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2,3-DIMETHYLENE-2,3_DIHYDROTHIOPHENE: THE THIOPHENE ANALOGUE OF 
ORTHO-XYLYLENE 
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Abstract: The hitherto unknown 2,3-dimethylene-2,3_dihydrothiophene (the 
thiophene analogue of ortho-xylylene) and a substituted derivative have been 
prepared in solution and trapped as Diels-Alder adducts in good to excellent 
yields. 

ortho-Xylylene l_ has found wide application in organic chemistry, 

notably in the synthesis of natural products including steroids,1alkaloids,2 

and anthracyclinones. 3We have now developed routes to the hitherto unrep- 

orteds thiophene analogue of o-xylylene 2_ (and to a substituted congener) 

based upon a directed metallation strategy for the construction of appro- 

priate precursor molecules. 

1 2 
N e 

Our first approach utilizes the mono-anion of thiophene-2-carboxylic 

acid to direct lithiation into the k (3) position. 4 This permits the synthe- 

sis of 2,3-di(bromomethyl)thiophene 3 from thiophene-2-carboxylic acid in 
r(* 

three, simple, steps (Scheme I). Treatment of the bis-bromide 3 with sodium 6 

iodide in dimethylformamide at 80°C in the presence of a dienophilaleads 

the generation of 2,3-dimethylene-2,3_dihydrothiophene 2 which is trapped 

its Diels-Alder adduct in good yield (Table I). Xylylene adducts 4_ and 5 

to 

as 

§Dr. Jan Skramstad, Department of Chemistry, University of Oslo, has advised 
us that he will shortly be reporting the synthesis and trapping of a phenyl- 
substituted derivative of this system. 
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In a second approach to the thiophene o-xylylene system, 

oxazoline-directed metallation of 4,4-dimethyl-2-(2-thienyl)oxazoline 66 

provides access to the key, p-substituted, intermediates (Scheme II). 
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1 8 
Scheme II 

Lithiation of the 3,5-dimethyl-2-thienyloxazoline Looccurs exclusively at the 

3-methyl group. Reaction of the lithio-intermediate with chlorotrimethyl- 

silane and methylation of the oxazoline nitrogen yields the required 

o-xylylene precursor 8 ~. Treatment of this with caesium fluoride and 

acetonitrile in the presence of a dienophile 
I 

leads to the generation of a 

derivative of 2,3-dimethylene-2,3dihydrothiophene bearing electron-donating 

substituents 9 which is trapped as its Diels-Alder adduct in high yield 

(Table II). hdduct g is obtained as a 1:l mixture of diastereomers but is a 

single regioisomer. 

We are currently applying these approaches to the preparation of other 

heterocyclic 

utility. 

analogues of o-xylylene and investigating their synthetical 
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Table II Diels-Alder Trapping Experiments on o-Xylylene Analoque 2 

Dienophile Product Yield (%) 

77 

_,CO,Et 

Et O&‘- 

_,COCH, 
- cH3$&OCH3 B7 

3, , 
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