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Abstract: Pummerer intermediates generated from dimethylsulfoxide reacted 
with aromatic compounds in the presence of tin(IV) chloride to give methyl- 
thiomethylaryl products which were in turn desulfurized to methylaryl 
compounds with Raney-Ni. 

We have recently reported a mild reaction of Pummerer rearrangement inter- 

mediates (21, generated from sulfoxides which were activated in the a-position 

by a carbonyl or cyano-group (11, with aromatic compounds in the presence of 

Lewis acids'. We have now extented this reaction further2 to cover such simple 

sulfoxides as the dimethylsulfoxide, R1=CH3, R2=H, which is devoid the syner- 

getic effect of a carbonyl group to the acidity of its hydrogens as well as 

the contribution of structure 2c to the stability of the Pummerer intermedia- 

tes3. Alkyl or alkylaryl sulfoxide derivatives have been used for alkylations 

under Pummerer reaction conditions with limited success, but they have been 

exploited nicely in intramolecular cases toward the total synthesis of indole 

alkaloids. Whereas the substrates in these reactions were somewhat activated 

the reaction conditions were rather vigorous4. 

In this attempt we have used either (COC1)2, Me3SiC1, or (CF3C0)20 as the 

sulfoxide "activator" in combination with either Et20.BF3, TiC14, or SnC14 as 

the Lewis acid and phenanthrene as the aromatic substrate with mixed results. 

Among the above the combination of (CF3C0)20 with SnC14 is the best choice5'6. 

Consequently these conditions were applied on the other substrates used, and 

the results are summarized in the table. The sulfides were desulfurized to 

arylmethyl compounds with Raney-Ni'. 
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It would be of interest to see the described reaction applicable to the 
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TABLE 
_________________________-__-_-_-_---~-_______________________________________ 
AROMATIC SOLVENT REACTION ARYLWTHYL METHYL YIELD 
COMPOUND TIME, Hr SULFIDE (4), Ar % 
______________________________------~--__________________________________-__-_ 
1. Phenanthrene CH2C12 10.5 9-Phenanthryl a0 
2. Benzene Benzene 10.5 Phenyl 62 

3. Naphthalene CH2C12 IO 1-Naphthyl 74 

4. Toluene Toluene a 4-Methylphenyl 62 

5. Isobutylbenzene CH2C12 12 4-Isobutylphenyl 64 

6. 1,3-Diisopropyl- 12 3,5-Diisopropylphenyl 58 
benzene 

CH2C12 

7. Ethylbenzene C6H5-C2H5 11 4-Ethylphenyl 67 

a. t-Butylbenzene CH2C12 4 I-t-Butylphenyl 62 

9. p-Xylene CH2C12 9.5 2,5-Dimethylphenyl 60 

IO. Ethyl Benzoate CH2C12 10 Carbethoxyphenyl 0 

-___________________-__-~_----~~~~~~~~~____------_----_-_-----~--~~~~~~~~~~~~~ 

sulfoxides of 8-lactam antibiotics and to the family of thiazepine sulfoxides. 

We are investigating this possibility'. 

Typical experiment: To a solution of the aromatic compound (IO mmol) and the 
dry DMSO 1.01 g (13 mmol) in 20-30 ml of dry CH2C12 under argon, cooled in an 
ice-water bath, was added dropwise with a syringe 1.84 ml (13 mm011 of 
(CF CO)20. 
wit a 

After about an hour 1.3 ml (II mmol) of SnC14 was added dropwise 
a syringe. The cooling bath was removed, and after completion of the re- 

action, the mixture was quenched with H20-CHC13 or H20-C H and then basified 

with Na2Coa. 
The organic layer was washed with water, dr?e8 (Na2S04), filtered 

through sh rt column of silica gel, and the solvent removed.The product 
was purified by chromatography on silica gel (n-hexane or n-hexane-benzene 
mixtures) or distilled under vacuum (water pump). 
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