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Absat: Treatment of soltone 1 and the satarated derivative 3 with strung bases or reaction of 1 with Red-Al caused a 
cleavage of the oxygen bridge. ‘Ihe resultant vinylii or allyk sakoaes 4 and 5 were effkieatly desulfarkd by 
metal/ammonia redaction. While a mixtme of cyclohexenes 6 and 7 was produced from allylic sultones 5, the vinylic 
sultones 4 reacted with complete regioselectivity to yield only 7. 

The intramolecular Diels-Alder reaction of vinylsulfonateslJ derived from hydroxyalkyl substituted 
furans provides an efficient and highly stereoselective access to 6sultones like 1. 1 In this letter, we report on 
reductive desulfurizations of allylic and vinylic sultonek readily available from 1 leading to substituted 
cyclohexenes with two stereogenic centers in a 1,6-relationship.5 
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Scheme 1. Conversion of cycloadduct 1 to vinylic sultones via elimination. a: LDA, ‘IT-IF, -78 ‘C, b: 
1 atm HZ, 10 % W/C. MeOH, 20 ‘C; c: n-BuLi, THF, -78 “C. 
(LDA = lithium diisoprcpylamide) 
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Depnmmtion of 1 with lithium diisopropylamide or treatment of the saturated derivative 3 with n- 
butyllithium effected a fast elimination to hydroxy sultones 2 and 4a, respectively, in good to excellent yield 
(Scheme 1).6 In contrast to the behaviour of the cyclopentadiene-derived analogue of 1,2 the intermediate a- 
lithiated s&ones could not be trapped with electrophiles even at -100 ‘C. 

Red-Al 
benzene, 25 ‘C 
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Scheme 2. Conversion of cycloadduct 1 to allylic sultone 5a via one-pot elimination/reduction. 
(Red-Al = sodium bis(2-methoxyethoxy)ahminum dihydride; R = 2-methoxyethyl) 

Unexpectedly, hydroxy sultone 5~ was formed as a single diastereoisomer upon reaction of 1 with one 
equivalent of Red-Al (Scheme 2).’ Since Sa was also obtained from dienol2 with one equivalent of Red-Al 
under identical conditions, sultone 1 is probably deprotonated by Red-Al to produce an aluminate i of 2 which 
in turn is converted to Sa via intramolecular 1,6-addition of the second hydride and subsequent regio- and 
stereoselective protonation of the resultant ally1 anion ii during aqueous work-up.89 

Using sodium in liquid ammonia, an efficient reductive cleavage of the allylic C-S bond within s&ones 
Sa,b took place (Scheme 3).10*11 Due to non-regioselective protonation of the nearly symmetrical intermediate 
ally1 anions, two isomeric products 6 and 7 were formed in approximately equimolar amounts.12 While a 
regiodiscriminating intramolecular pmtonation 13 through solely the side chain hydroxyl group might have been 
a feasible pathway for the terr-butyldimethylsilyl ether 5b, the observed ratio of 6b : 7b renders such a route 
rather unlikely. 

A smooth desulfurixation without interfering shift of the double bond was achieved for vinylic sultones 
4a,b via reduction with lithium in liquid ammonia. Whereas this transformation worked well for 4a in the 
absence of an external proton donor, a prior silylation of 4a to 4b which allows for a chemical differentiation of 
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the two secondary alcohol functions within the product demanded the presence of fert-butanol during mduction 
to obtain a good yield of 7b14 in a reproducibk manner. 
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Scheme 3. Reductive desulfurization of sultones 5 and 4. a: Na, NH3, THF, -60 ‘C to -40 ‘C; b: 
TBDMSCl, imidazole. DMAP. DMF, 20 ‘C; c (for 4a): Li. NH?, THF, -60 ‘C to -40 ‘C; d (for 4b): 
Li, NH3, THF. t-BuOH, -60 ‘C! to -40 ‘C. 
(TBDMS = ren-butyldimethylsilyk DW = 4-~&@imethytamiuo)pyridine) 
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