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Summary: Bis(tert-butylsulfonyl)acetylene. prepared in quantilative yield by m-CPBA oxidation of bis(t8rt 

butyithio)a&yl8ne, r8acts with a vaffety of 1,3_afenes under very miki conditions to afford the cormsponding Diels-Ahfer 

adducis in high yield. 

The us8 of the sulfonyl group in the activation of alkenes and alkynes towards 4+2 cycloadditions is a well 

established methodobgyl. At variance wlth other commonly used activating groups, the sulfonyl moiety can he easily 

removed from the resulting Diels-Alder adducts by a variety of methods including reduction2, oxidations and alkylation4. 

As a consequence of the forementioned facts, different alkenyF and alkynyl2cl6 sulfones have been proposed 

as synthetic equivalents of alkenes and alkynes which are not prone to undergo Diels-Alder readions. 

However, no acetylenic bis-sulfone has been up to now ernpbyed as a dienophile, despite of the enormous 

potential of the resulting adducts. Thus, it appears that proper combinations of alkylation and/or reduction performed on 

these adducts should albw the estabGshment of synthetic equivalences between acetylenic bis-sulfones and acetylene, 

i-alkynes and internal alkynes, as depicted in the following scheme. 

Bis(t8Mutylsulfonyl)ac8tylene (l), the only acetylenic bis-sulfone descrfbed so fa8, was available in low yield by 

oxidation with perbenzoic acid of bis(t8&butylthii)acetylene (2c), a compound whose preparation from trfchbroethylene 

was reported to take place also in bw yield. 

As a prellnifnaty step, we have devebped a new synthesis of acetylene dithioethers characterized by broad 

applicability and high yleklg. We have subsequently studied the oxldation with m-chbroperoxybenzoic acid of bls(p- 
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tolylthio)acetylene (2a). bis(isopropytthio)acetylene (2b) and bis(fer7-butylthio)acetylene (2~) in chloroform solution. 

Whereas in the first two cases complex reaction mixtures are obtained, and si@fii addtin of m-chbmbenzoic acid to 
the carbon-carbon triple bond takes place, bis(teH-butylsulfonyl)acetylene 1 can be easily obtained in essentially 
quantitative yieldlo. 

m-CPBA 
Bu’S-C=C-SBu’ ) B&O*-CSC-S02Bu’ 98% 

2c CHCI, 
1 

The Diels-Alder reaction oil with a variety 011,3dienes has been studied. The results obtained with a family of 
cyclic dienes am summarized in Table I1 l. 

Table I: DieIs-Alder Reactlons of Bls(tert-butylsulfonyI)acetylene 

Diene Adduct Conditions Yield [%] 

0 
/ 0 \ 

Anthracene 

c 0 

C6HS 

F02But 

3a CH2Ci2 , r.t., 24h 92 

3b C6H6, reflux ,3h 65 
Toluene, r.t., 2h 34 

3c Toluene, reflux, 20h 68 

3d Toluene, r.t., 2h 89 

38 Toluene, r.t., 3h 71 

53 CH2C12, 5’C, 240h 
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As it can be readify seen, most of the dfenes in Tabfe I react with 1 at mom temperature wfthout the need of 

catalysis, thus indicatfng a very hit dlenophilb reactivfty for thls species. In fact, only ethyl (phenylsulfonyl)propblate6f 

exhibits a slrnilar reackvtty among the known acetyb& &ones. 

lf is worth noting that the higher temperature reactions of 1 wfth cycbhexadlene and anthracene were performed 

under “forhkfden” conditions, i.e., at temperatures where 1 is no bnger stable 12. Reaction times in these experiments 

were not optimized. 

The reaction of 1 with dfphenylbobenzofuran turns out to be readily reversible. Thus, when the adduct 31 is 

heated under reflux in toluene solution for a few minutes, a complete decomposition into 1 and diphenylisobenzofuran 

takes place. 

The cycbaddiiion of 1 with other 1,3dienes was also attempted. Wfih isoprene and 2,3-dimethyl-1,3-butediene, 

a fast reaction took place at room temperature, hut a complex reactiin mixture was formed. The process can be 

complicated in these cases by the isornerfzatbn and aromattzatbn of the adducts. On the other hand, ene reactions could 

also compete here with the normal cycbadditions13. 

Quite unexpectedly6a*6j 1 did not react with teuacycbne. Much probably, the origin of this behaviour lies in the 

important sterlc demand of the f&hutylsuffonyl and phenyl substftuents. that could either hinder the approach of the 

reactants required for the reaction to proceed, or destabilize the adduct relative to the reactants. 

Finally, the cycbadditfbn of 1 with poor dfenes. such as N-methylpyrrole and 3-methylthiophene was attempted. 

The reaction took place rather easily, hut the products correspond to the Michael type addiiion of the heterocycle on the 

triple bond of 1, as shown in Table II. 

Table II : Michael-type Additions on Bis(tert-butylsulfonyl)acetylene 

Addend Adduct Conditions Yield [“/I 

0 I \ 
r 
Wi 

s02Bu’ 
5b 

CH3 

C&H, , r.t. , 5h 56 

Toluene, 90°C, 20h 38 

5bi5c 182118 

The results recorded with N-methylpyrrole, which are not completely unexpected14, contrast however with those 

reported for the reaction of N-methoxycarhonylpyrrole with ethynyl p-tolyl sulfonel6. On the other hand, we found no 

precedent of the Michael type addition of thffphenes to acetylenfc dienophiles. 

The Diels-Alder adducts 3 can be submitted to the known chemistry of vinyl sulfones, thus allowing the 

establishment of synthetic equivalences between 1 and different kinds of alkyr@S In this context, it is worth noting that 3a 

reacts with methyl lfthium at bw temperature to afford in a clean way the monosuhshMbn product 6. 
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3a 8 

!3ince both the reductive desutfonyiation 6h and the crosscoupling with Grignard reagents4 of cbsely related 

vinyl sulfones have been reported, the synthetic potential of the adducts 3 appears to be very broad. Work abng these 

lines is in progress in our laboratolles and wilt be reported on due course. 

Acknowledgement: This work was suported by CICYT, Ministerb de E-n y Ciencia, PB86-510. 
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