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In 1959 Cava reported2 that o,a'-dibromo-o-quinodimethane (2), generated by treatment
of a,u0,a',a'-tetrabromo-o-xylene (1) with NaI in warm DMF, could be trapped by dienophiles

to give 2,3-disubstituted naphthalenes. Cava's scheme is shown below with N-phenylmale-~
imide as the trapping agent.
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We now describe an extension of Cava's method to the synthesis of phenanthrenes, using
not 1,2-bis(dibromomethyl)naphthalene, which apparently cannot easily be prepared, but rather
1-bromomethyl-2-dibromomethylnaphthalene (;).3 Our results are summarized in the Table.

For example, reaction of 3 with NaI/DMF in the presence of N-phenylmaleimide leads to N-

phenyl-2, 3-phenanthrenedicarboximide (7) in 75% yield. A plausible reaction sequence is
shown below.
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The sequence presumably involves generation of a'-bromo-1,2-naphthoquinodimethane (4),

z

trapping of 4 with a dienophile giving 5, loss of HBr giving 6, and oxidation of 6 (or its
double bond isomer) with the IBr (or 12) that was liberated in the first step. This final
oxidation step is the key feature of this sequence: 1t obviates the need for preparing the
bis(dibromomethyl)naphthalene, as in the original Cava scheme,2 and avoids 'wasting" the
halogen produced in the first step.

Cava has generated the parent 1,2-naphthoquinodimethane from 1,3-dihydronaphtho[l,2-c]-
thiophene 2,2-dioxide, but a separate oxidation step (i.e., Pd/C, 360°) is necessary to con-
vert the Diels-Alder adduct to a phenanthrene. In this fashion Cava prepared 7 in 16% yield
from 1,2—dimethy1naphthalene.5

The availability of 3 from either 1,2—dimethylnaphtha1ene3 or 2-methylnaphthalene (as
shown below) makes this route attractive for the synthesis of 2,3-disubstituted phenanthrenes
and phenanthrene-containing polycyclic aromatic quinones illustrated by the examples in the
Table.

Finally, we have established that the Ried and Bodem tribromo product is l-bromomethyl-
2-dibromomethylnaphthalene (3), and not l-dibromomethyl-2-bromomethylnaphthalene,by conversion
to 4,5-benzophthalide (§)4 (mp 120-120.5°; lit.4 mp 117.5°), and not to 6,7-benzophthalide
(lit.A mp 154.5-155°), as shown below. Presumably, unfavorable interaction with H~8 prevents

dibromination of the C-1 methyl group.
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Table. Reactions of l-Bromomethyl-2-dibromomethylnaphthalene (3) with NaI/DMF/
60-70° in the Presence of Dienophilesb

Dienophile Product mp Yield,l7

257-259° 75
(1it.5 259-260°)
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275-276°% 76
0
0
280°° 47
,O‘O (11t.10 272-273°)
O
0
Seehovoce
0 0
0
Q
0 + 0 378°,>400°12 20
0 (1it.13 437-438°)
(0.5 equiv.)
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