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Abstract : A novel aromatisarion sequence ini/ia/ed by the t-butylbromide - dimerhyl sulfoxide reagenf is 
presented. The unprecedenred conversion of rhc dithianes I and 3 10 the aryl sulfides 6 and 7 has lead to the 
synthesis of the narurally occwin~ 9-dec~xycrrylrrr~phlhalelle ligrmns raiwanin C and I ,2,3.4-dehydrodeoxy- 
podophylloroxin and Rives a useful insighr ituo rhe mechanism by which rhis unusual reaRen/ acis. 

It is more than a decade since Matchelli CI al. reported the surprising observation that sulfoxides could be 

deoxygenated simply through the action of f-butylbromide.’ Their postulation that bromodimethyl- 

sulfonium bromide might be an intermediate in this reaction sequence soon lead to the development of a 

convenient new method for the in situ preparation of this useful material, namely the t-butylbromide - 

dimethyl sulfoxide reagent.* Yet surprisingly, in view of the seemingly mild, neutral and inexpensive natum 

of this reaction sequence, we have been unable to find any further reference to the use of this protocol in 

synthesis.3 In this communication we wish to highlight a new application for this methodology and cast 

further light on the mechanism by which this reagent acts. 
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We first became interested in this reagent as part of our studies towards the fodophylhn lignans. Our 

recently disclosed entry to this family of natuml products had used, as a central feature, a Michael initiated 

ring closue (MIRC type II) to affect the construction of the highIy functionalised central ring system: The 

MIRC adduct 1 was then elaborated to taiwanin E through sequential hydrolysis of the 13dithiane and 

dehydration with tosic acid. To demonstrate the generality of this new protocol for the synthesis of the 

3323 



3324 

arylnaphtbalene lignans. we sought a convenient method for the conversion of the MIRC adduct into the 9- 

deoxy derivatives, also commonly found in nature, e.g. taiwanin C (Scheme 2). In principle this could be 

achieved by the aromatisation of the central ring, through sequential elimination of the benzylic alcohol and 

one of the benzylic sulfides, and subsequent reduction of the resultant aryl sulfide. 
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Scheme 2 

To that end, our initial attempts to affect the direct aromatisation of the MIRC adduct 1, using simple acid 

catalysis, provided only the product of dehydration 2, albeit in near quantitative yield. However, activation 

of the ditbiane by treatment of the adduct 1 with the t-butylbromide - dimethyl sulfoxide reagent smoothly 

affected the requisite sequential elimination, generating the aryl sulfide 6a (8 1%) as a white crystaline solid.s 

Reduction of 6a with Raney nickel then gave taiwanin C (83%), which was identical in all respects to the 

natural material6 In a similar fashion, warming a DMSO solution of the MIRC adduct 3 in the presence of 

r-BuBr gave a mixture of the aryl sulfides 6b (69%) and 7b (lS%), which on exposure to Raney nickel 

furnished 1,2,3,4dehydrodeoxypodophyllotoxin 4 (87%).7 

The unprecedented conversion of the MIRC adducts to the aryl sulfides 6 and 7 presumably proceeds viu 

the initial, in situ generation of 2-methylpropene and bromodimethylsulfonium bromide* (Scheme 1). 

Bromination of the dithiane 5 next initiates aromatisation by the sequential elimination of the activated 

sulfide and loss of water. The resultant bromide 14 and 2-methylpropene then combine to give the tertiary 
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carbocation 15. Quenching this cation with DMSO then produces the adduct 12, a precursor of the alcohol 

6. Alternatively, loss of a proton from 12, elimination of DMSO then addition of bromine across the 

resulting olefin 10, with bmmodimthylsulfonyl bromide,” provides the minor constituent 7 (Schem 3). 
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The role played by the t-butylbromide - dimethyl sulfoxide reagent, in initiating the sequential elimination of 

the MIRC adducts, was critical to this synthetic programme and further highlights the power of our Michael 

initiated ring closure protocol for the construction of highly substituted aromatic ring .systems. Momwer, 

the novel cascade sequence that it mediates, viewed in conjunction with the findings of others?S prov~ides a 

cleater insight into this curious reagent. 
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