
1296 CHEMICiiL COMMUNICATIONS, 1968 

Unusua1;Group Migrations attending the Thio-Claisen Rearrangement 
of Ally1 2,6 -Dimethylp henyl Sulphide 

By HAROLD KWART* and MARSHALL H. COHEN 
(Depaidwzent of Clzernistry, University of Delaware, Newark, Delaware, 197 11) 

THE attempt to effect a para-thio-Claisen re- Formation of the 3-niethylbenzothiopyran, (17) 
arrangement1 (in parallel with a para-oxy-Claisen2) (16.5y0) demands onlv a 1-3 methyl shift in the 
results in an unprecedented reaction course. 
When ally1 2,6-dimethylphenyl sulphide (I) is 
heated in quinoline solution for 1.5 hr. a t  350", the 
volatile material which can be separated from the 
reacted mixture in ca. 6574 yield is comprised of 
ca. 357; of the cleavage product 2,6-diniethyl- 
thiophenol and ca. 6506 of a mixture of cyclic 
products. 

Among the primary cyclic p r o d ~ c t s l , ~  the 
formation of the gern-dimethyldihydrobenzothio- 
phen (11) (8%)* must involve a 1-3 methyl shift 
accompanied by a 3-4 hydrogen shift from an 
initially formed ortho thio-Claisen intermediate. 
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* All products were purified by g.1.c. and their structures established by n.m.r. and mass spectral analysis and direct 
synthesis. 
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rearrangement of the same intermediate. Clearly, 
the 2-ethylbenzothiophen product, (111) (387;) 
must arise from a 1-4 methyl shift, and the 
2-niethylbenzothiopyran, (IV) ( loyo) can be 
perceived as a result of a 1-4 methyl shift in 
concert with a 4-3 hydrogen shift. 

The course of all the primary cyclic migrations 
can be best visualized in the context of the pre- 
viously suggested product-forming step of the 
ortho thio-Claisen rearra~~gement.~ We assume 
the initial formation of a dienethione (Ia) product of 
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tories, regarding the effect of substituents on the 
course and ease of rearrangement. The possi- 
bility that  these migrations are sigmatropic4 in 
character must also be considered. 

The secondary products can be correlated with 
the occurrence of an ensuing disproportionation 
reaction. Among all the primary cyclic products, 
only (111) is capable of simple dehydrogenation to 
a fully aromatic structure, namely the benzo[b] thio- 
phen (VII) (2176). The most probable oxidants 
to be recognized in the reaction mixture are the 

1 

thio-Claisen rearrangement? of (I) and subsequent 
events may be attributed to the ready interaction 
between the thiocarbonyl and the neighbouring 
olefin centres, establishing the equilibrium repre- 
sented by (Ia) + (Ib). 

The thi-iran (Ib) in turn can exist in an equili- 
brium of conformations (Ic) (see Scheme). The 
nature of the charge distribution in this inter- 
mediate and the nature of the charge delocaliza- 
tions in the methyl and hydrogen transfer steps, 
shown in the Scheme to proceed from the equili- 
brium (Ic) cannot yet be specified. The detailed 
electronic assignments in (Ib) must await the 

substrate (I) and the small amount of 2,6-dimethyl- 
phenyl propenyl sulphide (VI). Some propenyl- 
ization of the substrate always tends to occur in 
the thio-clai~en.~ The common reduction product 
was readily identified as (VI) (6.5%). 
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( R e c e i m i ,  Augt t s t  5th, 1968; Cow. 1067.) 

t The evidence for this assumption is based on results, obtained by J .  L. Schwartz in these laboratories, to be pre- 
sented in a forthcoming article. 
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