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marv: Depending upon the dlene. phenyl<tolylsulfonyl)acetylene (la) affords 
the <4+2), the (2+2)-cycloadducts or products derived by 1.4-addition of the two 
fragments formed from homolytlc cleavage of the carbon-sulfur bond. 

Acetylenlc sulfones (1) represent an interesting class of dienophlles in view of 

the various reaction modes which can be predicted on the basis of their unusua 1 

ways of addition to unsaturated substrates.1-4 For example, <4+2)-cycioadditlon* 

could afford adduct 2, (2+2)-cycloaddltlonz would result in adducts 3. 

fragmentation-addition4 would possibly give the 1,4-addition product 4. 
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Following our 1 nterest in the cycioaddltlon behavior and in the synthet lc 

potentiality of unsaturated sul fonyl derivatives5 we have exam1 ned the 

reactivity of phenyi<tolylsulfonyl)acetylene (la: R=Ph, R’=Tol >6 wl th con.iugated 

and homo-con jugated dl enes and herewith we report that it may cover al I the 

three aforementioned reaction modes depending upon the substrate. 
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React ion of la with the acyci ic diene, 2.3-dimethyl-1.3-butadiene in 

refluxing toluene afforded cycloadduct 5 <mp 128-130 “C from CHKl 2/EtaO) and 

small, varlabie quantities of 6 (mp 149-150 “C from MeOH) in 90 % combined 

yield.’ Biphenyl 6 may be accounted for air oxidation of the primary cycioadduct 

under the reaction conditions. Alternatively it could be obtained quantitatively 

by treatment of 5 with dichlorodicyanoquinone (DDQ) in refiuxing chloroform. 

Cyclic dienes afforded with la different products depending on the ring 

size. Cyclopentadiene reacted in dichloromethane at room temperature and the 

expected Diels-Alder adduct 7 (n=l, mp 96.5-97.5 OC from MeOH) was formed 

quantitatively.’ 1,3-Cyclohexadiene heated neat with la at 120 OC for 4 h also 

gave the (4+2>-adduct 7 (n=2. 35 %. mp 134-136 “C from MeOH> but in 1 ower 

yields. together with the (2+2)-cycioadduct 0 <n=2, 20 %. oil>. The 

fragmentation-addltlon product 9 was formed beside 7 and 8 in the reactlon of la 

with 1.3-cycloheptadiene (7. n=3. 25 %, oil: 8. n=3. 35 %. mp 131-2 OC from 

MeOH: 9, n=3. 15 %. oil) and was the only product observed in the reaction with 

1,3-cyclooctadiene (9, n=4, 65 %. oii>.7 The assignment of the structures was 

based upon IR, ‘H- and ‘VZ-NMR spectra analyses. Unfortuanteiy It could not be 

possible to determine the exact configuration of adducts 9 but it is supposed 

that the addition proceed preferentially wlth m stereochemistry as it has 

been unequ 1 vocal 1 y shown In the additlon of la to olefins.4ve The relative 

position of the phenyl and tosyl group in the (2+2)-cycloadducts 8 relies on an 

X-ray structure determination of the adduct to cyclohexadiene. 

n = 1, 2, 3, 4 
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Although the observed regiochemistry is somewhat unexpected on the assumption of 

a diQOiar character of the initial (2+2)-cycioaddition (which shou 1 d 

preferentially set the negative charge next to the sulfur atom of the dienophile 

and the positive charge on the ailyiic carbon of the diene) there are precedents 

of similar results in related reactions.P 

Norbornadiene afforded with la at 110 OC for 4 h the expected 

homo-<4+2>-cycloadduct 10 <mQ 128-129 “C from CHpC I z/Et r0) and the 

(2+2>-cycloadduct 11 (mp 105-107 9C from MeOH) which were separated by silica 

gel column chromatography in 57 and 11 % yields respectively.’ Quadricyclane 

reacted slowly <a 15 days) with la in dichioromethane at room temperature to 

afford 60 % yield of the tricyclic compound 11 identical to the minor product 

obtained in the reaction with norbornadiene, confirming the structure 

assignment. 

The adducts of la to dienes are of good synthetic potentiality as they can 

be subjected to the various and rich chemistry of unsaturated sulfones.‘” For 

example, sodium amalgam reduction in buffered methanol of adduct 7 (n=l> gave 

hydrocarbon 12 in 95 % yield.” In this context la can be considered as a 

synthetic equivalent of Qhenyl acetylene in a cycloaddition reaction which is 

not possible with the direct use of the unactivated alkyne.‘” 

& / Ph Na/Hs, MeOH Ftl 

S&To1 
r.t.,2h 

(9 

Hydrocarbons of the type 12 can be obtained only in very low yield with 

alternative methods’” despite their potential utility because of the ef feet 

which can be produced in norbornadlenes with appropiate aromatic substituents 

and which can be useful in solar energy storage.” In this regard. the synthesis 

of other substituted norbornadienes and of other polycyclic unsaturated 

hydrocarbons is under investigation. 
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