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Rearrangement of 2,4=Diphenylthietan Dioxides to 
3,5-Diphenyl- 1,2=oxathiolan 2-Oxides 

By l<. 34. DODSON,* PHILIP D. H x m ~ i i s ,  and ROGER A. DAVIS 
(Dr/wvtiirent of Clieiizistsy, Zinivevsitji of ;l . l in~~esotn,  ,Vinneapolis, AWiiinesota 65455) 

I\'L had shown previously that treatment of either 
cis- or t~nns-2~4-diplienylthietan dioxide' [(I) and 
(11) respectively] with ethylmagnesium bromide 
in ether-benzene gave trans- 1,2-diphenylcyclo- 
propanesulphinic acid (7476 yield). More recently 
we found that rcaction of either cis- or franst-2,4- 
diphenylthietan oside with potassium t-butoside 
in dimethylforinamide yielded cis-1,2-diphenyl- 
cyclopropanesulphinic acid (ca. 23y6 yield) and 
cis- 1,2-diphenylcyclopropanethiol (22-330,; yield) .z 
Here, we report the rearrangement of (I) and (11) 
to the corresponding cis- and trans-3,5-diphenyl- 
~,2-osathiolan 2-oxides [(111) and (IV) respec- 
tively] .* Unlike the previous stereoconvergent 
rearrangements of (I) and (II), the rearrangements 
to (111) and (TT') seem to be stereospecific, a t  least 
for the initially formed product. These rearrange- 
iiicnts are thc reverse of the recently described 
rearrangements of  sulphinic esters to sulphones.4 

Reaction ot cis-2,4-diphenylthietan dioxide (I) 
with magnesium t-butoxide: in ether under reflus 
for 23 hr. yielded cis-3,5-diphenyl-1,2-osathiolan 
2-oxide (III), 11i.p. 121.5-122-5" (707; yield) ; 
Ymax (KEr) 1115 (-0-C-), 1149, 1157 (-SO-O-) 
cin.-l; n.m.r.5 ((:,He) : 5  v,\ 133.6, vB 151.0, vp 224.1, 

J1ly == + 13.8, n.ni.r. 
(CDCl,): vA 164.5, V~ 168.3, vP 257-3, vX 334.2, 

.IBx =- 10.9. The structure of (111) was established 
by its synthesis from S-hydroxy-l,3-diphenyl- 
propane- 1 -thioll (V) by reaction with chlorine6 and 
acetic acid in niethylene chloride, treatment o f  the 

VX 310.6, J-kB L-- - 13.0, J A p  = +5.8, JBs = + 5 . 8 ,  
JBl -= + 10.6 c./sec. ; 

J A U  = -13.2, JAp -6.1, J A K  =5*6, JBp =13*7, 

product with pyridine, then chromatography of 
the resulting material. 

Reaction of tvans-2,4-diphenylthietan dioxide 
(11) for 44 hr. under conditions similar to those 
given above yielded trans-3,6-diphenyl- 1,2-oxa- 
thiolan 2-oxide (IV), m.p. 73-74.5"; Vmax (KBr) 
1108 (-C-0-), 1138 (-SO-O-) cm.-l; n.m.r. 
(CDCl,): VA 154, VK 199, vp 262, VX 372, J A K  = 
- 12.8, J A B  = 7.4, J A p  =2*6, Ja = 12.4, JBp =8*4 
c./sec. Since the chemical shifts of all of the 
protons were well separated in this spectrum, a 
first-order analysis of the spectrum was performed. 

(i) CI,,HOAc 
1'hC H.CH,*CHPh ___B (11 I) 

1 (ii) pyridine I 
S 0 
H H 

The structure and the stereochemistry of 
compounds (111) and (IV) followed directly from 
the analyses of the n.m.r. spectra. In  both cases 

t Of the three possible isomeric, optically inactive, 2,P-diphenylthietan oxides, only two are known to us. Through- 

I t  was prepared by the addition of one mole of t-butyl alcohol to 

$ The n.m.r. spectra werc determined with 3 J'arian Associates A-60 spectrometer and are recorded in c./sec, 

out this Communication, cis- and trans refer to  the configurations of the phenyl groups. 

ethylmagnesium bromide in ether. 

clownfield from tetramethylsilanc. 

The structure of the reagent is not known. 
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the two upfield protons were strongly coupled 
( J  = ca. -13 c./sec.), and both, in turn, were 
coupled to both downfield protons. The coupling 
constant between the two downfield protons was 
very small, and could not be determined from 
spectra of the precision used here. This led to the 
following sequence of atoms -CH-CH,-CH- with 
the downfield protons on carbon atoms attached 
to oxygen and sulphur. With compound (IV), 
JAX ~ 2 . 6  c./sec. was small. The dihedral angle 
between H, and H, should be between 60' and 
120"; thus HA and H, should be trans to each 
other. This makes H K  cis to H, (JKx =8.4) and 
f rum to H, (JKx =12.4); H, is cis to H, (JAP 

=7.4).  The phenyl groups must be tvans to each 
other in compound (IV). A similar analysis of 
the n.m.r. spectra of compound (111) necessitated 

a cis-relationship for the phenyl groups. N.m.r. 
spectra on the total isolated after 18 and 23 hr. 
reactions of (I) and (11) respectively, with mag- 
nesium t-butoxide indicated a high degree of 
stereospecificity for this rearrangement. However, 
any discussion of Inechanism iiiust await a defini- 
tive determination of the configuration of the 
oxygen atom on sulphur (-S-0-) . 
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