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Aromatization of highly akyl-substituted dihydroanthracene
was performed with the n-BuLi/TMEDA/Mel. Treatment of
1,2,3,4,5,6,7,8-octapropyl-9,10-dihydroanthracene with 2.2 equiv
of n-BuLi, TMEDA at 50 °C in hexane for 3 h, followed by 1.1
equiv of Mel at room temperature for 1 h gave the corresponding
anthracenein 98% yield.

Recently, we have reported novel method for the synthesis
of highly substituted naphthacenes or pentacenes by homologa
tion® and highly alkyl-substituted benzene derivatives,? naph-
thalenes or anthracenes.® Introduction of substituents in poly-
cyclic compounds has been important to improve their solubility
and change their properties.* During the course of our study, we
found novel aromatization reaction using n-BuLi (2.2
equiv)/ TMEDA/Mel (1.1 equiv) for the highly alkyl-substituted
dihydroanthracenes.

Harvey and his coworkers reported that the treatment of 9,
10-dihydrophenanthrene with 3 equiv of RLi, TMEDA, and
MeBr afforded 94% of phenanthrene as a sole product and they
reported that this aromatization proceeded via electron transfer.®
To the contrary, it was reported that treatment of dihydroan-
thracene with n-BuLi/TMEDA/MeBr gave a methylation prod-
uct, 9-methyl-9,10-dihydroanthracene,® but not the aromatization
product. In addition, it is also known that a reaction of 9-iso-
propyl-9,10-dihydroanthracene with n-BuLi/TMEDA/excess
Mel afforded only the methylation product.52

In this paper, we would like to report that highly alkyl sub-
stituted dihydroanthracene reacted with n-BuLi (2.2
equiv)/ TMEDA/Mel (1.1 equiv) in this order to give
anthracenes in high yields as shown in eq 1. In particular, only
1.1 equiv of Mel was required in this aromatization which isin
sharp contrast to the method via electron transfer.®
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R R n-BuLi
OO0, e OOO
R R ii)t. 1equw
R R
1 2

Typical procedure is as follows. To a hexane solution of
1,2,3,4,5,6,7,8-octapropyl-9,10-dihydroanthracene 1 (R = Pr)
were added 2.2 equiv of n-BuLi and 2.2 equiv of TMEDA at
room temperature and the mixture was stirred at 50 °C for 3 h
under N,. Treatment of the mixture with 1.1 equiv of Mel at
room temperature for 1 h afforded 2 in 98% NMR yield.> The
mixture was washed with 3M HCI. Its organic layer was dried
and evaporated to remove al volatile compounds. Pure com-
pound 2 was obtained in 96% yield. Purification using column

chromatography was not necessary in this case.

The n-BuLi/TMEDA/Mel is effective for, in particular,
highly alkyl-substituted dihydroanthracenes. As shownin Table
1, non-substituted 9,10-dihydroanthracenes gave only 47% and
less than 5% of anthracene when treated in this system with Mel
and MeBr, respectively. However, octapropyl- or octaethyl-
dihydroanthracene, or even 1,2,3,4-tetrapropyl-9,10-dihydro-
anthracene was converted into the corresponding anthracenesin
excellent yields using the n-BuLi/TMEDA/Mel system. It is
obvious that alkyl substituents restrained the methylation with
Mel but promoted aromatization by steric factor.

Table 1. Effect of the n-BuLi/TMEDA/Mel system
for alkyl-substituted dihydroanthracenes

Dihydroanthracene Anthracene Yield/%*
Pr Pr Pr Pr
Pr Pr Pr Pr
QO I, o9
Pr Pr Pr Pr
Pr Pr Pr Pr
Et Et Et Et
Et Et Et Et
I, O, =
Et Et Et Et
Et Et Et Et
Pr Pr
Pr Pr
QX sse
Pr Pr
Pr Pr
)
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NMR yield. Isolated yields are given in parentheses.
®MeBr was used instead of Mel.

Various kinds of combination of RM/R'X were investigat-
ed for the aromatization of 1. The results were summarized in
Table2. Asfor R'X, Mel was the best. Prl or BuBr gave low
yield of the product. As for RM, sec-BuLi, tert-BuLi, PhLi
showed excellent yields of 2. Grignard reagent did not give the
product.
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Table 2. Aromatization of 1 (R = Pr) using various

combination of RM and R'X
RM R'X Time/h  Yield/%*
n-BuLi Mel 1 98 (96)
Prl 24 45 (40)
BuBr 24 35@31)
MeBr 1 94

sec-BuLi  Mel 1 96 (92)
tert-BuLi Mel 1 95 (92)
MelLi Mel 1 40 (33)
PhLi Mel 1 91 (86)

EtMgBr Mel 1 N.R.

Otherwise noted, 1 was treated with 2.2 equiv of RM
and 2.2 equiv of TMEDA in hexane at 50 °C for 3 h.
Reaction with R'X was carried out at rt for 1 h. N.R.:
no reaction. *NMR yields. Isolated yields are given in
parentheses.

It is also noteworthy that only 1 equiv of Mel isrequired as
shown in Figure 1. This clearly showed that this aromatization
system is different from the conventional electron transfer
reaction. A novel aromatization mechanism for our reaction is
proposed in Scheme 1. It involvesi) the formation of a dianion
of the dihydroanthracene, ii) monoiodination of the dianion
with one equiv of Mel, and iii) elimination of lithium iodide
giving highly substituted anthracenes. Monoiodination with
one equiv of Mel produces MeLi. Infact, addition of benzalde-
hyde to the reaction mixture gave 1-phenylethyl alcohol.

Compared with various conventional aromatization
reagents> such as Pd/C, n-BuLi/CdCl,, and DDQ, our novel
aromatization system has some advantage. Pd/C requires very
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Figure 1. Correlation between the amount of Mel and
yield. n-BuLi (2.0 equiv), TMEDA (2.0 equiv) and
compound 1 (R = Pr, 1.0 equiv) were used.
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high reaction temperature. CdCl, is not desirable from the point
of view of circumstances. DDQ can be used under mild condi-
tions. However, DDQ reacted with the aromatization product.”
In fact, aromatization of 1 (R = Pr) using 1.1 equiv of DDQ at
room temperature afforded a mixture of the desired compound
2 (R = Pr) and the Diels-Alder product® in 49% and 30% yields,
respectively, after 1 h, although control of the amount of DDQ
or reaction temperature can improve the yield of 2.

The novel aromatization system, n-BuLi/TMEDA/Mel, has
the following advantage. (i) High reaction temperature is not
required; (ii) excellent yield is achieved within severa hours for
highly alkyl substituted anthracenes; (iii) easy work-up affords
very pure products.

Further investigation is in progress in the area of highly
substituted aromatic compounds.
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