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4,5=Dihydrothiepin 1 ,l -Dioxide 
By WILLIAM L. MOCK 

(Department of Chemistry, Carnegie-Mellon University, Pittsburgh, Pennsylvania , 152 13) 

Sztmrnary The reaction between sulphur dioxide and two 
equivalents of vinyldiazomethane yields 4,5-dihydro- 
thiepin 1,l-dioxide : a probable mechanism is discussed. 

THE reaction of a diazoalkane with a sulphenel (produced 
either by dehydrohalogenation of a sulphonyl halide or from 
another diazoalkane molecule and sulphur dioxide) a t  
present provides the only general preparative route to 
thiiran 1,l-dioxides (equation 1). In the course of searching 
for new synthetic routes to medium-sized ring sulphones, we 
have examined the reaction between vinyldiazomethane 
and sulphur dioxide. 

Passage of gaseous sulphur dioxide into an ethereal 
solution of vinyldiazomethane2 results in rapid disappear- 
ance of the characteristic red colour of the latter and 
evolution of N,. Work-up of the resulting solution by 
evaporation and chromatography of the residue on silicic 
acid yields a crystalline sulphone, which, after sublimation 
( 1 OOo/O-  1 mm) and recrystallization from benzene-hexane, 
melts at 111~5---112.5°. 

The composition of this new sulphone is C,H,SO, as 
shown by elemental analysis and mass spectroscopy. 1.r. 
absorption bands at  7.8 and 9.0 pm establish the presence 
of the sulphonyl group. Catalytic hydrogenation (Pd-C) 
results in the uptake of two equivalents of hydrogen and 
yields thiepan 1,l-dioxide. Treatment of the new sub- 
stance in benzene under reflux with triethylamine as catalyst, 
effects quantitative conversion into 2,7-dihydrothiepin 1 , l -  
dioxide, t which has been prepared by 1,6-~ycloaddition of 

sulphur dioxide to cis-he~atriene.~ Hence, the new material 
is probably an isomeric (and thermodynamically less stable) 
dihydrothiepin dioxide. Its relatively simple n.m.r. spec- 
trum suggests that it is 4,5-dihydrothiepin 1,l-dioxide (11). 

R ' C H 2 S 0 2 X  

R ' C H N 2  + SO2 

0 2  

R2HC- C H R 2  11) 

There is a four proton multiplet a t  8 2.70, assigned to the 
y-methylene groups a t  positions 4 and 5 shown by decoup- 
ling experiments to be adjacent to the high-field pair of a set 
of four olefinic protons at  6 6.58 and 6.44. These are 
assigned, respectively, to the a- and ,f3-hydrogens, which 
appear to be strongly coupled to each other ( J  11.0 
+ 0.1 Hz). 

A possible mechanism for the formation of the observed 
product (11) involves the steps of the ordinary diazoalkane- 
sulphur dioxide reaction (equation 21, producing cis- 

t When the isomerization is followed by n.m.r. no intermediates can be detected. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
70

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

C
al

if
or

ni
a 

- 
Sa

nt
a 

C
ru

z 
on

 2
7/

10
/2

01
4 

05
:0

3:
28

. 
View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c29700001254
http://pubs.rsc.org/en/journals/journal/C2
http://pubs.rsc.org/en/journals/journal/C2?issueid=C21970_0_19


CHEMICAL COMMUNICrlTIONS, 1970 1255 

divinylthiiran 1, 1-dioxide (I) as a transient intermediate. t 
On the basis of close anal~gies ,~ rapid Cope rearrangement fiCHN2 + SO2 d ( s S O $ -  
to 4,bdihydrothiepin 1, l-dioxide would be anticipated. 
Alternative mechanisms involving mesoionic intermediates 

If the suggested mechanism is tentatively accepted, a new 
mode of reactivity is revealed for the highly unstable 
thiiran dioxide ring, which normally fragments to an olefin 
and sulphur dioxide. 

Foundation. 

( 1  1 or various types of conjugate addition cannot be ruled out. ( 2  1 oo2 E t J N  h e a t  b 0 0 2  
L 
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The trans-isomer, if formed and if not in equilibrium with the cis-isomer, may contribute t o  the tar which comprises the main 
reaction product. 
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