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SYNTHESIS AND REACTIONS OF 3,4-DI-t-BUTYLTHIOPHENE 
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Abstract: 3,4-Di-g-butylthiophene (1) was surprisingly easily synthesized 

from readily accessible bis(Z-t-butyl-2-oxoethyl) sulfide (2). 

Reactions of 1 with a variety of electrophiles were examined. 

Sterically overcrowded 3,4-di-t-butylthiophene (1) was first synthesized 

in 19801 after numerous unsuccessful attempts. 2 .. X-Ray crystal-structure 

determination shows that the internal strain in this molecule is appreciable.3 

Although this provokes an interest in the reactivities of this compound, such 

study has not appeared. Herein we report a surprisingly facile synthesis of 

1 and its reactions with a variety of electrophiles. 
-. 

We have recently developed a new thiophene synthesis, which involves 

intramolecular reductive coupling of a,9' -diketo sulfides and the acid-cata- 

lyzed dehydration of the resulting 3,4-dihydroxythiolanes. 
4 

Application of 

this thiophene synthesis to readily obtainable bis(Z-t-butyl-2-oxoethyl) 

sulfide (2)' allows a simple synthesis of 1. Thus, treatment of 2 with a low- 

valent tiianium reagent, prepared from titanium(IV) chloride and zinc powder,6 

in tetrahydrogfuran (THF) affords +-3,4-di-t-butyl-3,4_dihydroxythiolane (3)7 

in 53% yield. The cis-configuration of this diol was established by X-ray- 
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crystal-structure analysis. 
9 

The occurrence of cis-oriented cyclization, even 

in a system leading to an overcrowded molecule such as 3, is particularly 

noteworthy. lo Desulfurization of 3 with Raney nickel afforded meso-2,3-di-t_- 

butyl-2,3_dihydroxybutane (4)11 in-go% yield. Finally acid-catalyzed dehydra- 

tion of 3 leading to 1 occurs quite smoothly; heating of 3 with a catalytic 
. 

amount of p-toluenesulfonic acid in refluxing benzene for 1 h affords 1 l2 in 

89% yield. 

The method developed here allows the preparation of 1 in a large quantity 

and thus enables to examine the reactivities of 1 toward a variety of reagents, 

The thiophene 1, on treatment with aluminum chloride at room temperature 
_ 

in carbon disulfide, quantitatively rearranges to 2,4-di-t-butylthiophene - 

(5) .I3 Such rearrangement was also observed with nitration of 1 as described 

later. Chlorination of 1 with 1 equiv of N-chlorosuccinimide (NCS) in a mix- 

ture of acetic acid and methylene chloride (1:l) at room temperature affords 

the monochloro derivative 6a l4 (59%) and the dichloro derivative 7a14 (20%) 

with recovery of 1 in 20% yield, 
V-. 

while the use of 2.2 equiv of NCS under 

refluxing conditions gives 7a exclusively in 91% yield. Bromination with 1 
__ 
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equiv of N-bromosuccinimide (NBS) under similar conditions affords the mono- 

bromo derivative 6b14 (68%), dibromo derivative 7b14 (8%), and 1 (ZO%).l’ 

Nitration of 1 affords mononitro derivatives 8 14-t74%) and 914 (15%). The 

latter compound was independently obtained by-nitration of 5. The Vilsmeier 

reagent prepared from N,N-dimethylformamide and phosphorus oxychloride failed 

to react with 1 because of steric hindrance. The reactivities of 1 observed 
- - 

above are rather normal and similar to those of simple alkyl thiophenes, 16 

except that facile rearrangement to 5 and failure of Vilsmeier formylation 

give a positive proof of the influence of t-butyl group. 

Oxidation of 1 with excess m-chloroperoxybenzoic acid (m-CPBA) at room 

temperature cleanly afforded the sulfone 11 l7 in 93% yield. Oxidation of 
-- 

thiophenes to the corresponding sulfones is usually accompanied by side 

reactions including dimerization of unstable sulfoxide intermediates, and 

thus yields of sulfones are generally moderate to 10w.l~ The excellent yield 

attained in the present case indicates that side reactions are effectively 

suppressed by bulky t-butyl groups. Even the use of 1 equiv of m-CPBA could 

not stop the oxidation at the stage of the sulfoxide 10, 11 being the sole 

product.18S1g 
-- -- 
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