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Pentamethylbenzene (Ⅰ)2) and chlorotetramethyl-

benzenes (CTB)3) are known to undergo dispro-

portionation, in contact with concentrated sulfuric

acid, to yield hexamethylbenzene (Ⅱ) and chlo-

ropentamethylbenzene (Ⅲ), respectively. Under

suitable conditions, however, an appreciable amount

of diarylmethanes (DAM) has been isolated from

these reaction mixtures. Thus, CTB (16.9g)

stirred with sulfuric acid (98g) for 55hr at room

temperature gave Ⅲ (5.4-6.3g) and a higher-

melting crystalline product (0.8-1.4g). The latter

was defined as dichloroheptamethyldiphenylme-

thane (DHD) by analysis (C20H24Cl2), mass spectra

(m/e: 334(M+), 319(M+-CH3), 299(M+-Cl); very

strong rearrangement-dissociation peaks characteri-

stic for o-methylated DAM at 180 (C11H13Cl+) and

166 (C10H11Cl+)),4) infrared spectra and PMR

spectra (Table 1). Chlorodurene and chloropreh-

nitene mainly gave a single DAM (Ⅳ and Ⅶ,

respectively), but chloroisodurene yielded an inti-

mate mixture of two isomers (Ⅴ and Ⅵ), where Ⅴ

was the major component. Their structures have

been established by the independent syntheses, with

the exception of Ⅵ, to which the orientation has

been allocated on spectral evidences. These DAM

were slightly soluble in sulfuric acid, and, when

dissolved in methylcyclohexane and stirred with

sulfuric acid for a prolonged period, they could

slowly be converted into CTB, chlorotrimethyl-

benzenesulfonic acids and some unidentified, high-

melting substances. Besides these products, however,

isomeric DHD with substituent groups at 2,2',6,6'-

positions have been found to yield some Ⅲ under

the same conditions, in accord with the findings

that DAM are cleft by acid catalyst to give a

benzyl cation,5) which abstracts the hydride ion to

be reduced to the corresponding hydrocarbon.6)

Although an attempt to isolate a definite DAM

from the reaction mixture of Ⅰ has failed due to a

complicated character of the by-product, both

2,2',3,3',4,4',5,5',6- and 2,2',3,3',4,4',5,6,6'-nona-

methyldiphenylmethanes have been found to

behave similarly toward sulfuric acid, giving Ⅰ, a

little Ⅱ and tetramethylbenzenesulfonic acids ac-

companied by amorphous substances. These results

may be taken to suggest a possibility of the arylalkyl

cation-aikylation mechanism7) to play some roie

in the intermolecular migration of methyl groups in

the Jacobsen reaction.

TABLE 1. PMR SPECTRA OF DAM FORMED IN THE JACOBSEN REACTION

OF MONOCHLOROTETRAMETHYLBENZENES
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