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We have recently described 3-5 a number of TTN-mediated oxidations of 

styrene derivatives which proceed extremely rapidly at room temperature to 

give high yields of carbonyl compounds. The overall transformation is 

initiated by oxythallation 6 of the double bond, followed by a 1,2-rearrange- 

ment of the aryl group; the carbon atom to which the aryl group was originally 

attached emerges as a (protected) carbonyl in the final product (eq. 1). 
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We now report a simple extrapolation of this oxidative rearrangement 

which provides a general method for ring expansion of cyclic aralkyl ketones 

whereby a methylene carbon (which may be substituted) is inserted selectively 

between the aromatic ring and the carbonyl group (eq. 2). 
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The overall transformation is effected in two steps: (i) conversion of 

the cyclic aralkyl ketone to an exomethylene derivative by reaction with an 

appropriate Wittig reagent, 
7 and (ii) oxidative rearrangement of the latter 

with TTN. 8 The use of a mixture of methanol and trimethyl orthoformate as 

solvent (Method (a)) leads to the formation of the dimethylketal of the 

ring-expanded product (from which the parent carbonyl compound may be obtained 

in quantitative yield by acid hydrolysis), while the use of methanol 

as solvent (Method (b)) leads directly to the ring-expanded ketone. 

conversions are summarized in eq. 3-11. ’ 
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It should be noted in particular that this TTN-mediated ring expansion 

constitutes an unequivocal method for the preparation of products specifically 

\ 
R= H, 8% 

substituted o and/or ~1' to the carbonyl group. Thus, 1-methyl-2-benzsuberone 

is obtained by TTN oxidation of the ethylidene derivative prepared from l- 

tetralone (eq. 6), while the isomeric 3-methyl derivative results from 

oxidative rearrangement of the methylene derivative prepared from 2-methyl- 

I-tetralone and methylenetriphenylphosphorane (eq. 7). A combination of 

these two procedures leads to unequivocal 1,3-disubstitution (eq. 8). 

Sulfur-containing substrates may also be utilized (eq. 9). 

This TTN-mediated ring expansion appears to be much superior to both 

classical (Wagner-Meerwein, Demjanov and diazomethane rearrangements 12) 

and more recently introduced procedures which utilize dihalocarbenes 13 ’ or 

cyanogen azide. 
14 

It also appears to be superior to methods for the prepara- 

tion of benz-fused S-carbonyl compounds which involve carbonyl group transpo- 

sitions. 
15,16 

Method (a): To a solution of 4.5 g (10 mmol) of TTN.3H20 in a mixture 

of 20 ml of trimethyl orthoformate and 20 ml of methanol was added, in one 

portion with stirring, 1.62 g (10 mmol) of 4-methylene-1-thia-2,3-dihydro- 

naphthalene. Reaction was instantaneous, as evidenced by the immediate 

separation of a voluminous precipitate of white thallium(I) nitrate. After 

1 min of stirring, the reaction mixture was diluted with 30 ml of chloroform 

and filtered. The filtrate was neutralized with aqueous sodium bicarbonate, 

washed with water, dried (anhy. MgS04) and concentrated under reduced pressure 

to give 2.7 g of a crude product which was distilled (b.p. 105°/0.01 mm) to 

give 2.1 g (93%) of 1,2-benz-7-thiacyclohepten-4-one dimethylketal. 

Method (b): To a solution of 4.5 g (10 mmol) of TTN.3H20 in 40 ml of 

methanol was added, in one portion with stirring, 1.72 g (10 mmol) of l- 

propylidenetetralin. After 1 min, the reaction mixture was diluted with 30 

ml of chloroform, filtered, and the filtrate worked up as described above. 

The crude product was distilled (b.p. 84-86'/0.01 mm) to give 1.8 g (96%) of 

1-ethyl-2-benzsuberone. 
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