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Formation of Diphenylmethane Derivatives during the Jacobsen Reaction 
By H. SUZUKI* and Y .  TAMURA 

(Department of Chemistry, Faculty of Science, Kyoto University, Saky o-kzs, Kyoto, Japan) 

A LITTLE KNOWN feature of the Jacobsen reaction1 is a 
disproportionation of pentamethylbenzene and monochloro- 
tetramethylbenzenes. We report the preparation of 
several diphenylmethanes by this reaction. Our result is 
of interest in connection with the recent suggestion of 
diphenylalkane intermediates for the disproportionation of 
primary alkylaromatics in the Friedel-Crafts reaction.2 

Treatment of l-chloro-2,3,5,6-tetramethylbenzene with 
sulphuric acid at  room temperature gave chloropenta- 
methylbenzene and a crystalline by-product (m.p. 205- 
207O), the structure of which was established as 3’,4- 
dichloro-2,2’,3,4’, 5,5’,6-heptamethyldiphenylmethane (m.p. 
2 13-2 15”) by condensing 4-chloro-2,3,5,6-tetramethyl- 
benzyl chloride with l-chloro-2,3,5-trimethylbenzene in 
trifluoroacetic acid. Both l-chloro-2,3,4,6-tetramethyl- 
benzene and l-chloro-2,3,4,5-tetramethylbenzene gave a 

Y from ring 

mixture of two dichloroheptamethyldiphenylmethanes, in 
which the major component was identified, respectively, 
as 2’,5-dichloro-2,3,3’,4,4’,5’,6-heptan~ethyldiphenylmeth- 
ane (m.p. 2 19-220’) and 2’,6-dichloro-2,3,3’,4,4’, 5,5’- 
heptamethyldiphenylmethane (m.p. 226-227’) by un- 
equivocal synthesis. The partial skeletal rearrangement 
observed in the latter is probably to be attributed to 
the isomerization of the initially formed 5’, 6-dichloro- 
2,2’, 3,3’, 4,4’, 5-heptamethyldiphenylmethane. Sulphur di- 
oxide and hydrogen chloride were liberated during the 
reaction. 

Preferential condensation with the methyl group ortho 
to the hydrogen may be explained by the nuclear-to-lateral 
migration of the sulphonic acid, group to yield the benzyl 
sulphite or sulphate, which would then act as a benzylating 
agent to give a di~henylmethane.~ The process is analogous 
to those suggested to explain the chlorination of hexa- 
methylbenzene to form 2,3,4,5,6-pentamethylbenzyl chlor- 
ide,4 and the nitration of penta-alkylbenzenes to give 
2,3,4,5-tetra-alkylbenzyl  nitrate^.^ 

Electrophilic attack on certain polyalkylbenzenes leads 
to the formation of similar diphenylmethane derivatives ; 
the nitration of 1 , 2,3,5-tetramethylbenzene is said to yield 
a polymethyldiphenylrnethaneJ6 and the positive hydroxyl- 
ation of l-chloro-2,4,6-trimethylbenzene and 1,2,3,4-tetra- 
methylbenzene is reported to give 2’, 3-dichloro-4’-hydroxy- 
2,3‘,4,5’, 6-pentamethyldiphenylmethane,7 and 2,2’, 3,3’,4,4’,- 
5,5’-octamethyldiphenylmethane,8 respectively. 
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We confirmed the formation of 2,2’,3,3’,4,4’,5,5’,6-nonamethyldiphenylmethane in the 
nitration of pentamethylbenzene. 
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