of pure product. b~nvolving small amount of impurity. 

in situ by excess D9U. Th35 w e  have obtained furan derivatives(&) from 4,5-dihydro- 

5-iodomethylfurans(&) under refluxing 'xnzene overnight in the presence of 3 equiv. 

of O W .  The results of elinination and subsequent iso.aerization of 4,5-dihy"r-5- 

iodomethylfura!? in one-flaslr are s'7o:in in Table 1 .  ?his .oethod was successfully 

aaa?.ied k all A,5-flihy~~ro-5-io<os~thy1furan. 
n 

5 eq. DBU, room temperature, benzene, 24 h 

1.2 eq. DRU, benzene 
I 

5 - 

3 eq. DBU, reflux, overnight, benzene 

In conclusion, the proposed sequence, involving both readily available reagents am1 

simple and mild conditions, may be considered as an effective and versatile 

approach to dihydrofuran and furan derivatives. 

General procedure: A nixture of I2 (2.2 mmol), anhydrous Nai!c03 ( 1.2 io:sol) and a- 

ally1 substituted E-keto sulfone(1 mmol) in riry acetonitrile(30 d )  wns stirred at 



room temperature for 24 h. Then ether(70 mll was added and the organic phase was 

washed with 0.1 N sodium thiosulfate(2 x 5 ml), brine(2 x 5 ml) and dried over 

anhydrous magnesium sulfate. Removal of the solvent under a reduced pressure 

afforded 4,5-dihydro-5-iodomethylfuran. Then DRU(3 equiv.) was added to a solution 

of 4,5-dihydro-5-iodomethylfuran in bencene(7 mll and the mixture was refluxed 

overnight. After the usual work-up was performed, isolation of furan derivatives 

was readily accomplished by flash column chromatography on silica gel. 
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